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Appendix 1. Attributes & Capability Requirements for 72 Policy Recommendations



Introduction

This report is designed to help city authorities evaluate and prioritize more than 70 different policy
strategies that can reduce their city’s energy use and carbon-based greenhouse gas emissions of carbon
dioxide (CO;) and methane (CH,). Local government officials, researchers, and planners can utilize the
report to identify policies most relevant to local circumstances and to develop a low carbon city action
plan that can be implemented in phases, over a multi-year timeframe.

The policies cover nine city sectors: industry, public and commercial buildings, residential buildings,
transportation, power and heat, street lighting, water & wastewater, solid waste, and urban green space.
See Table 1 for a listing of the policies. Recognizing the prominence of urban industry in the energy and
carbon inventories of Chinese cities, this report includes low carbon city policies for the industrial sector.
The policies gathered here have proven effective in multiple locations around the world and have the
potential to achieve future energy and carbon savings in Chinese cities.

Policy Analysis and Prioritization

The information in this report can help city authorities prioritize action across city sectors and evaluate
the appropriateness of more than 70 policy strategies that save energy and carbon. By identifying the
strategies most relevant to local circumstances, local researchers and government officials can develop a
low carbon city action plan to be implemented in phases, over a multi-year timeframe.*

This report provides a two-to-four page explanation and characterization of each policy, which includes:

e Policy Description

e Implementation Strategies and Challenges
e Monitoring Metrics

e (Case Studies

e Policy Attributes:

0 Carbon Savings Potential
O First Cost to Government
0 Speed of Implementation

e Tools and Guidance

References

' The policies in this report are incorporated in the Benchmarking and Energy Saving Tool for Low-Carbon Cities
(BEST Cities) software tool. For further information on BEST Cities, see: https://china.lbl.gov/tools/benchmarking-

and-energy-saving-tool-low



https://china.lbl.gov/tools/benchmarking-and-energy-saving-tool-low
https://china.lbl.gov/tools/benchmarking-and-energy-saving-tool-low

Table 1. Low-Carbon City Policies and Programs

Sector Policy/Program Sector Policy/Program
Benchmarking Bicycle Path Networks
Energy Audit / Assessments Bike Share Programs
Industrial Energy Plan Clean Vehicle Programs
Stretch Targets for Industry Complete Streets
Incentives and Rewards for Industrial Vehicle CO, Emission Standards
Energy Efficiency
Industrial Energy Efficiency Loans and Mixed-Use Urban Form
Innovative Funds
Tax Relief E Integrated Transportation Planning
% Energy or CO, Tax E Public Transit Infrastructure: Light Rail,
= § BRT, and Buses
= Industrial Equipment and Product E Parking Fees and Measures
Standards =
Differential Electricity Pricing Public Education on Transport Options
Energy Management Standards Vehicle License Policies
Energy Manager Training Commuting Programs
Recycling Economy and By-product Vehicle Fuel Economy Standards
Synergy Activities
Low-carbon Industrial Parks Congestion Charges, and Road Pricing
Fuel-switching Bicycle Path Networks
More Stringent Local Building Codes Minimum Performance 5tandards for
Thermal Power Plants
Green Building Guidelines for New Load Curtailment Incentives/Demand
Buildings Response/Curtailable Rates
Expedited Permitting for Green Power Investment subsidies and tax
Buildings - incentives for Renewable Energy
Targets for Efficient and Renewables in E Time-based Electricity Pricing Schemes:
) Buildings nE Inclining Block Pricing and Time-of- Use
% 2 Pricing
g Building Energy Labeling and & Transformer Upgrade Program
g Information Disclosure
2 Mandatory Building Energy-Efficiency District Heating Networking
£ Audit Maintenance and Upgrade Program
3 Public Education Campaigns on Building Renewable Energy and Non-fossil Energy
2 Energy Efficiency and Conservation Targets or Quotas
§ Municipal Building Energy Efficiency Public Lighting Plan
Task Force u _E’
Energy Performance Contracting and § E,, Audit and Retrofit Programs
Energy Service Companies -
Retrofit Subsidies and Tax Credits for P Public Education Measures
Existing Buildings f §
Subsides for New Buildings that Exceed *2 i Methane Capture and Reuse/
Building Code = § Conversion




City Energy and Heat Maps

The Implementation Strategies and Challenges noted for each policy synthesize the experience with
carrying out the policy in locations around the world. The Monitoring Metrics included with each policy
aid in quantifying and tracking policy progress over time. The Case Studies illustrate application of the
policies, providing specific, quantitative examples. The Tools and Guidance section provides further
guidance and reference.

Policy Attributes

Each policy is characterized in terms of three Policy Attributes: Speed of Implementation, Carbon
Savings Potential, and First Cost to Government. By considering Speed of Implementation, a city can
choose a mix of quick achievements as well as activities that yield results over a longer time-frame. With
the Carbon Savings Potential, cities can quickly gain a rough estimate of how policies can contribute to



their quantitative targets for carbon savings. Information on the First Cost to Government offers local
government a swift but rough estimate of funding needed to launch a policy or program. The report
provides a qualitative value of High, Medium, or Low for each attribute. The estimated ranges of
guantitative values for these policy attributes are based on available case study data and vary with the
size of the city; see Appendix 2 for the values.

City Capabilities

Each policy is also characterized in terms of the city government capabilities needed: (1) Finance, (2)
Human Resources, and (3) Policy Enforcement. City officials can characterize their city capabilities as
High, Medium, or Low for each area, for each sector. For example, in the Residential Buildings sector,
city officials might have a Medium level of financing for residential building programs; High human
resources, in terms of skilled staff; and Medium enforcement capabilities with numerous construction
companies. Table 2 provides definitions for the three areas of City Capability.

Table 2. Definitions of City Capabilities

City
Area Capability Description

Funding is available from municipal budget streams only. Municipal
Low government has no experience of other financial or partnering
mechanisms.

Municipal government has some experience with grants, soft loans,

Medium N L
and commercial financing instruments.

Finance

Municipal government has relevant experience in innovative financing
mechanisms, such as performance contracting, ESCO partnerships, and
carbon financing, in additional to grants, soft loans, and commercial
financing instruments.

High

Municipal government has few technically skilled staff and/or a small
Low available workforce. Staff must be trained/or workforce expanded to
deliver any new low carbon projects.

Municipal government has access to a highly trained/skilled person to
lead the initiative and/or a medium sized workforce available.
Additional staff and/or training may be necessary to deliver any new
low carbon projects.

Medium

Human Resources

Municipal government has access to a sufficient number of
High trained/technically proficient staff resources, including skilled
planners/modelers.

Municipal government is responsible for master or strategic planning,
Low but engagement with other agencies is weak. Municipal government
has limited capacity to regulate at the local level. Enforcement is weak.

Municipal government has the ability to regulate local activity in this

Medium .. .
sector. Enforcement is in need of strengthening, however.

Municipal government is responsible for all regulatory standards and
High policies. Municipal government has enforcement powers, which it uses
effectively.

Policy, Regulation,
Enforcement




A city may choose not to undertake a policy with a poor match of capabilities. Or a city may choose an
otherwise-promising policy and pursue enhancement of city capabilities for policy implementation.

City officials or researchers can match their own City Capabilities in each sector with the capabilities
needed for each of the 72 policies in this report, utilizing Appendix 1, to identify feasible low carbon
actions for the city to implement.

City Authority

When utilizing this report, keep in mind that the extent of local government city decision-making
authority varies across city sectors. As a result, the role of local government varies for each of the
policies analyzed in this report. For some policies, such as land-use decisions affecting urban green space
or neighborhood building and street development, local government has substantial authority. For other
policies, such as product efficiency standards established at the national level, local government’s role is
to actively implement or augment the policies, such as developing local purchasing policies to encourage
the uptake of energy-efficient products. Local governments may also intensify national requirements,
making more stringent standards at the local level, as with tougher building efficiency codes. Local
government can also provide additional incentives or support to encourage widespread policy adoption,
such as providing additional monetary incentives or technical workshops and training. Table 3 provides
definitions and percent control ranges for City Authority.

Table 3: Definitions of City Authority

Level of Control % Control Description
National Stakeholder 1-5% Policy is formulated at the national level in
consultation with municipal govermments.

Provincial Stakeholder  5-30% Policy is formulated at the provincial level in
consultation with municipal governments on issues
outside of its jurisdiction.

Multiple Agency 30-50% Municipal government has some control of one or

Jurisdiction more aspects of the sector (regulatory and budgetary)
but will need to work with other agencies to introduce
change.

Policy Formulator 50-75% Municipal government is responsible for formulating

policy or local regulations but may not have an
enforcement role.

Budget Control 75-90% Municipal government has full financial control over
the provision of services, purchase of assets, and
development of infrastructure, but it may lack some
enforcement role or powers.

