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Chapter 1 

 Introduction 

The earthquake engineering community has made major progress in the 
development and implementation of standards and guidelines for the design 
of new buildings and the retrofit of existing buildings over the past three 
decades. However, one elusive goal has been the development of a broadly 
applicable system that communicates to the general public the expected 
earthquake performance of either new or existing buildings.  The 
development of such a building seismic rating system was one of the major 
recommendations at the National Earthquake Hazards Reduction Program 
(NEHRP) Workshop on Meeting the Challenges of Existing Buildings (ATC, 
2008), which was conducted by the Applied Technology Council (ATC) and 
the Earthquake Engineering Research Institute (EERI), with funding from all 
four NEHRP federal agencies, in September 2007 in San Francisco.  The 
desire of participants in that workshop was to provide a building seismic 
rating system (for use anywhere in the United States) that communicates 
building seismic risk in consistent, reliable terms understandable to tenants, 
owners and other stakeholders. Such a rating system would inform the public 
about the condition of the buildings they live and work in and would place 
seismic risk on the front burner of elected officials to require seismic 
rehabilitation of hazardous buildings. As a consequence of that NEHRP 
Workshop recommendation FEMA funded the ATC-71-2 Workshop on a 
Rating System for the Earthquake Performance of Buildings (the subject of 
this document) on March 28-29, 2011 in Millbrae, California.   

The purpose of the ATC-71-2 Workshop was to gather input on developing 
and successfully implementing a broadly applicable system for rating the 
earthquake performance of new and existing buildings.  The workshop was 
designed to identify relevant issues, including the extent to which a rating 
system would encourage and promote building seismic evaluation and 
rehabilitation. It was also intended to identify technical difficulties and 
related consistency issues, potential socio-economic impediments, and 
stakeholder pros and cons.  Workshop attendees included a broad range of 
stakeholders, including representatives from the insurance, financial, and real 
estate industries, social scientists, risk managers, building owners and 
regulators, earthquake engineering professionals, and key specialists 
involved in “Green” and “Sustainable” building and construction initiatives.  
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Prior to that Workshop ATC organized an internet-based Forum to enable 
Workshop participants and other interested stakeholders to openly discuss the 
relevance and usability of a system that rates earthquake performance of 
buildings and to express their views on the desirability of developing and 
implementing such a system.  Forum input and deliberations served as 
background information for the Workshop discussions.   

1.1 Report Organization and Content  

This Proceedings describes the discussions and findings of the workshop 
participants, and provides a roadmap on the steps necessary to develop a 
rigorous, but practical broadly applicable building rating system for use 
anywhere in the United States.  Chapter 2 describes the workshop planning 
efforts, background information, and the workshop program.  A record of the 
plenary session presentations is provided in Chapter 3, and a summary of the 
balloted issues together with a summary of the key issues resulting from each 
of the discussion groups are provided in Chapter 4. Chapter 5 provides a 
summary of the pros and cons of developing a rating system, and Chapter 6 
provides a road map on the steps necessary to develop a practical rating 
system.   Several appendices are also included.  Appendix A provides a list 
of persons involved in the organization and management of the workshop,  
Appendix B provides a list of workshop attendees, Appendix C summarizes 
the results of the web based discussions that occurred prior to the workshop. 
And Appendix D provides the breakout groups for Day 1 and 2.  
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Chapter 2 

 Workshop Preparations 
and Program 

The need for a building seismic rating system has been discussed at several 
workshops focused on research needs over the past 20 years and most 
recently at the ATC (2008) Workshop on Meeting the Challenges of Existing 
Buildings. Preparation for this workshop commenced in September 2010. 
Planning was conducted by the ATC Project Management Committee listed 
in Appendix A. Planning activities included the development of the 
workshop agenda including the plenary speakers, the selection of a 
diversified group of workshop attendees and the writing of ballot questions 
for polling the attendees. In addition a unique method of engaging the 
workshop attendees ahead of the workshop was used and this is discussed in 
more detail in Section 2.2 and the feedback obtained is summarized in 
Appendix C.    

2.1  Workshop Participants 

The Project Management Committee (PMC) spent a considerable amount of 
time to get a complete cross section of the “owner community” including 
representatives of the mortgage, banking and insurance industries, private 
and public sector owners, real estate representatives, developers, social 
scientists, government and public policy advocates and building regulators. 
In addition to a diversity in disciplines we also sought a reasonable 
geographic distribution of the attendees. The following ballot questions 
demonstrate that both goals were achieved.  

