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INTRODUCTION

1.0 Purpose and Scope

The purpose of this report is to assist local jurisdictions in creating policies and programs that reduce the environmental impacts of commercial and residential buildings. This undertaking is collectively referred to as “green building policy,” which encompasses not only standards for new construction, but also approaches to improving existing homes and businesses. While other studies have inventoried green building policy options employed by various jurisdictions
, this report identifies model policies for achieving significant reductions in greenhouse gas (GHG) emissions. 

There are a number of policymaking conditions that are unique to California, including statewide energy code, laws governing the adoption of local building standards, solar rebate programs, and available financing mechanisms. Moreover, the widely used set of residential green building standards, “Build it Green,” is region-specific. In order to offer the most effective guidance on specific policy implementation, therefore, these recommendations are specifically tailored to local governments in the San Francisco Bay Area. With the exception of residential construction standards, however, these recommendations are applicable statewide, and the principles underlying the benefits of these policies are certainly transferable on a national basis.
The urgency of the climate protection challenge underscores the need for immediately deployable policy options. The scope of these recommendations is therefore limited to items that individual localities can implement via ordinance, resolution and/or program development. These policies, for instance, are neutral with respect to propositions requiring significant countywide or regional agreements, such as Community Choice Aggregation. Financing mechanisms requiring voter approval or major commitments of municipal resources have also been excluded. This is by no means intended to discourage communities from developing new revenue streams or reallocating resources to finance green building measures, but instead to offer tools that are not contingent upon these possibilities. 

Lastly, the scope of “green building policy” for purposes of this report does not fully inventory the myriad strategies for improving land use planning and community design, which is a critical component of reducing the GHG impact of the built environment. The “greenness” of a building depends just as much on where it as sited (and the consequent impact on its users’ transportation habits) as on how it is constructed and powered. Shaping land use patterns requires a range of local tools, including general and specific plans, development incentives, etc. Green building standards for new construction help encourage the selection of sustainable sites for specific projects, but they are one among many tools critical to achieving well-designed communities.

1.1 Why Green Building?

“If there’s no action before 2012, that’s too late. What we do in the next two to three years will determine our future. This is the defining moment.” 

Rajendra Pachauri, Chair of the Intergovernmental Panel on Climate Change
A considerable body of research documents the imperative to reduce greenhouse gas emissions in order to avoid the irreversible and catastrophic impacts of climate change.
  While this report will not detail these findings, the model green building policies recommended herein are informed by the magnitude of necessary reductions in GHG emissions as well as the expediency with which these reductions must be achieved, which are illuminated by several benchmarks:  

· California’s AB 32 mandate, to reduce GHG emissions to 1990 levels by the year 2020

· Locally adopted climate protection goals that exceed AB 32, such as that adopted by Sonoma County jurisdictions to reduce GHG emissions to 25% below 1990 levels by the year 2015

· The scientific imperative to avoid increasing the atmospheric concentration of carbon dioxide over 450 parts per million, considered a “tipping point” beyond which temperatures would rise to a dangerous level. Under a “business as usual” scenario, the tipping point will be reached by 2016.
 

Reaching any of these benchmarks requires that drastic reductions in GHG emissions be achieved across sectors. Nationwide, the built environment accounts for 39% of carbon dioxide emissions.
 In many communities, major transformation in transportation habits and land use patterns may be slow to occur, further increasing the need for immediately deployable policy options with the potential to significantly reduce the environmental impacts of the built environment, in a relatively short period of time.

Fortunately, the same green building policies necessary to fight climate change will also cut utility bills, ease the burden on public infrastructure, improve public health and keep people more comfortable and productive in their homes and businesses – all while stimulating local economies and creating new, high-quality employment opportunities.  

1.2 Local Action in the Statewide Context

A challenge inherent to local policymaking – particularly in an arena as rapidly evolving as climate protection – is how to forge proactive solutions without creating conflicts or overlap with initiatives at the state or federal level. Given the high profile of California’s Assembly Bill 32 and related climate change initiatives afoot at the California Air Resources Board (CARB) and California Energy Commission (CEC), uncertainty may arise among local governments about whether limited resources are wisely invested in developing green building policies, if their adoption at the state level seems imminent. 

While such doubt is certainly is understandable, this report finds that local action is critical to meeting the aforementioned benchmarks for reducing GHG emissions. It is therefore important that local governments accurately assess statewide policymaking efforts with an eye towards optimizing the effectiveness of local action, rather seeking to justify inaction. Below is a summary of significant statewide initiatives related to green building and their implementation status at the time of this report’s publication:

AB 32 

Implementation of Assembly Bill 32 (2006) and 2005 Executive Order S-3-05 call for a reduction of GHG emissions to 1990 levels by 2020, and to 80% below 1990 levels by 2050. The California Air Resources Board is charged with the creation of a Scoping Plan to outline the major strategies required to achieve these targets. A Draft Scoping Plan was published on June 26, 2008 for public review, and it is to be revised and adopted by the California Air Resources Board by November 2008. AB 32 requires that the measures in the Scoping Plan be developed and put in place by 2012. One of the strategies included in the Draft Scoping Plan is “Local Actions and Regional Targets,” including local green building policies.
 Absent from the Draft Scoping Plan are proposed mandates for energy efficiency improvements or energy audits when properties are transferred or at other “trigger points” during the life of an existing building.

Title 24

The California Energy Commission has recommended that Title 24, the energy efficiency section of the state building code, be adjusted to require net-zero energy performance in residential buildings by 2020, and in commercial buildings by 2030. In the interim, adoption of local energy efficiency standards that exceed current Title 24 requirements will expedite and improve the transition to the zero-energy mandate. Both the California Energy Commission
 and the Office of the California Attorney General
, moreover, have offered praise or advice for local jurisdictions seeking to adopt energy efficiency or green building standards that exceed statewide code.

AB 811

California Assembly Bill 811, signed on July 21, 2008, is an important piece of enabling legislation that allows local governments to create voluntary assessment districts to provide loans to property owners for projects such as energy efficiency measures, solar photovoltaic panels and solar water heaters. It does not guarantee that a statewide assessment district will be established. 