Regulator/Enforcer 90-100% Municipal government has strong regulatory control
over the sector and is able to create and enforce
legislation, and where possible sanction those entities

out of compliance.




From our work with Chinese cities, we find that local government typically has limited decision-making
authority in the Power and Heat sector (<10%), meaning that Chinese cities haven’t had the authority to
establish their own electric power utilities or enter into power purchase agreements with renewably-
powered generators. Local governments in China have somewhat more authority in Transportation
decisions (10 — 40%); moderate to strong authority for Buildings, Industry, Water, and Waste (40% -
75%); and the greatest authority over decisions regarding Urban Green Space and Public Lighting (>75%).
Pilot low-carbon cities, however, are testing new approaches that give cities greater authority to pursue
energy and carbon savings, especially in the largest sectors of Power and Heat, as well as Industry. These
pilot efforts can help to influence provincial and national policy, as well as city efforts across China.



BEST Cities: Building Policy Recommendations

Building Policy Recommendations

* BO1: Energy-Efficient Equipment and Renewable Energy Technology
Purchase Subsidies

* BO02: Subsides for New Buildings that Exceed Building Code
B0O3: Retrofit Subsidies and Tax Credits for Existing Buildings

* BO04: Cooperative Procurement of Green Products

= BO5: Energy Performance Contracting and Energy Service Companies
BO6: Municipal Building Energy Efficiency Task Force

* BO7: Expedited Permitting for Green Buildings
B0O8: Targets for Efficient and Renewables in Buildings

* BO09: More Stringent Local Building Codes
B10: Green Building Guidelines for New Buildings
B11: Financial Incentives for Distributed Generation in Buildings
B12: City Energy and Heat Maps

* B13: Building Energy Labeling and Information Disclosure

* B14: Mandatory Building Energy-Efficiency Audit and Retrofits

* B15: Reach Standards for Efficient Appliances and Equipment

* B16: Building Workforce Training

= B17: Public education campaigns on building energy efficiency and
conservation



BEST Cities: Building Policy Recommendations

B01: Energy-Efficient EQuipment and Renewable Energy Technology
Purchase Subsidies

Description

Various countries offer financial subsidies and rebates to promote energy-efficient building technologies
by reducing the purchase cost to consumers or increasing the price received by manufacturers. For
example, the UK offers capital subsidies for investment in qualifying energy-efficient equipment, and the
U.S. offers federal, state, and local rebates for appliances that have the U.S. Department of Energy (U.S.
DOE) ENERGY STAR label. Cities can complement provincial or national programs by adding a local
subsidy or rebate, by facilitating an exchange program for appliances (de la Rue du Can et al. 2014), or
by requiring that local government choose energy-efficient and renewable energy technology when
making purchases.

In China, the National Development and Reform Commission “Benefits to the People” program offers
subsidies to promote 10 categories of energy-efficient products as defined by the China Energy Label
efficiency rating, including air conditioners and TVs. For example, subsidies of 300-650 renminbi
(RMB)/unit are offered for air conditioners that have China Energy Label grade two, and 500-850
RMB/unit for those with China Energy Label grade one, which is the highest rating. Larger rebates are
offered to rural residents. By the end of 2011, 218 million units had been sold through this program,
with a total of 59.22 billion RMB in subsidies (China National Institute of Standardization, 2012).

China has also offered subsidies for renewable technologies in buildings at the local level, for example,
subsidies of 800-900 RMB/kilowatt for renewable energy applications in buildings in Chongqing and 20
RMB/peak watt of solar photovoltaic demonstration projects (Levine et al., 2010). A performance metric
for technology-based financial subsidies would increase investment and ultimately the market share of
the efficient or renewable energy technologies targeted by subsidies or rebates.

Implementation Strategies and Challenges

Implementation Activity Description

Identify target product for subsidy Entity offering subsidy defines qualifying product types
and criteria for subsidy.

Determine appropriate subsidy or rebate Entity offering subsidy determines amount of subsidy or

level rebate based on analysis to identify minimum amount

needed to incentivize investment and spur market
transformation.

Develop channels for subsidy or rebate Entity offering subsidy works with relevant stakeholders
transfer (e.g., retail) to develop channels for applying for and receiving
subsidy/rebate (e.g., offer subsidy at point of sale or
through rebate after purchase).

Promote and market subsidy or rebate to Entity offering subsidy launches information campaigns
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the public and related media outreach to inform public about
availability of subsidy/rebate.

. Facilitate the exchange of an old inefficient appliance for
Utilize an exchange program part of the purchase cost of a new efficient appliance, to
avoid increasing overall energy demand.

Disburse subsidy/rebate Entity offering subsidy disburses subsidy/rebate to
applicants.

Possible implementation challenges include: rebates might be insufficient to motivate customers to
purchase energy-efficient and renewable energy products; it can be difficult to promote public
awareness of the program; there can be challenges with program administration (e.g., rebate processing
delays); actual performance of energy-efficient and renewable energy products might be lower than
designed.

Monitoring Metrics

Some suggested metrics for this recommendation are:

e Number of products sold

e Share of products sold in the total market

e Total amount of subsidies

e Number of products in stock

e Market share of energy-efficiency or renewable energy products
e Estimated energy savings per product

e Cost-benefit ratio of product

Case Studies

Cash for Appliances Rebate Program, USA

http://energy.gov/articles/secretary-chu-announces-nearly-300-million-rebate-program-encourage-

purchases-energy

In 2009, U.S. DOE initiated a federal “cash for appliances” program that provided rebates to consumers
who purchased a wide array of ENERGY-STAR-certified efficient home appliances. The goal of the
program was to improve energy efficiency and assist the nation’s economic recovery. Total funding for
this program was nearly US$300 million (2049 million RMB).” Federal funding for the program was
awarded to states and regions through energy offices, using a formula specified in the Energy Policy Act

% World Bank official 2009 exchange rate: 1 USD = 6.83 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF
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of 2005. Each state or region submitted a plan that specified which ENERGY STAR appliance categories

to include in the rebate program, the rebate level for each product type, how the rebates are processed,
and the plan for recycling old appliances. U.S. DOE recommended that states consider the following
ENERGY STAR-qualified appliances: boilers, central air conditioners, clothes washers, dishwashers,
freezers, furnaces (oil and gas), heat pumps (air source and geothermal), refrigerators, room air
conditioners, and water heaters. Two states that implemented the program early were lllinois, which
received US$12.4 million (84.7 million RMB), and lowa, which received US$2.8 million (19.1 million RMB).

PG&E Residential Energy Efficiency Rebates Program, California, USA

http://www.dsireusa.org/incentives/incentive.cfm?Incentive Code=CA57F

Pacific Gas and Electric Company (PG&E), a large investor-owned utility in Northern California, offers a
residential appliance rebate program as part of its portfolio of energy-efficiency programs. PG&E’s
residential rebate list for the year 2013-2014 includes: USS50/unit (316 RMB/unit)3 for qualifying high-
energy and water-efficient clothes washers, US$75/unit (473 RMB/unit) for qualifying high-efficiency
refrigerators, US$200/unit (1,262 RMB/unit) for ENERGY STAR high-efficiency gas storage water heaters,
and USS$500/unit (3,155 RMB/unit) for ENERGY STAR electric heat pump water heaters. PG&E customers
who purchase and install qualifying high-efficiency appliances can apply for the rebate at the retailer or
by submitting an on-line or mail-in application after purchase.

Attributes
e Carbon Savings Potential
High
e  First Cost to Government
High

e Speed of Implementation
1-3 years

o Co-Benefits
Reduced carbon emissions, increased thermal comfort of homes, increased employment
opportunities, financial savings for low-income families

* World Bank’s official 2012 exchange rate: 1 USD = 6.31 RMB. http://data.worldbank.org/indicator/PA.NUS.FCRF

10


http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=CA57F

BEST Cities: Building Policy Recommendations

Tools and Guidance

Camco Advisory China and the Energy Research Institute of China. 2009. Using financial and market-
based mechanisms to improve building energy efficiency in China. March, 2009. Available
at: http://www.reeep.org/file upload/5272 tmpphp625jEK.pdf.

United Nations Development Programme (UNDP). 2009. Promoting energy efficiency in buildings:
lessons learn from international experience. March, 2009. Available
at: http://www.thegef.org/gef/sites/thegef.org/files/publication/EEBuilding WEB.pdf.
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B02: Subsides for New Buildings that Exceed Building Code

Description

Financial subsidies have been used internationally to encourage building developers and owners to

adopt energy-efficient designs, technologies, and techniques; use energy-efficient equipment,

appliances, materials, and products; and implement energy-saving operations and management

practices throughout a building’s design, construction, and operational phases. A number of subsidies

target new construction projects that exceed the efficiency requirements in existing building energy

codes. These subsidies are typically funded by government, utility public benefit, and green revolving

loan programs. Although most of the subsidy programs have been provided at the national or regional

level, cities can also introduce complementary or new subsidy programs for building projects within its

jurisdiction.