A list of the workshop attendees is provided in Appendix B. 
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2.2  Pre-Workshop Issues  

In January 2011, the ATC Project Team approached the World Bank, and 
inquired if they would be willing to allow us to create a web-based 
Discussion Group on their Understanding Risk website. They agreed, and 
with their technical guidance, we created an Earthquake Rating System for 
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Building Performance Discussion Group, with seven Discussion Group 
Moderators and seven Discussion Threads. We invited several hundred 
colleagues to join our Discussion Group, as well as the entire Understanding 
Risk community. The intent was to obtain “kernels” of information to help 
develop the agenda for the Workshop. The resulting discussions provided a 
lot of valuable input, and significantly affected our agenda. The feedback 
from the forum is summarized in Appendix C.    

In addition to the forum feedback the PMC had the opportunity to review the 
work of the SEAONC Buildings Ratings Sub-Committee. This group has 
been active over the past three years developing a rating system and their 
work is summarized in SEAONC Existing Buildings Committee, Building 
Ratings Subcommittee (2008 and 2009). The PMC did not want to start with 
the current status of the SEAONC work and felt it was important to begin 
fresh and re-examine some of the basic assumptions inherent in the 
SEAONC approach.  

2.3  Workshop Format and Agenda 

The day and a half format was structured around plenary introductory 
presentations and group discussions as shown in the Agenda below. We 
organized two breakout sessions, one each day. The intent of the Day 1 
breakout session was to obtain feedback on the current status of a number of 
issues from various disciplines of the “Owner Community.” Thus the 
participants were divided into 5 groups roughly representing the banking 
industry, insurance industry, public sector owners, private sector owners and 
public policy/social scientists/building regulators. On Day 2 the groups were 
completely mixed so that there was a reasonable representation of each 
discipline in each breakout session. The introductory presentations are 
presented in Chapter 3.   
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ATC-71-2 PROJECT: WORKSHOP ON A RATING SYSTEM FOR THE 

EARTHQUAKE PERFORMANCE OF BUILDINGS 

March 28-29, 2011 

Westin SFO, Cypress Room 
One Old Bayshore Highway 

Millbrae, CA 94030 

WORKSHOP PROGRAM 

Monday, March 28 (Day 1) 

12:00 pm Registration  

12:30 pm Introductions 

1. Mike Mahoney – Federal Emergency 
Management Agency (FEMA) Project Officer  

2. Ron Mayes – Chair, ATC-71-2 Project 
Management Committee  

3. David Bonowitz – Benefits of Existing Ratings 
Systems (ERS),  
What attributes should an ERS consider  

12:50 pm Panel Discussion: Existing Ratings Systems – Ron 
Mayes, Moderator 

Four speakers will be asked to address the following 
rating system issues, which will form the basis of the 
panel discussion:  

 What need did the rating system fill 
 What are its limitations 
 What works and what lessons can we learn 
 Do you incorporate a review process – pros and 

cons 
 Your thoughts on the desirability of an 

Earthquake Rating System 
1. Dan Cronan – Building Owners and Managers 

Association (BOMA) Representative; Sr. Vice 
President, Tenant Representation Services, 
Kidder Mathews  

2. Brendan Owens – Leadership in Energy and 
Environmental Design (LEED) Representative; 
Vice President, LEED Technical Development  

3. Sharene Rekow – Green Globe Representative; 
Vice President of Marketing/Sales/Membership, 
Green Building Initiative  
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4. David McCormick – Probable Maximum Loss 
(PML) Specialist; Senior Principal, Simpson 
Gumpertz & Heger; Co-Chair of American Society 
for Testing and Materials (ASTM) Committee on 
PML’s  

5. Initial demographic electronic polling  

6. Ron Mayes – discussion group members and 
assignments, issues to be addressed as part of 
first breakout session  

2:45 pm Break 

3:00 pm First Breakout Session 

1. Discussion Group Topics  

 Introductions  

 Needs/Uses/Decisions  

o What decisions do you make that 
currently/already factor in seismic risk, 
and by what means is it factored in? 

o What information would you need or are 
you missing for making decisions? 

o What is wrong with your status quo? 

 Dimensions  

o What dimensions/categories of 
information do you need information for 
your decisions? (safety, damage costs, 
downtime, etc.) 

o What is the relative importance of each 
category of information? 