California “Green Building” Code
The California Building Standards Commission adopted a statewide “Green Building Code” in July 2008. There is a short list of measures that is slated to become mandatory for residential construction in 2010, while the commercial section of the code contains no required measures. While laudable, it is worth noting that the statewide green building code is not as aggressive as minimum requirements to be certified under the Build it Green program.
 The new code also states its intent “that all entities subject to this code view these standards as minimal Green Building Standards and that local government entities retain their discretion to exceed the standards established by this code.”  

Lastly, it should be noted that local policymaking can allow for a better “feedback loop” and ongoing program evaluation than might be afforded by state and federal programs. Local stakeholder groups should be consulted on an ongoing basis, and policies should be structured in such a way that necessary course corrections can be incorporated during the implementation phase (suggested strategies for achieving this are included later in this report.) Local policymaking is particularly well suited to this kind of flexibility.
NEW CONSTRUCTION STANDARDS

2.1 Overview: Why Mandatory standards?

“Green building” simply refers to a collection of strategies that minimize the use of resources such as energy, water, land and materials to build, power and maintain the built environment. While this report is concerned chiefly with the need for green building policies that lower GHG emissions, green building has a number of important co-benefits beyond those directly linked to resource conservation. These include better indoor air quality, an improved visual environment and increased buffering from outside noise, which in turn lower the incidence of respiratory ailments and other illnesses, reduce absenteeism among employees, increase productivity, and make homes and businesses more comfortable and enjoyable to inhabit
.

A local government’s primary objective in creating a green building policy should be to increase the use of local construction strategies that reduce communitywide GHG emissions. The first question that a jurisdiction must ask, therefore, is whether this can better be achieved through mandatory standards or by relying solely on voluntary programs and incentives.  This report finds that mandatory green building standards are better suited as a policy framework for local jurisdictions than solely voluntary programs. Key factors are summarized below.

Mandatory green building standards make the most efficient use of limited municipal resources. 

In order to increase the use of green building practices beyond a “business as usual” scenario, local governments need to either establish green building requirements or create new incentives. There are two types of incentives that can be utilized at the local level: “indirect” incentives such as expedited permitting or technical assistance for projects, or “direct incentives” such as tax credits, fee waivers or grants.  

While approaches such as expedited permitting may work to encourage the use of green building practices during times of robust construction where project loads far outpace staffing capacity, they will not be terribly meaningful during periods of slowdown, or in jurisdictions where approvals are already processed as quickly as possible. Although these indirect incentives may hold value for some larger projects where the approval process takes longer, this will not necessarily be the case for smaller ones. In short, the value of these “indirect” incentives is difficult to control or predict. In some jurisdictions, moreover, the staff work involved in implementing a “fast track” for project approvals may far outweigh the resources required to simply enforce mandatory requirements. 

With regards to direct incentives such as tax credits, fee waivers and grants, this report certainly encourages local governments to – when fiscally responsible – allocate funding towards programs that encourage more sustainable building practices. Needless to say, however, not every jurisdiction will be equipped to fund direct incentives that are sufficient to drive the significant changes necessary in the building industry. Even when funds are available, moreover, there may be cases where staff work is more appropriately invested in establishing more aggressive green building standards and creating the financing mechanisms that allows builders to meet them through a combination of public and private capital, rather than creating a dedicated revenue stream of public monies without assurance of what benefits will be achieved. 

Mandatory green building standards provide for greater certainty in what benefits can reasonably be expected from enacting a certain policy. 

A national survey of municipalities with mandatory green building policies found that generally speaking, policy makers and program officials in these jurisdictions felt strongly that a mandatory policy, rather than incentives, would be most effective at changing building practices.
 It is important to note that the benefit of free market competition is not lost with the adoption of mandatory green building standards: local requirements that exceed statewide building code still allow for market competition to drive builders to achieve higher benchmarks.  

What is critical, however, is that minimum standards be set at a level necessary to reasonably ensure that local and statewide targets for reducing GHG emissions will be achieved. Due to uncertainty about how solely voluntary approaches will influence industry standards, a mandatory program is much better suited to meeting this objective. Mandatory approaches also provide additional benefits to the municipality itself by allowing them to better project reductions in water and energy demand, and consequent implications for public infrastructure. 

Mandatory green building standards are becoming commonplace in California and are increasingly accepted by the building industry. 

In January 2008, the Homebuilders Association of Northern California (HBANC) endorsed the adoption of mandatory green building standards in all 101 cities in the San Francisco Bay Area. According to HBANC President, Joseph Perkins, "HBANC believes that making sustainable green building standards mandatory is not only good for the environment and our planet, but is good for business, good for consumers, good for our growing clean tech economy and is the right thing to do.”
 As of September 2008, moreover, twenty-six jurisdictions in California had adopted mandatory green building standards, and eleven of these were adopted in 2008.

2.1 Selection of Green Building Guidelines
Green building guidelines are simply a mechanism for cataloging the various strategies for minimizing resource consumption in the built environment. Nationally, a number of voluntary green building programs exist, including guidelines created through the building industry, governmental entities, and nonprofits. When these voluntary guidelines are used as the basis for local mandatory standards, of chief importance is that the guidelines used be meaningful, credible and accessible.

For this reason, this report strongly urges that municipalities use Build it Green’s “Green Point Rated” checklist for residential construction and the US Green Building Council’s Leadership in Energy and Environmental Design (“LEED”) for commercial construction. 

Build it Green is a professional non-profit membership organization, and their mission is “to promote healthy, durable, energy- and resource-efficient buildings in California.”
 Their rating system is widely used in the San Francisco Bay Area on both a voluntary and mandatory basis, and the guidelines are created in extensive consultation with public agency and industry representatives. The current version of the guidelines for single family homes is the “2007 New Home Construction Green Building Guidelines,” and Build it Green will be publishing an updated version of these guidelines in 2009.  There is also a set of “2008 Multifamily Green Building Guidelines” that jurisdictions can use for multifamily residential construction. 

The US Green Building Council is also a nonprofit organization and is responsible for the administration and creation of LEED, a nationally recognized third-party certification system for green building. The standards are created through a consensus-based process including over seven volunteer committees, the membership of which represent a diverse range of stakeholder groups. The current version for new construction and major remodels and additions is LEED v2.2 New Construction, and the US Green Building Council will be releasing an updated set of guidelines, LEED v3.0 New Construction, in 2009. These guidelines are specifically geared towards commercial and municipal buildings rather than residential construction. 