Implementation Strategies and Challenges

Implementation Activity

Description

Determine appropriate subsidy level

Entity offering subsidy determines different amounts of
subsidy related to different levels of energy efficiency in
new buildings that exceed existing building energy codes.

Determine financial resources

Entity offering subsidy determines financial resources,
such as funding from government, utility public benefit
funds, and green revolving loan programs

Develop channels and procedures for
subsidy

Entity offering subsidy works with relevant stakeholders
to develop channels and procedures for applying for and
receiving subsidy.

Promote and market subsidy to the public

Entity offering subsidy launches information campaigns
and related media outreach to inform public about
availability of subsidy, and enterprises/customers that
have been subsidized.

Some possible implementation challenges include: high first costs of energy-efficient or green building

applications and technologies compared to the size of subsidies; lack of understanding of a building’s

life-cycle costs; lack of skilled service providers, materials vendors, and integrated design teams for

constructing energy-efficient and green buildings; lack of coordination and consistency in government

policies affecting buildings; and lack of awareness of subsidy programs.

Monitoring Metrics

Some suggested measures for this policy are as follows:
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e Number of projects completed per year

e Number of projects currently being carried out

e Total amount of subsidies per year

e Kilowatt hour of annual electrical energy intensity per square meter (kWh./m?), by type of
building (school, office, residential, hospital, etc.)

e Kilowatt hour annual heating energy intensity per square meter (kWh./m?), by type of building

e Renminbi per square meter (RMB/m?) investment cost, by type of building

Case Studies

Saving By Design (SBD), California, USA

http://www.savingsbydesign.com/

The Saving By Design program uses incentives and design assistance and resources to encourage high-
performance and highly energy-efficient new non-residential construction. The program is administered
by state utilities and funded by utility customers through a Public Purpose Programs surcharge applied
to gas and electric services. This program provides financial incentives to pay for energy savings that
exceed the state’s Title 24 building energy code by at least 10%, using the whole buildings or systems
approach. Projects participating in Saving By Design are also eligible to receive services including design
assistance and energy design resources in addition to financial incentives for building owners and
building design teams. Services begin during the project design phase and continue until completion of
construction.

Efficiency Vermont, Vermont, USA

http://www.efficiencyvermont.com/for my home/ways-to-save-and-

rebates/building buying new home/building buying new home/general info/overview.aspx

Efficiency Vermont offers two different programs that provide technical assistance, rebates, and other
financial incentives for new homes designed and built to exceed the state’s Residential Building
Standard. The Vermont ENERGY STAR Homes program provides design assistance, guidance for purchase
and installation of efficient equipment, home inspection and Home Energy Rating certification, and
financial rebates for residential builders (i.e., developers or private homeowners) of an ENERGY STAR-
qualified home. For example, qualifying homes can receive US$200 (1,262 RMB)4 for installing at least
two high-efficiency appliances and US$75 (473 RMB) per point below 60 points in the Home Energy
Rating index. The Energy Code Plus program provides similar technical assistance and services to help
builders meet and exceed the state’s building code but differs in that the homes do not have to meet

4 According to the World Bank official 2012 exchange rate, 1 USD = 6.31 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF
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the more efficient ENERGY STAR qualifications. The program is open to builders/general contractors
hired by homeowners as well as homeowners who choose to be their own contractors.

Incentives for Green Building Implementation, China

http://www.gov.cn/zwgk/2012-05/07/content 2131502.htm

China’s Ministry of Housing and Urban-Rural Development and the Ministry of Finance jointly
announced in April 2012 a financial incentive program to promote China’s green building rating system.
This program awards financial incentives to green buildings that achieve high ratings under the national
green building rating system. Specifically, the incentive for two-star green buildings is 45 RMB/m”and
for three-star green buildings is 80 RMB/m?. Applicants submit a design plan, Green Building Label rating
and evaluation report, engineering construction approval documents, and a performance analysis to an
expert committee for review. All successful applicants’ files are put on record, and each completed
project’s performance is verified by an energy-efficiency testing agency. For large public buildings,
verification is conducted after the building has been operating for one year. The list of eligible applicants
is announced to the public, and, after verification, filing, and an announcement, eligible applicants
receive their incentives.

Attributes
e Carbon Savings Potential
Medium
e  First Cost to Government
Medium

e Speed of Implementation
1-3 years

o Co-Benefits
Reduced carbon emissions, improved air quality, enhanced public health and safety, increased
employment opportunities, financial savings

Tools and Guidance

U.S. Green Building Council. https://new.usgbc.org

World Green Building Council. http://www.worldgbc.org/site2/

Sustainable Building Tool Kit. California Department of Resources Recycling and
Recovery. http://www.calrecycle.ca.gov/greenbuilding/toolkit.htm
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B03: Retrofit Subsidies and Tax Credits for Existing Buildings

Description

Similar to financial incentives for developers of new buildings, financial incentives for owners of existing

buildings encourage investment in energy-efficient and low-carbon (e.g., renewable energy) retrofits.

Many municipalities around the world already o

ffer retrofit subsidies or tax credits to promote energy

efficiency in existing buildings, particularly in regions such as the European Union where new

construction is limited. These programs are funded through taxes, fees, or federal and state monies.

Grant programs often require homeowners and
proposal, undergo an energy audit, and meet ot
for low-income retrofit subsidies). Tax credits re

commercial building owners to submit an application or
her program requirements (e.g., income requirements
duce a homeowner or building owner’s tax bill for

buildings that achieve measurable, verifiable green building goals. Although retrofit grants and tax

credits impose additional costs on local municipalities funding the programs, the increase in the

assessed value of buildings that install green and energy-efficient features over time frequently offsets

reductions in revenue resulting from tax credits.

Implementation Strategies and Challenges

Implementation Activity

Description

Determine appropriate subsidy/tax credit
level

Entity offering subsidy/tax credit determines amount of
subsidy/tax credit relate to energy efficient and low-
carbon building technologies and potential energy
savings. The criteria of subsidy/tax credit are determined
based on analysis to identify minimum amount needed
to incentivize investment and spur market
transformation.

Determine financial resources

Entity offering subsidy/tax credits determines financial
resources, such as funding from government, utility
public benefit, and green revolving loan programs

Develop channels and procedures for
subsidy/tax credits

Entity offering subsidy works with relevant stakeholders
to develop channels and procedures for applying for and
receiving subsidy/tax credits.

Promote and market subsidy/tax credits to
the public

Entity offering subsidy/tax credits launches information
campaigns and related media outreach to inform public
about availability of subsidy, and enterprises/customers
that have received subsidies/tax credits.
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Possible challenges during the design and implementation of building retrofit subsidies and tax credits
include: difficulty in determining appropriate incentive or tax credit level for retrofit uptake, low
participation because of lack of awareness of available subsidies or tax credits or burden of applying for
and receiving the subsidy/credit, insufficient contractors and retrofit professionals.

Monitoring Metrics

Some suggested measures for monitoring/oversight for this policy recommendation include:

e Number of retrofit projects completed per year

e Number of retrofit projects currently being carried out

e Total number of retrofit measures installed as a result of the program

e Annual subsidies or tax credits provided by the program

e Kilowatt hour of annual electrical energy intensity per square meter (kWhe/mz), by type of
building (schools, offices, residential, hospitals, etc.)

e Kilowatt hour of annual heating energy intensity per square meter (kWh,/m?), by type of
building

e Annual energy cost intensity per square meter (RMB/m?), by type of building

Case Studies

Green Roof Incentive Program, Chicago, lllinois, USA

http://www.sustainable-chicago.com/2008/04/23/green-building-and-climate-in-chicago/

The City of Chicago initiated a Green Roof Improvement Fund in 2001 to provide a 50% grant match for
the cost of placing a green roof on an existing building located in the Central Loop Tax Increment
Financing District, with the aim of decreasing the urban heat island effect. The grant match program
provides up to a maximum grant of US$100,000 (828,000 RMB)5 per project. The financial assistance
covers engineering and construction of the green roof. The city plans to increase the number of funded
green roof projects from 400 in 2008 to 6,000 by 2020. In addition, Chicago has the Green Roof Grant
Program, which awards USS$5,000 (41,400 RMB) grants for residential and small commercial green roof
projects.