 If a rating system were to be developed, the 
following issues related to dimensions may be 
addressed or held over to Day 2.  

o Single rating for buildings versus 
separate ratings for safety, capital loss 
and business down time  

o Hazard quantification  

o Rating Symbols  

o Qualifications and approval process 

o Cost of providing a rating 

o Absolute vs. relative measures  

o Mandatory vs. voluntary 

4:45 pm Break 
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5:00 pm Plenary Session 

1. Chair of each discussion group briefly presents a 
summary of the prioritized pros and cons for a 
rating system  

2. Electronic Polling 

3. Facilitated discussion by David Bonowitz 
regarding the polling questions and the group 
feedback on the pros and cons 

 

Tuesday, March 29 (Day 2) 
 
 
8:00 am Plenary Session 
 

1. Ron Mayes –summary of first day issues, 
questions to be asked following breakout session 

2. Evan Reis – presentation of the issues to be 
discussed in Second Breakout Session  

 
8:30 am Second Breakout Session 
 

Discussion Group Topics  
 

1. Items requiring further deliberations from Day 1 
discussions 

2. Pros and Cons of developing a rating system and 
reasons why 

 
11:15 am Break 

 
11:30 am Working Lunch/Plenary Session 
 

1. Chair of each discussion group briefly presents a 
summary of the group discussions 

2. Facilitated discussion by Evan Reis among the 
large group, including the pros and cons of 
developing a rating system 

3. Electronic Polling 
 
1.00 pm  Adjournment  
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Chapter 3 

 Plenary Session 

The opening session consisted of six presentations and the slides from each 
of these presentations are provided in each of the following subsections. The 
six presentations were as follows:  

• Introductory comments on a rating system for the earthquake 
performance of buildings by Ron Mayes, Chair of ATC Project 
Management Committee.  

• Communicating earthquake risk – SEAONC progress toward a rating 
system by David Bonowitz 

• Buildings Owners and Managers Association (BOMA) system by Daniel 
Cronan, Sr. VP, Kidder Mathews 

• LEED System by Brendan Owens, Vice President, LEED Technical 
Development 

• Green Globe System by Sharene Rekow, VP Marketing and Sales, Green 
Building Initiative 

• Probable Maximum Loss Methodology and ASTM E2026 by David 
McCormick, Senior Principal, SGH Inc.   
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3.1  Introductory Comments on a Rating System for the  
Earthquake Performance of Buildings by Ron Mayes, 
Chair of ATC Project Management Committee 
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3.2  Communicating Earthquake Risk – SEAONC Progress  
Toward a Rating System by David Bonowitz, S.E. 
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3.3  Building Owners and Managers Association (BOMA) 
System by Daniel Cronan, Senior Vice President, 
Kidder Mathews 
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3.4  Leadership in Energy and Environmental Design 
(LEED) System by Brendan Owens, Vice President, 
LEED Technical Development 
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3.5  Green Globe System by Sharene Rekow, Vice 
President of Marketing and Sales, Green Building 
Initiative 
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3.6  Probable Maximum Loss Methodology and ASTM  
E2026 by David McCormick, Senior Principal, SGH 
Inc.   
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Chapter 4 

 Characteristics of a Rating System  

The breakout sessions were followed by balloting on a number of topics that 
would guide future development of a rating system. In addition, the recorders 
of each breakout group took notes in an attempt to capture key points that 
were made during the breakout sessions. The results of the ballot questions 
are presented and are followed by a bullet list of relevant comments from the 
discussion groups. Each of the key items that were balloted are summarized 
in the following sub-sections  

4.1  Dimensions  

One of the key issues for any earthquake rating system are the dimensions on 
which it is based. The dimensions may include items such as safety, damage 
costs and downtime to re-occupy and/or downtime to become operable. If 
multiple dimensions are included in the rating system then the issue of 
whether they should they be combined into one final rating needs to be 
addressed. The questions posed in the discussion groups were: 

• Single rating for buildings versus separate ratings for safety, capital loss 
and business down time 

• Will stakeholders find value in risks broken into multiple dimensions? 

• How will one dimension be valued against another? 

• Will stakeholders use multidimensional data to target remedial 
measures? 

The ballot question and the summary from the breakout groups follow: 
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4.1.1 Key Issues from Group Discussion 

• Rating system will need all three dimensions (life safety, repair cost, and 
downtime. 

• Life Safety is most important because people’s safety is more important 
than financial considerations -“Employees are our greatest asset.” 

• The rating system should have one up front dimension, but it would be 
useful to provide more details in the backup information showing how 
the single rating came about.  