2.2 Setting Required Point Levels

Both Build it Green and LEED utilize checklists that allow developers to obtain a specified number of points out of a large pool of possible strategies, rather than being solely prescriptive in dictating what building practices should be employed. Local jurisdictions must therefore decide what how many points projects should be required achieve in order to comply with local green building standards. 

2.2.1 Criteria

In recommending point levels for residential and commercial construction, two criteria have been applied.

The first criterion is whether the point levels achieve meaningful reductions in building sector GHG emissions. Given the magnitude and urgency of the climate protection challenge, model green building policies must lead to reasonably assured and immediate improvements in local construction practices.

Given this objective, it is also critical that standards be achievable. If standards are set too high for a given building product to attain, a builder faces two choices: build anyway and seek to evade compliance with mandatory standards, or refrain from building the given product. The former can be avoided to a large extent with meaningful enforcement and verification procedures, which are addressed later in this section. 

The latter possibility – that green building standards will deter certain building products from being built at all – is a critical issue, and motivates the second criterion used to create these recommendations: will standards positively or negatively affect builders’ capacity to create products with environmental benefits? This criterion encourages local jurisdictions to take a broader approach to climate protection: if green building standards impair a community’s ability to provide affordable housing near transit or encourage mixed-use development, for instance, such policies may have the “hydraulic” effect of decreasing building sector GHG emissions at the expense of increased emissions from the transportation sector. Clearly, this is a consequence to be avoided.

To the extent, however, that green building standards have the net effect of discouraging building products that are unsustainable both with respect to both the built environment and their impact on transportation patterns, this report submits that this is actually a desirable effect of green building policy, rather than one to be avoided. 

Lastly, it is important to note that the model policies recommended combine a “performance-based” with a “prescriptive” approach. In order to attain voluntary certification with the Build it Green and LEED programs, projects must meet certain “prerequisites” in addition to achieving a minimum number of points in specified categories. With minor exceptions, the recommended policies translate these prerequisites and category minimums for voluntary Build it Green and LEED certification as local requirements for compliance with mandatory green building standards. 

2.2.2 Residential Construction Standards

The 2007 Build it Green guidelines for both single family and multifamily homes require that projects achieve 50 out of 300+ possible points to achieve certification as  “GreenPoint Rated.” Based on the first criterion of needing to achieve signficiant reductions in GHG emissions, this report recommends the following:

	Single Family Dwellings (2007 New Home Construction Guidelines)

	Project density (dwelling units/acre)
	Required point level 

	1-6 du/acre
	90

	7-12 du/acre
	100

	> 12 du/acre
	110

	Multifamily Dwellings (2008 Multifamily Green Building Guidelines)

	All densities
	80


In order to ensure that land use considerations are sufficiently incorporated into green building standards, the recommended policy is to adopt a “tiered” approach such that less dense development is required to offset its less efficient use of land through attaining higher green building point levels. Under the multifamily guidelines, projects are eligible to receive a signficiant number of points for increasingly higher densities, and therefore no tiered approach is necessary for multifamily housing.
With regards to the feasibility of these standards, the point levels are consistent with green building requirements for the City of Rohnert Park, whose staff reported no adverse impact based on the green building requirements they adopted. Furthermore, local jurisdictions with required Green Point levels below these recommendations have reported no negative consequences from the thresholds they established, and at least one jurisdiction has reported a widespread community desire to see their standards increased. A number of affordable housing projects in the San Francisco Bay Area have achieved over 110 GreenPoints
, indicating that these environmental standards can be met without significantly adding to the cost of construction. 

Lastly, it is recommended that jurisdictions establish an additional category minimum in the area of “Community Design and Planning,” where Build it Green has not established a minimum number of points that must be achieved. This category includes items such as home clustering, proximity to transit and services, use of universal design principles, and other sustainable land use practices. Jurisdictions should require projects to attain at least four out of the twenty possible “Community Design and Planning” points in order to ensure that green building standards take into account the significant environmental benefits of smart growth planning.

2.2.3 Commercial Construction Standards

The LEED program requires a minimum of 26 out of a total 69 points to achieve LEED certification. In its function as a voluntary program, LEED also has additional recognition levels that can be obtained beyond basic certification: “Silver” (minimum 33 Points), “Gold” (minimum 39 Points), and Platinum (minimum 52 Points). 

Based on the need to achieve signficiant reductions in GHG emissions, this report recommends that commercial construction be required to achieve the following point levels:

	Project size
	Point level and compliance

	< 10,000 square feet
	Exempt

	10,000 to 20,000 square feet
	26 LEED Points, Locally-verified

	20,000 to 50,000 square feet
	33 LEED Points, Locally-verified

	> 50,000 square feet
	33 LEED Points, Certified


Depending on the type of project, there are three LEED systems that may be appropriate for applicants to use: LEED New Construction v2.2, LEED Core & Shell v2.0, or LEED Commercial Interiors v2.0. Because the environmental impact of a project will depend more on its size than the type of construction, and for ease of implementation, this report recommends setting uniform standards for point levels for new buildings and tenant improvements, allowing the municipality to select the appropriate set of standards for each individual project. 

This report further recommends that all prerequisites for LEED certification also be required for compliance with the mandatory green building standards, with the exception of Fundamental Commissioning of Building Energy Systems. While this item is cost-effective over time, it continues to be challenging for some smaller projects. 

2.3  Enforcement and Verification

Too often local jurisdictions have made enforcement a secondary rather than a primary issue, and work invested in crafting green building policies for new construction is for naught without this critical component. While there are certainly other resource-intensive enforcement mechanisms that can be employed, the recommendations below are tailored to local jurisdictions seeking to meaningfully enforce green building standards while minimizing the impact on required staffing levels, avoiding unduly burdensome submittal requirements for builders, and generally creating a well-functioning process that serves both the public agency and the building industry. 

Residential 

One of the advantages of using Build it Green’s “Green Point Rated” system is the existence of “Green Point Raters” throughout the San Francisco Bay Area who are qualified to independently verify that Build it Green’s requirements have been met. This also means that any project complying with a local mandatory green building ordinance will also have the benefit of third-party certification with Build it Green. Implementation of residential green building standards using the Green Point Rated system is therefore quite straightforward, and requires little administrative burden on the part of municipalities in order to render standards effective. 