> World Bank official 2011 exchange rate: 1 USD = 8.28 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF
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Commercial Building Energy Efficiency Retrofit Program, Charlotte, North Carolina, USA

http://charmeck.org/city/charlotte/econrecovery/Pages/CommercialBuildingEnergyEfficiencyRetrofitPr
ogram.aspx

The City of Charlotte’s Commercial Building Energy Efficiency Retrofit Program is designed to improve
the energy efficiency of existing, for-profit commercial and multi-family buildings by partially
reimbursing the cost of energy-efficiency improvements. This program is open to qualifying buildings
located within the city’s business corridor, which is targeted for revitalization. The program goal is to
increase energy efficiency of existing structures by 15% or more. The subsidy focuses on lowering the
energy consumption of existing buildings by reimbursing a percentage of retrofit measures including
energy audits; energy-efficient lighting; heating, ventilation, and air conditioning (HVAC) equipment; and
doors and windows. In 2012, the program leveraged more than US$7.33 million (46 million RMB)6 and
was on track to complete retrofits of more than 1,300 residential units and 540,000 sq. ft. (164,592 m?)
of non-residential space.

Low-income Energy-Efficiency Grant Program, Tallahassee, Florida, USA

http://energy.gov/savings/city-tallahassee-utilities-low-income-energy-efficiency-grant-programs

The City of Tallahassee Utilities offers two grants that encourage low-income residents to improve home
energy-efficiency. To be eligible for these programs, a homeowner must complete a mandatory free
home energy audit and meet the qualifying income levels.

The Ceiling Insulation Grant is available to low-income utility customers in both owner-occupied and
rental units. Grants of up to US$500 (3,155 RMB)7 are available for extra ceiling insulation where the
existing level is insufficient. The program's target insulation levels are R-38 for homes heated with gas
and R-49 for homes with electric heat. The HVAC Repair Grant is available to low-income residents living
in owner-occupied homes, including mobile homes. It provides up to US$500 (3,155 RMB) to clean
evaporator coils; repair refrigerant, hot water and duct leaks; and perform other HVAC efficiency
improvements. The City of Tallahassee also offers the Code Enforcement Rehabilitation Grant
(USS$2,500/15,775 RMB) to low-income customers. This program is not limited only to energy-efficiency
improvements, but measures that improve residential energy efficiency, such as changing out
inoperable heating systems and water heaters or replacing broken windows, could be funded by this
grant.

Attributes

e Carbon Savings Potential

® World Bank official 2012 exchange rate: 1 USD = 6.31 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF

’ Based on the 2012 exchange rate: 1 USD = 6.31 RMB.
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Medium
e  First Cost to Government
High
e Speed of Implementation
1-3 years
o Co-Benefits
Reduced carbon emissions, improved air quality, increased employment opportunities, financial
savings, improved thermal comfort, increased property value

Tools and Guidance

U.S. Environmental Protection Agency ENERGY STAR. Building upgrade manual. Available
at: http://www.energystar.gov/index.cfm?c=business.bus upgrade manual.

U.S. Department of Energy. Commercial reference buildings. Available
at: http://www1.eere.energy.gov/buildings/commercial/ref buildings.html.

U.S. Department of Energy. EnergyPlus energy simulation software. Available
at: http://appsl.eere.energy.gov/buildings/energyplus/.

National Renewable Energy Laboratory. Energy modeling for retrofit projects. Available
at: http://openstudio.nrel.gov/files/openstudio retrofit tutorial.pdf.
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B04: Cooperative Procurement of Green Products

Description

Cooperative procurement entails two or more organizations entering into a joint purchasing agreement
to aggregate demand, which reduces the unit cost of products by maximizing economies of scale.
Cooperative procurement for environmentally preferred products and services, also known as
environmentally preferable purchasing (EPP) or green purchasing, is the selection and acquisition of
products and services that most effectively minimize negative environmental impacts over their life
cycle of manufacturing, transportation, use, and recycling or disposal. Green purchasing includes:
products and services that conserve energy and water, minimize generation of waste, and release of
pollutants; products made from recycled materials and products that can be reused or recycled; energy
from renewable resources; alternate fuel vehicles; and products using alternatives to hazardous or toxic
chemicals, radioactive materials, and bio-hazardous agents.

Germany began structured green public procurement in the 1980s, followed by other European
countries including Denmark (1994), France (1995), the UK and Austria (1997), and Sweden (1998). In
1999, the U.S. Environmental Protection Agency developed Guidance for Environmentally Preferable
Purchasing, and in 2000 Japan enacted its Green Purchasing Law.

Implementation Activity Description

Establish program Entity implementing the program establishes cooperative
procurement by formulating scope, policies, and requirements for
potential participants.

Form cooperative Cooperative is formed when one or more parties identify a common
need suitable for cooperative purchase and sign a written agreement
to cooperate.

Request bids A request for bids (RFB) is used after the implementing entity
develops clear specifications for the energy-efficient product to be
procured.

Evaluate bids An evaluation committee is established to select the product vendor.

The award is usually made to the lowest bid that meets all RFB
requirements.

Sign agreement After selection of successful bidder, representative of implementing
entity issues agreement delineating terms and conditions of the
procurement contract.

Review and evaluate Agency reviews and evaluates the process and actual energy savings.

Disclose information Implementing entity makes all review and evaluation documents
publicly available.

This policy recommendation aims to bridge the gap between EPP supply and demand. Cooperative
procurement initiates a demand pull by means of consolidated purchasing power that motivates
manufacturers to produce green products at a lower price and thus spurs market transformation. The
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process is often as follows: a group of buyers are brought together by an independent organization such
as an energy agency. The buyer group shares a common need for a product for which the group
develops a performance-based technical specification. With the specification as the basis, the group
issues a call for tenders, and manufacturers submit bids in response. Group participants could be
corporations, national and local governmental organizations, non-governmental environmental
organizations, and consumer groups.

Implementation Strategies and Challenges

Some possible challenges to implementing green purchasing practices include: lack of corporate
commitment to green procurement; insufficient green purchasing knowledge and experience (such as
unclear definitions and standards for “green” products); high costs of green products and services and
lack of environmental awareness on the part of suppliers; logistical or coordination challenges; lack of
awareness or commitment to green procurement among those responsible for procurement.

Monitoring Metrics

Some suggested monitoring and oversight measures for this policy recommendation include:

e Number of participants and their combined purchasing power
e Market share of products obtained through procurement

e Actual energy savings

e Reduced carbon dioxide (CO,) emissions

e Other environmental benefits

e Financial savings

Case Studies

City of San Francisco Green Purchasing Program, USA

www.epa.gov/statelocalclimate/documents/pdf/energyefficientpurchasing.pdf

To reduce negative human and environmental health impacts of city purchases, the San Francisco
Department of Environment established the city’s Green Purchasing Program in 2003. This program
provides guidance on purchasing environmentally preferred products to the four divisions that purchase
products for the city’s 30,000 employees and 90 departments and offices. The San Francisco Approved
List is a publicly available list of more than 1,000 products that meet city environmental and health
standards. The list encompasses more than least-toxic products and takes a life-cycle approach to
assessing the city’s purchasing trends. It includes carbon footprint accounting, packaging reduction, and
examination of labor practices for everything from food to vehicles to uniforms. The city uses its
purchasing power to incentivize companies to reveal product ingredient data that are not usually readily
available to consumers.

Since San Francisco began its Green Purchasing Program, it has introduced more than 1,000 zero- or
low-emission vehicles to the city fleet and saved 6,800 trees and more than 500,000 gallons of water
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each year by purchasing recycled content paper. The city has also cut municipal pesticide use by nearly
two-thirds and dramatically increased the purchase of low-mercury, long-life fluorescent lamps.

A cost analysis of San Francisco’s Green Purchasing efforts to date has concluded that purchase costs for
green products are generally comparable to those of traditional products, with some green products
costing less. If all city janitors use green products, the city saves an average of US$63,745 (402,231
RMB)8 per year; savings are attributable to cheaper packaging and shipping, decreased product use, and
avoided injuries. Adoption of green purchasing by the city’s fleet and building maintenance employees
saves approximately US$32,110 (201,636 RMB) per year. Although environmentally preferable lamps
(compact fluorescents) cost 10 times more than conventional lamps, the energy saved pays back the
additional cost in 2-4 months. Replacing incandescent exit signs with light-emitting diode (LED) signs
reduces replacement frequency from once every four months to once every 10 years, saving about
USS15 per sign/year (94.65 RMB/sign/year) in labor and $12/year (75.72 RMB/year) in energy. The total
city staff time allocated to green purchasing activities amounts to approximately 2.5 staff positions
(Geiger, 2012).

The city identifies the following steps as crucial for successful implementation of the Green Purchasing
program: securing funds for a full-time Green Purchasing Coordinator, enlarging the role of city vendors,
and replacing the city’s purchasing software.

Green Purchasing Network, Japan

http://www.gpn.jp/English/index.html

The Green Purchasing Network (GPN) was established in 1996 by 84 organizations responding to a
request from the Ministry of the Environment (MoE) for EPP participants. GPN was at that time
considered a nationwide organization for consolidated purchasing power. Today, it is a multi-
stakeholder network with more than 2,900 member organizations, including 2,300 corporations, 300
national and local governmental organizations, and 280 non-governmental environmental organizations
and consumer groups committed to promoting green procurement. The Japan Environment Association
serves as the secretariat of the GPN. The GPN has drawn up principles of green procurement and
procurement guidelines for each type of product (16 product categories and more than 11,000 products
as of January 2007), which are developed through discussions among the members and external
consultants. Since 1997, GPN has published quantitative and qualitative environmental information on
various products, held seminars and conferences, and given awards to organizations that have
demonstrated remarkable performance in implementing green purchasing. The systematic green
purchasing aims for all local governments, 50% of public listed companies, and 90% of the public to be
aware of green purchasing and 50% to implement green purchasing by 2015.

According to a survey conducted by MoE in 2005, all central governmental agencies had already
implemented green procurement. Their annual performance is disclosed on each agency’s website. All

& World Bank official 2012 exchange rate: 1 USD = 6.31 RMB. http://data.worldbank.org/indicator/PA.NUS.FCRF
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47 prefecture governments had developed procurement policies as of 2005. A growing number of
businesses have also already established green purchasing policies or are in the process of developing
polices. The 32 items in 10 categories that qualify for green procurement have increased their market
share. The domestic market for green products has been estimated at 50 trillion yen (3,220 billion
RMB)9 (Sato, 2007). In 2010, based on estimated lifetime period (5 years for copiers, 10 years for
household appliances, and 7 years for vehicles) of product use, total reduction of 124,435 tCO,
emissions was achieved, the equivalent of residential CO, emitted by about 61,000 people (Kataoka,
2012).

Attributes

e Carbon Savings Potential
Medium
e  First Cost to Government
Low
e Speed of Implementation
<1vyear
e Co-Benefits
Reduced carbon emissions, increased employment opportunities, enhanced public health and
safety, financial savings

Tools and Guidance

National Association of State Procurement Officials (NASPO). Strength in numbers: an introduction to
cooperative procurements. Available
at: http://www.naspo.org/documents/Cooperative Purchasing0410update.pdf.
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B05: Energy Performance Contracting and Energy Service Companies

Description

Energy Performance Contracting (EPC) is a turnkey service used in the building and other end-use
sectors. EPC has been used in building design and construction contracting, e.g., in U.S. commercial
building retrofits. EPC provides customers—which have included municipal governments—with a
comprehensive set of energy-efficiency, renewable energy, and distributed generation measures that is
often accompanied by guarantees that the financial savings from the project’s conserved energy will be
sufficient to finance the project’s full cost. Energy Service Companies (ESCOs) play an important role in
EPC; the different roles of ESCOs can be described as follows (U.S. EPA, 2007):

e Turnkey Service: the ESCO provides all of the services required to design and implement a
comprehensive project for the client’s facility, from the initial energy audit through long-term
monitoring and verification of project savings.

e Comprehensive Measures: the ESCO tailors a comprehensive set of measures to fit the needs of
a particular facility, including energy efficiency, renewables, distributed generation, water
conservation, and sustainable materials and operations.

e Project financing: the ESCO arranges for long-term project financing from a third party, typically
in the form of an operating or municipal lease.

e Project Savings Guarantee: the ESCO provides a guarantee that the savings produced by the
project will be sufficient to cover the cost of project financing for the life of the project.

The U.S. ESCO market is considered mature with USS2 billion (16.56 billion RMB)10 revenue in 2002.
ESCOs are also active in Europe, Japan, India, and Mexico (IPCC 2007). In China, ESCOs have primarily
been used to improve the energy efficiency of industrial facilities and promoted by former Premier Wen
Jiabao at a March 17, 2010 State Council executive meeting discussing policies and measures to
accelerate the development of ESCOs and energy management contracting (China Climate Change Info-
Net 2010). This meeting emphasized that China would actively promote mechanisms that facilitate
energy management contracting and ESCO services in design, retrofit, and operations management for
companies, public institutions, and others.

Implementation Strategies & Challenges

Implementation Activity Methodology

Set goal The client (e.g., a city government) sets an energy
reduction goal for its building(s).

Issue request for proposal, The client issues a request for proposals (RFP) for the

desired retrofit project. ECSOs can respond to the RFP,
identifying the proposed cost-effective energy-efficiency
and conservation measures for achieving the client’s
goal.

10 According to the World Bank official 2002 exchange rate: 1 USD = 8.28 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF
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Select contractors The client evaluates the submitted bids and reviews the
qualifications as a basis for choosing a service provider.
Sign contract Once a service provider has been selected, a contract is

agreed upon between the client and the selected ESCO
or ESCOs, delineating the proposed project details,
estimated costs, and other terms and conditions.

Verify and evaluate performance The contract performance is evaluated by an
independent third party, which should make the energy
audit and evaluation report publicly available for public
projects.

Possible challenges in implementing EPC and using ESCOs include: difficulty in obtaining financing from
commercial banks, a lack of information on energy retrofit projects among energy performance
contractors/ESCOs, lack of awareness of EPC/ESCOs in both the private and public sectors, lack of
policies and support mechanisms, constraints on public- and private-sector capacity to seek out qualified
EPC/ESCOs, a shortage of skilled personnel in the EPC/ESCO industry, a lack of common definitions and
harmonized processes, and the long-term payback period for EPCs/ESCO services.

Monitoring Metrics

Some suggested measures for this recommendation are:

e Number of ESCO projects completed per year

e Number of ESCOs

e Size of ESCO projects (e.g., in square meters)

e Total investment and revenue of ESCO market

e Average energy savings per ESCO project

e Payback period of ESCO projects

e Kilowatt hour of annual electrical energy intensity per square meter (kWh./m?), by type of
building

e Kilowatt hour of annual heating energy intensity per square meter (kWh./m?), by type of
building

e Annual energy cost savings in renminbi, per square meter (RMB/m?), by type of building

Case Studies

Chicago Guaranteed Energy Performance Contracting Program, USA

http://www.sustainable-chicago.com/2008/04/23/green-building-and-climate-in-chicago/

More than 70 percent of Chicago’s greenhouse gas emissions are estimated to come from energy used
in or by buildings (Johnston and Coffee, 2008). To address Chicago’s contributions to climate change, the
Guaranteed Energy Performance Contracting program aims to retrofit as many as 100 of the city’s public
buildings with lighting and mechanical equipment upgrades, and better water conservation technology.
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Cumulatively, this program is expected to retrofit 6.5 million square feet (1.98 million m?) of office space
and help create almost 375 direct jobs and 1,100 manufacturing and related jobs. Once complete, the
energy retrofits will save taxpayers an estimated USS4 million (28 million RMB)11 to USS5.7 million (40
million RMB) annually. To fund the program, Chicago needed to raise US540 million (278 million RMB) in
private financing through the use of ESCOs, which guaranteed the energy savings. In 2009, the owners of
Chicago’s largest building, the Sears Tower, began planning a US$350-million (2,433-million-RMB)
energy retrofit. The retrofit would reduce electricity consumption by an estimated 80% and water
consumption by 40%. Another building energy retrofit at the Richard J. Daley Center saves the city
US$600,000 (4.17 million RMB) a year.

London Public Building Retrofit Programme, UK

http://www.london.gov.uk/priorities/environment/climate-change/energy-efficiency/buildings-energy-

efficiency-programme

The Greater London Authority created the RE:FIT Building Energy Efficiency Programme in support of the
city’s 2025 carbon dioxide (CO,) emissions reduction target. The RE:FIT framework streamlines the
procurement process for energy services by providing pre-negotiated contracts that comply with
European Union regulations and can be used with a group of prequalified ESCOs for design and
implementation of energy conservation measures. RE:FIT allows public-sector building owners to
procure a supplier and implement retrofits as much as six times faster than they would be able to do
using typical public-sector procurement. RE:FIT transfers the risk of project performance to the ESCOs,
which must guarantee the energy savings to be achieved over an agreed payback period. ESCOs also
bring leading-edge energy saving design and technology to the public sector. The pilot phase of this
programme has identified energy savings of approximately 28 percent with a simple payback period of
seven years, resulting in net savings of £1 million (9.7397 million RMB)12 in fuel bills per year and more
than 7,000 tonnes of CO, emissions reduction per year.