Green Point Raters are registered with Build it Green, and are listed in a directory through Build it Green’s website. One approach to enforcement, therefore, is simply to require that a project applicant retain a Green Point Rater of their choice and present documentation to the city after they have achieved certification. The downside to this approach, however, is that it may bring outside inspectors onto a project site with little knowledge of jurisdiction-specific ordinances and local building code. 

In order to maintain greater quality control over building inspections and provide the optimal experience for project applicants, most municipalities prefer to either certify one or more of their existing building inspectors as Green Point Raters, or retain consultants who are both Green Point Rated and educated in the jurisdiction’s particular policies and procedures. Jurisdictions should choose one of these options based on their staffing levels, resources and structure. 

Commercial

The question of how to enforce LEED standards is somewhat more complex than Build it Green guidelines. The US Green Building Council itself serves as the central certifying agency for LEED, and, unlike Build it Green, does not accredit LEED “raters” who are qualified to inspect a project and verify its compliance with LEED guidelines at a low cost to an applicant. The US Green Building Council does train LEED Accredited Professionals, or LEED-AP’s, who must pass a test demonstrating understanding of LEED requirements, and are uniquely qualified to advise a project applicant in how to attain LEED certification. Unlike a Green Point Rater, however, a LEED-AP does not have the authority to inspect and certify a completed project.

From the standpoint of municipal resources, the most efficient means of ensuring compliance is simply to require that all projects be LEED certified. Unfortunately, LEED certification can still be costly and time-consuming, particularly for smaller projects where the value is more limited and the effort spent on paperwork may be more wisely invested in actual green building measures. Yet requiring certification is far more cost-effective for a municipality than having staff try to take on the verification work of the US Green Building Council. Requiring LEED certification is also much more credible than merely having a project applicant complete the LEED Points checklist and get it signed off by a LEED-AP, as some jurisdictions have opted to do.

The model policy, therefore, requires LEED certification for projects over a certain size threshold, and establishes a relatively low-resources mechanism for the jurisdiction to verify compliance for smaller projects.  For projects that are less than 50,000 square feet, a jurisdiction should have a LEED-AP on their building inspection team who can serve as a “green building compliance official” and verify that the LEED points claimed by a project applicant have in fact been achieved. Either the architect or engineer of record for a project should retain documentation that is substantially the same as would be required for LEED certification. Rather than being required to submit a package of documents to the US Green Building Council, however, they would simply be required to furnish these documents upon the request of the jurisdiction’s green building compliance official. 

It is highly recommended that the jurisdiction develop a list of documents or inspection tasks that are to be undertaken for each particular LEED point that a project applicant may claim.     

2.4 Updates to Standards

Given pending updates to LEED for New Construction, Build it Green standards, and California’s energy code, Title 24, updates to localities’ green building standards are likely to be necessary to ensure that policies remain current and continue to have a positive impact on industry practices. Moreover, there may be implementation details that need to be altered depending on fluctuations in municipal resources or staffing levels. 

An effective process for ongoing feedback and adjustments will increase the comfort level that the building industry, municipal staff and the public alike have with green building standards. It is therefore highly recommended that jurisdictions adopt the overall framework of their green building program via ordinance, including the findings that local jurisdictions are required by state law to make when establishing local building standards. Key details, however, should be imbedded in a separate resolution so that they can be more easily changed over time. These include: 

· Required point levels 

· Which versions of LEED and Build it Green should be used

· How compliance is verified 

· What documentation is required for commercial construction standards

2.5 Impact on GHG Emissions 
Strong green building standards for new construction will help promote development that is energy and water efficient, avoids non-renewable construction materials, provides for good indoor air quality and utilizes common-sense principles in site selection and building orientation. 

Quite simply, green building standards minimize the amount of fossil fuel involved in a building’s construction and operation. 

The reductions in GHG emissions that can be most accurately quantified are those derived from increased on-site energy efficiency in residential and commercial construction. The recommended green building standards for new construction will significantly increase energy efficiency in new residential and commercial buildings, and the resulting reductions in GHG emissions are outlined below. Because projected build-out of residential and commercial development will be different in each jurisdiction, this report offers projected metric tons of carbon dioxide reduced per each 1,000 new single family homes, 1,000 new multifamily units, and 100,000 square feet of new retail space. This way each community can estimate their likely GHG emissions reductions based upon how much new construction is anticipated to occur.

Projected reductions GHG emissions based on energy efficiency resulting from recommended green building standards

	
	Per 1,000 single family homes
	Per 1,000 multifamily units
	Per 100,000 sf small retail projects (<30,000 sf)
	Per 100,000 sf large retail projects (>30,000 sf)

	Point level required by Recommended Policy
	100 Green Points
	80 Green Points
	26 LEED
	33 LEED

	Assumed performance above Title 24
	24.5%
	21%
	24.5%
	28%

	Annual reduction in GHG emissions (metric tons CO2)
	1184.2 
	1015.1
	118.7
	135.7


It should be emphasized that the analysis presented in this report models only the effects of recommended green building standards on GHG emissions associated with increased on-site energy efficiency. Additional reductions in GHG emissions will also be achieved through passive solar design, on-site renewable energy generation, water efficiency/conservation, building material reuse, greater access to mass transit, and renewable and sustainably harvested building materials.

EXISTING BUILDINGS

3.0 Overview: Why It is Not Enough to Stop Digging

While green building standards for new construction are critical to ensuring that building sector GHG emissions do not rise beyond present levels, achieving the reductions necessary will require local policies that result in widespread retrofits of existing commercial and residential buildings. In the city of Santa Rosa, for instance, an inventory of building-related GHG emissions from the period 2007-2020 illustrated that even if not one metric ton of carbon dioxide was brought online as a result of new construction, this would accomplish less than one-fourth of the requisite reductions in building sector emissions. Put differently, existing structures in Santa Rosa will account for 87% of building-related GHG emissions during that time period under a “business as usual” scenario. 

While the share of GHG emissions attributed to existing structures varies depending on the age of a community’s building stock and how much developable land they have remaining, substantial energy inefficiencies in the built environment are simply commonplace. The average California home, in fact, wastes 40% of the energy it uses.
  In spite of this glaring problem, local policy initiatives that act aggressively to achieve major energy efficiency retrofits are not widespread or even universally understood among local California jurisdictions. This report therefore urges local governments to act rapidly to implement the policy recommendations outlined herein, in hopes that  “early adopters” will increase community support for these policies and spur further action. 

3.1 Residential Energy Audits and Disclosure Requirements

One of the factors driving wasteful energy consumption is a lack of knowledge on the part of homeowners about how energy inefficient their property actually is – and even more importantly, how to improve its energy performance. An energy audit helps address this problem by providing a building-specific report that identifies how best to increase that structure’s energy efficiency. These audits can range from a visual-only, low-cost or “do it yourself” inspection to a more comprehensive process in which a number of tests are performed to identify problem areas that may not otherwise be apparent. 

We strongly recommend that jurisdictions require that comprehensive energy audits be performed on a residential property when it changes ownership, just as a pest report might be generated. This policy achieves two critical functions: first, it encourages homebuyers to undertake the most effective measures to increase building performance, as the audit will identify. Secondly, by requiring that an energy audit be performed when a property changes hands, it elevates energy performance (and consequently, GHG emissions) as a more important variable in real estate transactions and a viable factor in the appraisal process. 

Important considerations for developing a local program of mandatory energy audits are outlined below.

Energy audits required should be comprehensive, so as to encourage homebuyers to implement the most environmentally beneficial and cost-effective retrofit possible – beyond what may be required by local energy efficiency requirements. 

For this reason, we recommend that local jurisdictions adopt the State of California’s Home Energy Rating System (HERS) – Phase II as the universal framework for these mandatory audits. The HERS system is governed by the California Energy commission, and has historically been used to verify compliance with state energy code in new structures. More recently, however, the State of California has undertaken an update to create “Phase II” of the HERS program, which is required by law to fulfill the following objectives
:

· Guide the production of consistent, accurate, and uniform ratings based on a single statewide rating scale

· Ensure that any audit or rating include reasonable estimates of potential utility bill savings and reliable recommendations on cost-effective measures to improve energy efficiency

· Establish labeling procedures that will meet the needs of home buyers, homeowners, renters, the real estate industry, and mortgage lenders with an interest in home energy ratings

· Propose a technique for determining energy efficiency measure cost-effectiveness

· Propose a technique to develop recommendations for energy efficiency improvements, including cross checking against utility bills
The updated HERS report will not only contain information on anticipated energy use and recommended improvement measures, but will also present the home’s annual CO2 emissions and give it a score on a scale of 0 to 150, based on total daily value (TDV) energy use compared to that of a standard “reference home.” A rating of 0 will be a zero-energy home, and “100” will be minimally compliant with California’s 2008 Title 24 energy code. 

The California Energy Commission is charged with approving and overseeing a quality assurance program for HERS providers. HERS raters must meet these providers’ rigorous qualification requirements, and they are required to remain “independent entities” with no financial interest vis-à-vis the contractors who perform energy efficiency improvements to a home or the builder or contractor who constructed a new home. 

The updated HERS program is expected to be adopted by the California Energy Commission by the end of 2008, and it is therefore recommended that jurisdictions act quickly to lay in place a framework for mandatory audits than can utilize this excellent tool. 

Mandatory HERS reports will also be a tremendous asset to homebuyers interested in obtaining either an Energy Efficiency Mortgage (EEM) or Energy Improvement Mortgage (EIM). For a home that is new or already energy-efficient, a HERS rating reflecting this fact allows homebuyers to qualify for a mortgage product which treats the substantial energy savings resulting from the home’s energy efficiency as additional income.  For older and less-efficient homes, an Energy Improvement Mortgage uses the HERS report to establish a post-retrofit appraisal of the home to establish the value of proposed energy efficiency improvements. 

The results of energy audits should be disclosed on Multiple Listing Services (MLS). 

While there are a number of exciting green education initiatives afoot within the real estate community to better educate prospective homebuyers about the importance of energy performance, requiring a home’s HERS rating on MLS will greatly increase the access consumers have to this information. This is particularly important for reaching those who may not have been otherwise attuned to energy performance issues, and would not think to request information on a property’s energy expenditure or HERS rating from a seller.

Having this information on MLS will also allow for important studies about how much more people will pay for a “green home.” Northwest Multiple Listing Service has included information on a home’s green design features and whether it is third-party verified, which has allowed realtors to undertake an innovative study illustrating that green-certified homes sell more quickly and for a higher value than non-certified homes.
 Local jurisdictions should aggressively outreach to the local real estate community to ask that they include HERS ratings and use it as a search term on their local MLS. 

As an interim step while a mandatory program for HERS rating is being developed, local governments should ask their realtor communities to include the previous year’s energy expenditure in therms and kilowatt hours on MLS. 

Standard HERS reports should be coupled with jurisdiction-specific information as appropriate on local incentives or programs for which a property owner may be eligible.

A small amount of effort on the part of local jurisdictions in creating materials that can be included as a supplement to HERS reports will help ensure that residents not only have information on the most cost-effective measures to undertake, but also how to finance them. This is particularly important since recommended items may in some cases include higher ticket measures such as on-site energy generation or solar water heaters. While these items will save the property owner money in the long run, it is important that people understand the financing mechanisms available to help overcome the potential barrier of upfront costs. 

Energy audits should be aggressively marketed as a productive voluntary undertaking. 

The number of retrofits necessary to even come close to local and statewide benchmarks for reducing GHG emissions will far outpace the number of properties that change hands during the critical time period. While the “point of sale” is a critical trigger for requiring energy audits, they also must be utilized in between real estate transactions. 

It should be noted that the prospect of a mandatory energy audit and disclosure at the point of sale will have the effect of encouraging some homeowners to voluntarily complete an energy audit and undertake recommended measures well in advance of selling their property. This allows them not only to reap the benefits of the energy savings, but may also provide for a higher resale value than if they had put the house on the market prior to undertaking the retrofit. 

For property owners who have no intention to sell their home in the immediate future, however, aggressive public education and marketing will be critical to achieve widespread use of energy audits and retrofits. A model program for coupling public and private capital to accomplish this task is the Cambridge Energy Alliance (CEA), a city-supported nonprofit which seeks to achieve retrofits in 50% of buildings in Cambridge, Massachusetts. The CEA is unique in that it serves as a “one-stop shop” for public education, project management, flexible financial assistance, and auditing. We strongly recommend that jurisdictions coordinate to identify local entities who can – at the very least – serve as a clearinghouse of information and direction for residents.
3.2 Residential and Commercial Energy Conservation Ordinances 

Residential Energy Conservation Ordinances (RECO’s) and Commercial Energy Conservation Ordinances (CECO’s) are programs to help achieve specified energy and water efficiency improvements in the existing building stock. 