Energy Efficiency Retrofit Program, Houston, Texas, USA

http://c40.0org/c40cities/houston/city case studies/city-of-houston-building-retrofit-case-study

With the support of the Clinton Climate Initiative (CCl), the Houston mayor’s office has developed and
implemented a large-scale energy-efficiency retrofit program for all city buildings with a goal of reducing
energy demand from buildings by at least 25 percent. The city has partnered with two ESCOs, Siemens
and Schneider, to employ a wide array of cost-effective measures to save energy. In accordance with CCI
best practices, Siemens and Schneider agreed to guarantee the energy savings resulting from the project

1 According to the World Bank official 2008 exchange rate: 1 USD = 6.95 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF

'2 Base on the average yearly exchange rate from 3/11/2012 to 30/04/2013: 1 British Pound (£) =9.7397 RMB.
http://www.exchangerates.org.uk/GBP-CNY-exchange-rate-history.html
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over a period of up to 20 years; they also agreed to monitor savings in accordance with International
Performance Measurement and Verification standards.

Attributes

e Carbon Savings Potential
Low
e  First Cost to Government
Low
e Speed of Implementation
<1year
e Co-Benefits
Reduced carbon emissions, improved air quality, enhanced public health and safety, increased
employment opportunities, financial savings

Tools and Guidance

U.S. Department of Energy. Building Technologies Program. 2011. Sample solicitation and contracting
document. September, 2011. Available
at: http://www.pnnl.gov/main/publications/external/technical reports/PNNL-21004.pdf.

Berliner Energieagentur GmbH. Programme for Environment Management and Sustainable Resource
Use. International experience with the development of the ESCO markets. Available

at: http://www.giz.de/Themen/en/SID-67B59468-94A47B78/dokumente/en-International-Experience-
Developing-ESCO-Markets.pdf.
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B06: Municipal Building Energy Efficiency Task Force

Description

For large cities that have numerous municipal buildings, establishing a municipal building energy-

efficiency task force can accelerate implementation of energy-efficiency improvements in government

buildings. If an energy-efficiency task force is responsible for coordinating all ongoing building energy

programs and has a direct line of authority from the mayor, municipal building retrofit and upgrade

programs can be implemented quickly, effectively, and in a coordinated manner. Such a task force can

also help consolidate all municipal building energy-efficiency projects and thereby benefit from

economies of scale while serving as a central point of contact for potential implementation partners

(e.g., energy service companies [ESCOs]).

Implementation Strategies and Challenges

Implementation Activity

Description

Establish task force

Executive Order or legislative action can establish a task
force that reports directly to the mayor with a mandate
to identify and execute energy-efficiency projects in all
municipal buildings. Budget for staff can come from
mayor's discretionary funds.

Appoint task force leader

An individual is appointed to serve as task force leader.
The leader can coordinate and facilitate all programs and
projects and should have leadership skills, a wide
network, and the ability to work across agencies to get
the necessary approvals for energy upgrade projects.

Acquire technical capability

Staff members or outside consultants are hired who have
technical expertise in a wide range of building energy
systems and the ability to conduct audits, write Requests
for Proposals for subcontractors or ESCOs, and manage
construction and renovation projects.

Begin data collection

Basic information is collected on all municipal buildings
(e.g., name, address, electric utility account #, electric
and water bill data, etc.). The information is used for a
review of all buildings to identify pilot projects.

Identify key energy-efficiency improvements

The task force recommends the energy-efficiency
projects that will save the most energy and are politically
feasible to implement.

Implement energy- efficiency projects

The task force oversees and manages the building
energy-efficiency improvements, monitors progress, and
evaluates the total energy saved.

Some possible challenges to establishing a municipal building energy-efficiency task force include: lack

of information on current energy-efficiency levels of municipal buildings, lack of commitment by the

mayor or municipal departments to support a task force, inability of task force leader to work across
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municipal departments, inability of task force to effectively prioritize building energy-efficiency projects,
lack of sufficient financial resources to implement building efficiency projects.
Monitoring Metrics

Some suggested measures for municipal building energy-efficiency task forces are:

e Number of energy-efficiency projects completed per year

e Number of energy-efficiency projects currently being carried out

e Total energy saved from projects implemented by task force

e Renminbi (RMB) saved per year by task force energy-efficiency projects

Case Studies

Ekurhuleni Metropolitan Municipality (EMM) Energy Efficiency Strategy, South Africa

http://www.pepsonline.org/publications/Ekurhuleni%20EE%20Case%20Study%204 06.pdf

Since June 2005, Ekurhuleni Metropolitan Municipality (EMM) has implemented cost-saving and energy-
saving measures in three municipal headquarters buildings under the leadership of the municipal
Environment and Tourism Department (taking on the role of an energy efficiency task force). An energy-
efficiency retrofit strategy was developed involving a wide range of other municipal departments. The
municipal building retrofit project included installation of renewable applications and high-efficiency,
cost-effective lighting and water boilers in existing municipal buildings. The total cost of the project,
including labor and equipment, was 249,120 Rand (R) (US$41,063 or 327,272 RMB)* and was funded
through a grant from the United States Agency for International Development. The municipal retrofits
saved 328,988 kilowatt hours (kWh) of energy and USS$50,664 (403,792 RMB) per year (using the value
of SUS0.157/kWh or 1.251 RMB/kWh for Ekurhuleni Municipal Buildings under tariff C given by EMM). A
simple payback period, taking into account the total investment, was 1.2 years. The retrofits can be
considered a very cost effective and significant environmental achievement, especially taking into
consideration the project’s co-benefits: reduction of 308 tonnes of carbon dioxide (CO,) equivalent, 3
tonnes of sulfur oxide, and 1 tonne of nitrogen oxide emissions.

Energy Management System, Frankfurt, Germany

http://www.managenergy.net/download/r164.pdf

In 1996, the City of Frankfurt’s building department made energy efficiency a priority and contracted
with a private company to install and operate an energy management system for the City Hall (Romer),
the Paulskirche, and the Museum Schirn. The project goal was to reduce the city’s energy and water
costs as well as reduce CO, emissions. Based on the annual costs of 2.6 million Deutsche Marks (DM)

B According to the World Bank official 2006 exchange rate: 1 USD = 7.97 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF
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(9.1832 million RMB)* from 1992 to 1993, including an investment of 1 million DM (3.532 million RMB)
for control equipment, potential cost reductions were estimated to be approximately 320,000 DM (1.13
million RMB) per year. Repayment of the invested capital will be from energy savings (54%) and lowered
operating costs of the buildings (46%) over a period of eight years.

Energy Plan, Ann Arbor, Michigan, USA

http://www.a2gov.org/government/publicservices/systems planning/energy/Pages/AboutTheEnergyOf
fice.aspx

The Ann Arbor Energy Plan was created in 1981 to establish goals and programs to reduce the city’s
energy use and costs while moving the city toward more sustainable energy use. The Ann Arbor Energy
Office supports energy-efficient building projects for more than 50 municipal facilities, including
overseeing a performance contracting retrofit of the city hall. An innovative Municipal Energy Fund has
also been utilized to implement energy-efficiency improvements in more than 20 municipal facilities. In
addition, the energy office obtained and managed more than US$680,000 (4.29 million RMB)* in grants
and rebates from federal, state, and corporate sources. Some of these grants, such as Clean Cities grants,
helped the Energy Office build partnerships among various municipal departments, levels of
government, and public and private sectors in support of alternative fuel vehicles. In total, the city’s
energy office initiatives have saved city taxpayers more than US$5 million (31.55 million RMB) in energy
expenditures over the past decade.

Attributes

e Carbon Savings Potential
Low
e  First Cost to Government
Low
e Speed of Implementation
<1vyear
o Co-Benefits
Reduced carbon emissions, improved air quality, increased employment opportunities, financial
savings, improved government efficiency.

1 According to the World Bank official 1992 exchange rate: 1 USD = 1.56 DEM and 1 USD = 5.51 RMB. Therefore, 1
DM =3.532 RMB.

http://data.worldbank.org/indicator/PA.NUS.FCRF

15 According to the World Bank official 2012 exchange rate: 1 USD = 6.31 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF
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Tools and Guidance

IFC India Manual for the Development of Municipal Energy Efficiency Projects, 2008. Available
at: http://www.ifc.org/ifcext/southasia.nsf/AttachmentsByTitle/Manual for Dev Municipal Energy Eff
Proj/SFILE/Manual+for+Development+of+Municipal+Energy+Efficiency+Projects+2008.pdf.

Berlin Energy Agency, 2010. A Model of Success, presentation on Berlin's Energy Saving Partnership.
June 29. Available at: http://siteresources.worldbank.org/INTRUSSIANFEDERATION/Resources/305499-
1280310219472/CArce BEA ENG.pdf.

Energy Efficient City in Russia: Workshop Proceedings 2010. A guidance document for Preparing,
Financing and Implementing Municipal Energy Efficiency Programs. Available

at: http://www.esmap.org/esmap/sites/esmap.org/files/Russia%20EE%20Cities%20Proceedings%20EN
G%20080210.pdf.