In California, RECO’s and CECO’s are in place in Berkeley, Davis, San Francisco, and Sacramento, and other jurisdictions have been considering them throughout 2008. A February 2008 ICLIE report submitted to Menlo Park as a part of their GHG inventory analysis recommended a “time-of-sale energy efficiency improvement policy,” the details of which are similar to the City of Berkeley’s RECO and CECO. Moreover, consultants from the Area of Bay Area Government’s Energy Watch program presented to the Sebastopol City Council in July 2008 on recommended implementation guidelines for a RECO, with likely consideration of a CECO in the future.  

This is one of the few policy mechanisms available with which to ensure that some minimum level of energy efficiency improvements in the existing building stock will be achieved within a given time period. Beyond the benefits of increased energy improvement retrofits, RECO programs are critical to establishing a track record of sales for energy efficient homes. One of the difficulties for appraisers is that due to a lack of homes sales data with any sort of energy efficiency variables, it is extremely difficult to evaluate how “green” features should be appraised. Reversing this trend would provide greater incentive to potential sellers to invest in energy efficiency improvements to their properties. 

This report recommends that jurisdictions establish a RECO and CECO program with the following parameters.

Residential Energy Conservation Ordinance
I. Required Improvements

a. Unlike existing RECO programs in other jurisdictions, a model policy will utilize performance-based rather than prescriptive requirements. This means that rather than prescribing a list of specified measures, RECO requirements will be based on a metric such as the building’s annual CO2 emissions or HERS rating.

b. The RECO program will be developed in accordance with the State of California’s updated Home Energy Rating System (HERS) Phase II guidelines, as this will be the framework used for the mandatory audit program. 

II. Cost caps

a. Until such time that local financing mechanisms are in place to help sellers finance the required energy efficiency improvements through a Sustainable Energy Financing District or Pay As You Save program, the RECO will cap required expenditures at .5% of a home’s final sale price. 

b. Once one of the aforementioned financing mechanisms is in place to allow sellers to finance energy efficiency improvements, the cap on required expenditures will be increased to 1.5%. 

c. In complying with the RECO, sellers or homebuyers should be encouraged to utilize a sensible “loading order” for recommended measures. This is also know as a “blended payback” approach, whereby measures are sequenced and combined such that the collective savings accrued from the total retrofit is maximized. 

III. Compliance

a. RECO compliance will be the responsibility of the seller, but can be transferred to the buyer by submitting a form to the jurisdiction signed by both the buyer and seller

b. Documentation of RECO compliance will be filed with the jurisdiction’s Chief Building Official or an equivalent appropriate staff person

IV. Applicability

a. When a residential building is sold or ownership is transferred

b. During a major remodel with a project value of $50,000 or more

c. An initiation of energy and/or water utility service

d. An electric metering change, such as the removal of one or more residential units from a master meter and their transfer to separate meters for each unit

V. Exemptions

a. Residential building for which proof of compliance has been previously recorded with the jurisdiction within the past five years

b. Mobile homes

c. Transfers of title that result from an operation of law rather than by purchase

d. Buildings constructed under a local green building ordinance that meets or exceeds the standards laid out in this report
Commercial Energy Conservation Ordinance

I. Required Improvements

a. The CECO shall utilize a prescriptive approach with a list of required measures until such time that a performance-based rating program equivalent to HERS II is developed for commercial buildings. In order to make the policy most effective, sellers and buyers should be encouraged to utilize a sensible “loading order” for CECO measures. Business energy audits provided by PG&E and some municipal utilities can help commercial property owners evaluate how this can best be achieved. 

b. Required Measures (See Appendix B: Commercial Energy Conservation Ordinance Measures)
II. Cost caps

a. Until such time that local financing mechanisms are in place to help sellers finance the required energy efficiency improvements through a Sustainable Energy Financing District or Pay As You Save program, the CECO will cap required expenditures at .5% of a home’s sale price. 

b. Once a Sustainable Energy Financing District is in place to allow sellers to finance energy efficiency improvements, the cap on required expenditures will be increased to 1.5%.

III. Compliance

a. CECO compliance will be the responsibility of the seller, but can be transferred to the buyer by submitting a form to the jurisdiction signed by both the buyer and seller

b. Documentation of CECO compliance will be filed with the jurisdiction’s Chief Building Official or an equivalent appropriate staff person

IV. Applicability

a. When a commercial building is sold or ownership is transferred

b. During a major remodel with a project value of $50,000 or more

c. Additions which increase the conditioned space of a commercial property by more than 10% 

d. An initiation of energy and/or water utility service

V. Exemptions

a. Commercial building for which proof of compliance has been previously recorded with the jurisdiction within the past five years
b. Buildings constructed under a local green building ordinance that meets or exceeds the standards laid out in this report 

c. Newly constructed buildings that have not been occupied

d. If a property is a complete gut rehab of the entire building

e. If the sales price is less than 25% of current assessed valuation or if the historic energy use is less than 50kBtu/sf or less than $2,000 annually
3.3 Local Financing Mechanisms

A critical part of overcoming barriers to widespread deployment of energy efficiency retrofits and installation of on-site renewables is the upfront cost. It is critical to bear in mind that most obstacles to green building are not actually net cost problems, but financing problems. There are two innovative mechanisms that can be employed at the local level to help property owners overcome the financing barriers to greening their building. Jurisdictions should explore establishing such programs, partnering with other local governments or agencies as appropriate. 
3.3.1 Sustainable Energy Financing Districts

A Sustainable Energy Financing District is an opt-in assessment district to help property owners fund a range of energy efficiency measures and renewable energy projects on existing residential and commercial properties. This emerging tool is now available to every Californian city, thanks to recently passed legislation, AB 811. 

Under this program, a property owner would first have an energy audit to determine the most cost-effective ways to decrease the building’s energy demand. The property owner could then choose from a list of qualified installers to make these improvements, and the City would pay for the upfront costs through secure bonds and loans. The business or homeowner would pay for the improvements over a 20-year period, with payments appearing as an assessment on property tax bills, which would include a low interest rate and a small fee to cover the City’s administrative costs. Only those who participate in the program would pay. 