Energy accounting software ASE 2.3 (original version 2.0). Designed for comprehensive accounting and
analysis of resource utilization in public buildings. Available at: http://www.munee.org/node/74.
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B07: Expedited Permitting for Green Buildings

Description

Local governments can prioritize green buildings at low or no cost by making simple modifications to the
building project review process to expedite the permitting of green projects. An expedited permitting
process makes construction of efficient and high-performance buildings an attractive option for
developers. Review and permitting processes can vary greatly in length from one jurisdiction to
another. In some cases, these processes can take months or even years, resulting in increased project
costs, uncertainty, and delayed return on building project investments. Reducing the duration of the
review and permitting process for verifiable green building projects can significantly reduce the
developer’s costs. In many cases, local governments may also offer additional incentives in the form of
reduced or waived building review and permitting fees for green buildings. Expedited permitting allows
a municipality to offer a significant incentive for green buildings at little or no cost because this strategy
only requires a shift in permitting priority.

Implementation Strategies and Challenges

Implementation Activity Methodology

Prepare design documents Owners, architects, designers, engineers, contractors, or
other project representatives prepare design and
construction documents for the proposed green building
project, verifying that the project complies with the
national/local green building standards.

Submit to local government for review Design and construction documents are submitted to the
local government for review and permitting. Drawings
submitted under the expedited permitting programs
should be given the highest priority by permit review
officials.

Issue permits If any deficiencies are found during the permit review,
they must be addressed by the design team, and the
corrections certified by the government; then, drawings
are approved, and permits are issued.

This policy recommendation can be implemented at low or no cost. It does not require additional
regulatory effort because it only entails a shift in permitting priority. It can be implemented together
with other financial incentives such as green building subsidies, rebates, and tax reductions.
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Monitoring Metrics

Some suggested measures for expedited permitting for green buildings are:

e Number of green building projects receiving expedited permits

e Number of green building projects currently being carried out

e Increase in total number of green buildings after implementation of expedited permitting

e Total green building floor area after implementation of expedited permitting

e Kilowatt hour of annual electrical energy intensity per square meter (kWh./m?), by type of
building (schools, offices, residential, hospitals, etc.)

e Kilowatt hour of annual heating energy intensity per square meter (kWh./m?), by type of
building

e Renminbi per square meter (RMB/m?) of annual energy cost, by type of building

Case Studies

Green Building Permits, Chicago, lllinois, USA

http://www.sustainable-chicago.com/2008/04/23/green-building-and-climate-in-chicago/

Chicago is the first U.S. city to offer an expedited building permit to encourage green buildings.
Chicago’s expedited building permit program streamlines the permitting process and provides financial
incentives in the form of waived fees for qualifying building projects that incorporate green technologies,
such as green roofs, rainwater harvesting, and building-integrated renewable technologies and that
receive the U.S. Green Building Council’s Leadership in Energy & Environmental Design (LEED)
certification. Under this program, green building project developers can receive a permit in as few as 15
business days and can receive a partial waiver of consultant review fees of up to US$25,000 (173,750
RMB).16 Through expedited permitting, the city has encouraged hundreds of projects representing more
than 2 million square feet to build green. Chicago also has more than 250 buildings working toward LEED
certification, more than in any other U.S. city. Chicago is also the only city in the world to have four LEED
platinum buildings, the highest level of LEED certification.

Sustainable Building Expedited Permit Program, San Diego, California, USA

http://www.dsireusa.org/incentives/incentive.cfm?Incentive Code=CA235F

In 2002, the City of San Diego passed a resolution amending the city’s Sustainable Building Policy to
allow expedited permitting for sustainable buildings. The policy is scheduled to be revised every three
years. Key elements of the San Diego Green Building Program are natural resource conservation,

16 According to the World Bank official 2008 exchange rate: 1 USD = 6.95 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF
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effective water management, and energy efficiency. To qualify for incentives, a project must comply
with one of several conservation measures: inclusion of recycled-content materials or straw bale
construction, inclusion of gray-water systems, or energy use below the California Energy Commission
standards. Moreover, a project must utilize either solar photovoltaic (PV) to generate a "certain
percentage" of the project's energy needs, or achieve LEED Silver certification. For example, city-owned
new buildings are required to provide a minimum of 15 percent of total building energy using on-site
self-generation from proven renewable energy technologies when site conditions and configuration
allow for reasonable payback on the significant investment per San Diego Sustainable Building Policy No.
900-14. New residential, commercial, and industrial development projects that meet sustainable
building criteria are all eligible for expedited permitting.

The expedited permitting process reduces the normal permitting processing time by an estimated 25%,
saving developers seven to 10 days. Developers can also benefit from a 7.5% reduction in project plan
review and building permit fees. By prioritizing green projects, the city saves customers building green
single-family homes several weeks of processing time as well as several hundred dollars in fees.
Homeowners and developers can also benefit from waived fees for the building permit and project plan
review of residential solar PV systems

During the 2010-2011 Fiscal Year, the city waived more than US$$322,000 (2.08 million RMB)17 in
building permit fees as incentives for renewable energy projects. During the same fiscal year, San Diego
also waived permit fees for 952 solar PV panel installations and 29 solar water heater systems. All of
these projects also benefited from expedited processing. Solar contractors, developers, and the general
public have welcomed the fee waivers and time reductions and the relative ease of obtaining a permit.
As a result, San Diego was designated one of the “Top 5 Solar Friendly Municipalities” by a 2009 report
on solar electric permit fees in Southern California by the Sierra Club, an environmental organization.
During the first three-quarters of 2011 alone, the city’s LEED-certified buildings saved an estimated
4,865 tons of carbon dioxide emissions.

Green Building Program, Chandler, Arizona, USA

http://www.chandleraz.gov/Content/GB Ch GBP.pdf

The mayor and city council of Chandler, Arizona adopted Resolution 4199 in June 2008 to establish
incentives for private-sector green buildings. As part of the resolution, permit applications for buildings
that are pursuing Silver or higher certification under the LEED New Construction, Core and Shell,
Commercial Interiors, or Schools programs will be granted an expedited review by the city. To be eligible,
project teams must also include a LEED-accredited professional or hire a qualified consultant as part of
the plan review process. Project developers must also submit a LEED checklist showing which LEED
points are being pursued, and applicants must sign an agreement stating that projects will be built as
indicated in the approved site plan. Eligible LEED-certified green building projects may also receive

v According to the World Bank’s official 2011 exchange rate: 1 USD = 6.46 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF
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financial incentives on a first-come, first-served basis. In Fiscal Year 2008-2009, for instance, a total of
US$50,000 (341,500 RMB)18 from the Green Building Program fund was set aside for reimbursing
permitting fees. In addition, participating projects will be recognized with exterior signs and will be
considered for the Chandler Architectural Excellence Award in the Green Building category.

Attributes

e Carbon Savings Potential
Low

e  First Cost to Government
Low

e Speed of Implementation
<1lyear

e Co-Benefits

Reduced carbon emissions, improved air quality, increased employment opportunities, financial
savings

Tools and Guidance

Department of Justice of State of California. State and local government green building ordinances in
California. Available at: http://www.ag.ca.gov/globalwarming/pdf/green building.pdf.

1 According to the World Bank 2009 official exchange rate: 1 USD = 6.83 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF
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B08: Targets for Efficiency and Renewables in Buildings

Description

There are four main types of target-based policies for the building sector: energy and/or carbon
emission targets for new buildings, retrofit targets for existing buildings, broad voluntary and negotiated
agreements on efficiency or low carbon targets, and dissemination goals for building technologies. In
addition, targets for municipal buildings can help government to lead by example, spurring energy
efficiency and use of renewable energy in other building sub-sectors.

For new building targets, all new construction typically must meet energy-performance or energy-
reduction targets by a certain year. Energy targets for new buildings include the UK target for zero
energy and zero-carbon-dioxide (CO,) emission homes by 2016 and California’s target for zero net
energy™ in 100% of new residential construction by 2020 and 50% of existing commercial construction
by 2030. China has also set a target of 65% reduction in the energy intensity of new construction relative
to inefficient 1980s buildings in the severe cold, cold, and hot summer cold winter climate zones
(MOHURD, 2012). Possible co-benefits of new building targets include creating employment and
improving comfort and productivity.