Under this model, anyone who can pay monthly utility bills can afford to take advantage of the Sustainable Energy Financing District. This is because the payback period is long enough so that monthly savings on electricity and natural gas offset the additional tax assessment. Moreover, the City can access lower interest rates than what would be commercially available to individuals through a traditional line of equity or mortgage refinancing. 

If a property owner sells before sustainability improvements to the building have been paid back, the additional assessment is transferred to the buyer – as are the financial benefits of lower utility payments. This ensures that costs and benefits are evenly distributed when a building changes hands. 

This report recommends that local governments move as quickly as possible to utilize this important tool.  Depending on the size of the jurisdiction, it may make sense for local governments to coordinate and form a countywide district where appropriate to reduce administrative costs. 

3.3.2 “Pay As You Save” (PAYS)

The PAYS system is another tool designed to remove the upfront cost barriers to green retrofitting. Unlike a Sustainable Energy Financing District, this mechanism is more appropriately suited for lower-ticket energy and water efficiency measures. It is essentially a revolving loan fund administered by a utility, which could be PG&E, a municipal utility, or a Community Choice Aggregation (CCA). The fund is used to provide builders and building occupants with qualified energy and water efficiency improvements, and is continually replenished by payments made from the resulting energy savings. 

The PAYS approach is attractive because it guarantees that utility bills will remain the same or decrease as a result of program participation, and that a ratepayer will only pay for the improvement while he or she remains at that property. Local jurisdictions with municipal utilities should explore implementing a PAYS program to fund energy and water efficiency improvements.  

3.4 Reductions in GHG Emissions and Co-benefits

The exact level of communitywide reductions in GHG emissions from adoption of these existing building policy recommendations will vary among different jurisdictions according to percentage of buildings were built prior to the adoption of state energy code, how prevalent solar technology is, what level of local incentives exist for energy and water efficiency, the size of the jurisdiction, and the public’s support for climate protection and energy conservation initiatives. 

Regardless of local circumstances, however, every jurisdiction can be sure that the recommended policies, if implemented effectively, will yield signficiant reductions in GHG emissions. 

Specifically:

· A comprehensive residential energy efficiency retrofit will reduce annual CO2 emissions by an average of 3 to 4.5 metric tons of per residence

· Compliance with CECO measures yields an average reduction in energy usage of 10-15% per commercial building. Every 30,000 square feet of commercial space that undergoes CECO measures, therefore, will reduce annual CO2 emissions by an average of 14.4 to 21.7 metric tons 


· For each household who offsets 50% of their electricity and natural gas use with solar PV and solar water heating, annual CO2 emissions are reduced by an average of 2.4 metric tons

Jurisdictions can extrapolate from these numbers what their reductions in communitywide CO2 emissions will be based on the rate of turnover and major remodels for residential and commercial property. Further reductions in GHG emissions will result from residents and businesses who voluntarily undertake energy audits and install energy efficiency measures, solar photovoltaic systems and solar water heating systems. 

4.0 Summary 

In summary, this report recommends that local governments adopt the following policies to help achieve the necessary reductions in building sector GHG emissions:

1) Establish minimum green building standards for residential and commercial construction:

	Single family homes,

1-6 du/acre
	Single family homes,

7-12 du/acre
	Single family homes,

> 12 du/acre
	Multifamily housing
	Commercial, 10,000 to 20,000 sf
	Commercial, 20,000 to 50,000 sf
	Commercial > 50,000 sf

	110 GPR
	100 GPR
	90 GPR
	80 GPR
	26 LEED
	33 LEED
	33 LEED Certified


2) Establish a program for mandatory residential energy audits when a home transfers ownership, using the updated State of California Home Energy Rating System (HERS) 

3) Establish a performance-based Residential Energy Conservation Ordinance (RECO) using the HERS II framework

4) Establish a prescriptive Commercial Energy Conservation Ordinance (CECO), and consider updating this policy to a performance-based approach as performance-based rating systems for commercial buildings are made available

5) Establish a Sustainable Energy Financing District to fund solar photovoltaic systems, solar water heaters, and energy efficiency improvements measures

6) Establish a Pay As You Save program to help ratepayers fund energy and water efficiency measures through their utility bills

7) Engage in aggressive outreach to maximize voluntary use of energy audits, energy efficiency retrofits, and installation of solar photovoltaic (PV) systems and solar water heaters

Appendix A: Assumptions Used for New Construction GHG Impact Analysis

Average Residential Energy Usage per PG&E Customer/Household
Electricity: 540 kWh/month

Natural Gas: 45 therm/month

Source: PG&E http://www.pge.com/about/environment/calculator/assumptions.html

Average Retail Energy Usage per Square Foot per Year* 

Retail Electric Use: 12.82 kWh/sqft-yr

Retail Gas Use
: 0.29 therm/sqft-yr

Source: Itron, California Commercial End-Use Survey, March 2006: http://www.energy.ca.gov/ceus/index.html



*Retail rather than commercial office has been used to offer the more conservative estimate on potential energy savings from green building standards

Conversion

1 metric ton CO2 = 2204.6 lbs CO2


Automobile Greenhouse Gas Emissions




5.3 Metric tons CO2 = 1 car-year



This number is based on the assumption that gasoline contains 25lbs of CO2 equivalent per gallon and that average fuel economy is 25 mpg

Emission Factors 



Emission factor (Electricity): 0.524 lbs CO2e/kWh

Emission Factor (Natural gas): 13.446 lbs CO2e/therm

Source: PG&E http://www.pge.com/about_us/environment/calculator/assumptions.html

Appendix B: Commercial Energy Conservation Ordinance Measures

HVAC Measures

1. Repair/Replace Thermostats if Needed

2. Timeclock Controls – ensure these are set to the proper operating hours of the building

3. Outside Air Economizer Cycle – install and set points to use outside air

4. Repair of Air Ducts – seal all seams with mastic or furnace cement

5. Repair and Adjustment of Dampers – ensure that air flow is even throughout the building

6. Insulate Supply Air Ducts and Plenums – minimum of R-3 insulation

7. Insulate Pipes to Title 24 standards

8. Clean and Tune Furnaces – clean burner units; also replace filters on regular schedule

9. Clean and Tune Boilers – clean burner units

10. Reset Boiler Controls –Use Reset controls to turn off boilers when outside air temp exceed present temperature.

11. Repair Hot Water and Steam Leaks

12. Clean and Tune Chiller Systems

13. Repair Chilled Water Leaks

14. Reset Controls for Chillers – Use Reset controls to turn off boilers when outside air temp exceed present temperature.