Targets for retrofitting existing buildings may include overarching energy reduction targets for certain
building types or total floor area targets for specific retrofit measures. One example of retrofit targets
for existing buildings is California’s zero net energy target for 50% of existing commercial buildings by
2030, with the actual change in total energy use of commercial buildings to be used as a performance
metric (California Public Utilities Commission, 2008). The city of Chicago has set a target of auditing and
retrofitting 15 million square feet (1.39 million square meters) of public buildings with efficient heating,
ventilation, and air conditioning (HVAC) equipment and lighting (ICLEI, 2009). China has also set targets
for total retrofit areas of 400 million square meters in the northern region and 50 million square meters
in the hot summer/cold winter and hot summer/warm winter climate zones for envelope, heat metering,
and heating network retrofit incentives. Co-benefits of setting retrofit targets include creation of
employment and new business opportunities as demand for retrofitting grows. There can also be
improvements in thermal comfort and social welfare and a reduction in poverty with new or expanded
residential retrofit programs that specifically help low-income households reduce energy expenditures,
such as in California’s plan.

Broad voluntary and negotiated agreements on building targets are exemplified by the U.S. Mayors’
Climate Protection Agreement (MCPA) that was set up in 2005. By 2015, nearly 300 mayors representing
more than 49 million Americans in 44 states and Washington, D.C. have signed the MCPA. The
agreement urges the federal and state governments to meet or exceed the target of reducing
greenhouse gas emissions to 7 percent below 1990 levels by 2012. For the building sector, the MCPA
encourages local governments to purchase only ENERGY STAR efficient equipment and appliances for

Pa zero-net-energy building employs a combination of energy-efficient design features, efficient appliances, clean
distributed generation, and advanced energy management systems to result in no net purchases of energy from
the utility grid (California Public Utilities Commission, 2008).
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city use, and promotes sustainable building practices incorporated in the U.S. Green Building Council’s
Leadership in Energy and Environmental Design (LEED) program or a similar green building program
(ICLEI 2009).

Efficient building technologies, particularly building-integrated renewable technologies, can also be
promoted through technology dissemination targets or goals, such as the California Solar Initiative (CSI),
which set a target of installing 3,000 MW of solar photovoltaic (PV) capacity by 2018 and includes $2.9
billion in economic incentives for building owners and homeowners to install solar PV systems (Go Solar
California 2010). CSl also promotes the use of solar thermal systems and advanced metering in solar
applications. Technology dissemination goals are often used in conjunction with fiscal policies,
incentives, as well as state/city-wide energy-efficiency and emissions-reduction targets.

Implementation Strategy and Challenges

Implementation Activity Description

Develop building energy baseline Implementing agency gathers data, establishes baseline
energy intensity/efficiency levels, and identifies energy-
saving opportunities through energy audit and
benchmarking studies.

Set a target Based on the baseline, agency develops a target for the
program.
Create action plan Agency develops an action plan with specific timelines

for meeting the target. On the basis of cost and energy
savings potential, the agency prioritizes projects.

Implement improvements Efficiency improvements and projects are implemented
to reach target.

Track results Agency establishes an energy measurement and
reporting system to track results and progress toward
the target.

Review, evaluate, and update Agency reviews and evaluates the actual annual energy

savings, performance metrics, and planned targets and
updates action plan and targets as needed.

Some possible challenges to implementing this policy recommendation include: lack of data for setting
an appropriate baseline and target; lack of a roadmap for integrating whole-system efficiency measures
that bundles investment strategies and building types with strategic energy management principles and
practices; lack of building owner motivation and/or resources to improve building energy performance;
complicated, non-standardized measurement and verification of energy savings to help assess progress
toward target; lack of shared knowledge, clear communication, or collaboration among key stakeholders;
lack of localized, relevant financial best practices and tools.

Monitoring Metrics

Some suggested measures for targets are:
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e Kilowatt hour of benchmark electrical energy consumption on a per-square-meter basis
(kWh,/m?)

e Kilowatt hour of benchmark heating energy consumption on a per-square-meter basis (kWh./m?)

e Benchmark energy cost in renminbi per square meter (RMB/m?) for all buildings

e % of target met for a given year

e Total energy savings from meeting target

e Total emissions reduction from meeting target

Case Studies

New building targets, Vancouver, Canada

http://vancouver.ca/home-property-development/green-building-and-renovating.aspx

The City of Vancouver is working to reduce by 33% by 2020 the amount of energy that new homes
consume, with the goal of making all new buildings "carbon neutral" by 2030. At the same time, the city
has set a target of reducing greenhouse gas emissions from existing buildings by 20% compared to 2007
levels. The city is implementing a wide range of green building programs and policies to help reach this
ambitious target, including the Green Homes Program. Under the Green Homes Program, new single-
and two-family homes are required to include a number of sustainable features to save energy, water,
and money while providing a high-quality indoor environment. Houses are also required to be adaptable
to future energy generation technologies as they become available, as well as to power the next
generation of electric cars. The city provides homeowners with CAN$7,000 (52,072 RMB)*® in
government rebates and loans of up to CAN$16,000 (119,022 RMB) at 4.5% fixed interest over 10 years
for completing select home energy upgrades through the Home Energy Loan Program. The Condo
Energy Retrofit Pilot Program helps organize and fund building retrofits with financial incentives of up to
CANS60,000 (446,334 RMB), including CAN$15,000 (111,584 RMB) in lighting upgrades from British
Columbia Hydro, CAN$20,000 (148,778 RMB) for a solar hot water system, CAN$15,000 (111,584 RMB)
for five electric vehicle charging stations, and CAN$10,000 (74,389 RMB) toward engineering design and
installation costs. In addition, the Green Demolition Practices policy encourages careful disassembly of a
building rather than simply demolishing it, to promote the reuse, recycling, and recovery of building
materials.

Climate Action Plan Goals for Building Energy Use, Berkeley, California, USA

http://www.ci.berkeley.ca.us/ContentDisplay.aspx?id=70982

Emissions from energy use in Berkeley’s homes, businesses, and institutions account for approximately
half of total community emissions. The Berkeley Climate Action Plan sets the goal of reducing building
energy use emissions by 35% below 2000 levels by 2020 and 80% by 2050. To achieve this goal, the city's
Green Building Program includes a combination of minimum requirements and resources that
encourage innovative strategies to minimize energy and water consumption, maximize recycling of

20 According to the 2007 exchange rate: 1 CAD = 7.4389 CNY.
http://www.oanda.com/currency/historical-rates/
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construction debris, and create healthy and comfortable indoor environments. For instance, the
government requires all green building projects to reduce storm water pollution, account for potential
ecological impacts on nearby creeks and adjacent property, and comply with California’s Title 24 Energy
Efficiency Standard. In addition, specific requirements apply to large commercial projects and
renovations valued at US$50,000 (315,500 RMB)?* or more, renovations valued at US$100,000 (631,000
RMB) or more, and transfer of property ownership. Achievements under Berkeley’s Climate Action Plan
for Building Energy Use include: (1) total greenhouse gas emissions from building energy use decreased
approximately 1% between 2000 and 2010; (2) total residential energy use decreased 10% from 2000 to
2010; (3) commercial electricity use reduced by 7% from 2000 to 2010 (commercial natural gas use
increased 10%); (4) 790 solar photovoltaic (PV) systems had been installed as of June 2011; and (5) 78
solar thermal hot water systems had been installed as of 2010.

Existing Building Renewal Initiative, Northwest Energy Efficiency Alliance, USA

http://www.betterbricks.com/design-construction/existing-building-renewal-initiative

The existing commercial building stock in the U.S. Northwest consumes 40% of all electricity loads in
that region and offers a significant energy-savings opportunity to improve bottom line and asset values
for building owners and reduce costs for business tenants. Through the Better Bricks program, the
Northwest Energy Efficiency Alliance (NEEA) is developing a regional Existing Building Renewal initiative
to help building owners, managers, and tenants conduct deep, whole-building energy-efficiency retrofits.
The Existing Building Renewal initiative will motivate and guide owners and design and construction
teams to revamp the existing building stock to achieve energy savings of 30% or more, ideally aiming for
2030 Challenge targets of 50% or more. According to a NEEA's evaluation report on nine existing
buildings that underwent deep efficiency projects, seven of the nine saved 50% more energy than the
national average and have an average energy use intensity®” of just 123 kilowatt hours per square meter
per year.

Attributes

e Carbon Savings Potential
Medium
e  First Cost to Government
Low
e Speed of Implementation
1-3 years
o Co-Benefits
Reduced carbon emissions, improved air quality, increased employment opportunities, fuel
savings

2 According to the World Bank’s official exchange rate of 2012: 1 USD = 6.31 RMB.
http://data.worldbank.org/indicator/PA.NUS.FCRF
2 Energy Use Intensity is the total annual energy (gas and electricity) used in a building.
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Tools and Guidance

Brown, K., A. Daly, J. Elliott, C. Higgins, J. Granderson. 2010. Hitting the whole target: setting and
achieving goals for deep efficiency buildings. 2010 ACEEE Summer Study on Energy Efficiency in
Buildings. Available at: http://aceee.