Hot Water Measures

15. Reduce Hot Water to 110F

16. Insulate Water Heater Tank and Pipes

17. Water Heater PTR Valve

18. Water Heater Earthquake Secured

19. Timeclock for Recirculating Pump

20. Low Volume Shower Heads – maximum 2.5 gallons/minute

21. Repair Leaks in Water Pipes

22. Install Low-Flow Toilets – maximum 1.6 gallsons

Lighting Measures

23. Reduce Interior Lighting Load

24. Reduce Exterior Lighting Load

25. Exterior Lighting Controls

Refrigeration Equipment Measures

26. Clean and Tune Refrigeration Equipment

27. Thermal Doors and Curtains

Motor-Driven Equipment Measures

28. Repair Air/Water line leaks

Swimming Pool/Spa Measures

29. Swimming Pool/Spa Covers

30. Timeclock Controls for Recirculation Pump

31. Clean and Tune Heaters

Building Envelope Measures

32. Ceiling Insulation
- minimum of R-19 insulation
End Notes





� Inventories of green building policies can be found in the Environmental Law Institute’s Municipal Green Building Policies” report, available at http://www.elistore.org/reports_detail.asp?ID=11295 and in a brief entitled “Green Building Ordinances in California” published by the Office of the California Attorney General, available at http://ag.ca.gov/globalwarming/pdf/green_building.pdf.


� Useful resources include: The Intergovernmental Panel on Climate Change (IPCC), Fourth Assessment Report, Working Group I: The Physical Science Basis of Climate Change, Frequently Asked Questions at http://ipcc-wg1.ucar.edu/wg1/Report/AR4WG1_Print_FAQs.pdf; California Air Resources Board, Backgrounder / The Greenhouse Effect and California at http://www.arb.ca.gov/cc/factsheets/ccbackground.pdf; NASA, Goddard Space Flight Center, Global Warming and Climate Change Policy Websites at http://globalchange.nasa.gov/Resources/pointers/glob_warm.html


� "Earth's Climate Approaches Dangerous Tipping Point". Environmental News Service (June 1, 2007). http://www.ens-newswire.com/ens/jun2007/2007-06-01-01.asp


� Source: Green Building Facts, U.S. Green Building Council. http://www.usgbc.org/ShowFile.aspx?DocumentID=3340


� One of the items under “Local Actions and Regional Targets” of the draft AB 32 Scoping Plan reads: “Community Energy. Local governments can directly influence the energy used by their buildings, equipment, and infrastructure. In addition, many cities and counties can influence the carbon content of energy provided to their community through municipal utility operations, as well as the amount of energy used by the community businesses and residents through building codes, conservation programs and other mechanisms.” pp. 47-48. June 26, 2008. http://www.arb.ca.gov/cc/scopingplan/document/draftscopingplan.pdf


� From the California Energy Commission’s website: “The California Energy Commission commends the following local agencies that have adopted energy ordinances requiring more stringent energy requirements than those set by California's 2005 Building Energy Efficiency Standards Title 24, Part 6.” http://www.energy.ca.gov/title24/2005standards/ordinances_exceeding_2005_building_standards.html


� A 9/5/08 report, “Local Green Building Ordinances” published by the Office of California Attorney General Jerry Brown, notes that “there are a variety of approaches, methods, and measures to ensure that a city’s development occurs in the most sustainable way possible. Required ratings, prescriptive measures, performance standards, powerful enforcement, and a variety of incentives can all work together to promote the effective and efficient shift to environmentally sensitive building. The most comprehensive programs combine all of these elements to establish minimum standards while encouraging innovation and voluntary commitment to green practices.” The report also includes resources for cities wishing to develop their own green building ordinances. pp. 8-9. 5 September 2008. http://ag.ca.gov/globalwarming/pdf/green_building.pdf


� Source: http://www.builditgreen.org/CAGreenBuidingCode


� Kats, Gregory H. Green Building Costs and Financial Benefits. Massachusetts Technology Collaborative,  2003. 


� “Municipal Green Building Policies: Strategies for Transforming Building Practices in the Private Sector.” Environmental Law Institute, April 2008.


� Home Builders Association of Northern California Announces Support for Mandatory Green Building Standards in All Bay Area Communities. Home Builders Association of Northern California. 14 January 2008. http://www.businesswire.com/portal/site/google/index.jsp?ndmViewId=news_view&newsId=20080114006096&newsLang=en


� “Local Green Building Ordinances.” Office of California Attorney General Jerry Brown. pp.1-2. 


5 September 2008. http://ag.ca.gov/globalwarming/pdf/green_building.pdf


� “2007 Edition New Home Construction Green Building Guidelines.” City of Santa Rosa. March 2007.


� Hart Marin’s Novato project, Virginia Grove, scored 138 points on the 2007 Build it Green guidelines, and a Petaluma Ecumenical Properties (PEP) affordable housing project, Casa Granade, scored 141.


� California Building Performance Contractors Association, http://www.cbpca.org/homeowners/energy.html


� “California Home Energy Rating System Program: Phase II Regulations.” California Energy Commission, http://www.energy.ca.gov/proceedings/2008-HERS-1/documents/index.html


� “GreenWorks Realty Analyzes Green Homes Compared to the Rest of the Market.” Seattle Business Wire. July 1, 2008. http://www.reuters.com/article/pressRelease/idUS170140+01-Jul-2008+BW20080701


� “Local Climate Action Plan Development for the City of Menlo Park.” ICLEI – Local Governments for Sustainability. February 20, 2008. http://service.govdelivery.com/docs/CAMENLO/CAMENLO_101/CAMENLO_101_20080227_030000_en.pdf.


� See Appendix A for assumptions used


� “9-08 Draft: City of Berkeley Climate Action Plan.” City of Berkeley. http://www.berkeleyclimateaction.org/Content/10040/ClimateActionPlan.html


� See Appendix A for assumptions used
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