Besides life safety, downtime and repair cost the following dimensions 
should be considered: 

• Damage to contents vs damage to structure  

• Estimating downtime is problematic, but owners may depend on rated 
value. 

• There should be separate ratings because people have different foci. 

• There should be separate rating systems for single family residences and 
engineered buildings. 

• The three dimensions are inherently related, e.g., if you increase safety, 
you also improve capital loss and business interruption. 
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• Knowledge of the 3 dimensions is not uniform so it should NOT be a 
single rating 

• If downtime is rated, there may be a potential disconnect between 
expectation and reality. 

4.1.2 PMC Summary  

It appears that there is a consensus to incorporate safety, damage/repair costs 
and downtime (either or both time to re-occupy and time for operability) as 
key dimensions of a rating system. There was a discrepancy between the 
feedback from the discussion groups and the ballot item. The consensus of 
the discussion in the breakout groups was that the rating system should 
include multiple dimensions and that these should be combined into a final 
single rating for presentation to the community. The individual key 
dimensions used to generate the final single rating should be available to 
anyone requesting such information as it would be an integral part of the 
rating.    

4.2  Hazard Level 

The hazard level is another key component of a rating system, and probably 
needs to be different for the different dimensions of the rating system. 
Building codes have recently moved to a 1% risk of collapse in a 50 year 
period as their basis and the fundamental concern there is safety. Other 
standards make use of 10% and 50% chances of being exceeded in a 50 year 
period for various purposes. The expected life span of a commercial building 
maybe in the 50 to 100 year time frame whereas government owned 
buildings may have an expected life span considerably in excess of 100 
years. The questions posed in the discussion groups were:    

• Deterministic hazard: “What will happen to my building in a repeat of 
the 1906 San Francisco Earthquake?”  

• Code based probabilistic hazard: “How will my building perform under 
ground shaking that has a recurrence interval of 475 years?” 

• Financial based probabilistic hazard: “Over the next thirty years, what 
are the annualized and confidence bounded risks to my building?” 

The ballot questions and the summary from the breakout groups follows:  
 



56 4: Characteristics of a Rating System ATC-71-2 

 
 

 
 

4.2.1 Key Issues from Group Discussion  

• A standard hazard level should be utilized. However, there could be 
room for different hazard levels for special situations.  

• Most logical hazard level is the code mapped level of shaking. 

• Need to describe the hazard in terms that a layperson can understand. 
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4.2.2 PMC Summary 

This was probably a difficult question for the attendees to comprehend as it 
involves a number of interrelated probabilistic issues. The balloting results 
reflect that difficulty with no clear winner. The consensus from the group 
discussions was that whatever hazard level the design codes use for new 
design then that level should probably be the basis for the rating system as a 
minimum for the safety dimension. Other return periods less than the code 
level maybe more appropriate for downtime and damage dimensions.    

4.3  Rating Symbols  

There are many different systems that have been utilized for existing rating 
systems such as movies, restaurants, hotels, hazardous chemicals, bonds, etc. 
The key is that they are simple and convey the basis of the more detailed 
dimensions on which they are based. The questions posed in the discussion 
groups were:     

• Symbolic rating 

o Grade: A-F 

o Stars or other symbols 

o Terms: Platinum, Gold, Silver, Bronze, Lead 

• Point scale rating: 1-10, 1-100. How refined a rating is realistic (i.e., 72 
vs 78) 

• Only positive ratings or positive and negative ratings 

The ballot questions and the summary from the breakout groups follow: 
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4.3.1 Key Issues from Group Discussion 

• Generally metallic or stars are preferable to A, B, C (unless system is 
mandatory) 

• Point scale is too complicated.  

• Keep it simple.  If it’s overly burdensome, it won’t get buy-in. 

• Too fine of a gradation may lead to a misperception of accuracy but if 
not finely gradated, the raters may be more conservative resulting in 
lower ratings. 

• A more detailed rating (e.g., matrix combo of letters/numbers) can be the 
backup for the simple rating presented. 

• Sociologists/marketing experts should develop the rating symbols, not 
engineers!  There are ways to communicate using symbols (without 
words/numbers). 

4.3.2 PMC Summary 

There appeared to be a preference toward either a star rating system as used 
in hotels and restaurants or a metallic-based system that is used by LEED 
system (platinum, gold, silver, etc.) as well as a majority ambivalent as to the 
specific rating terminology. As to whether the system should include 
negative ratings, the attendees were split assuming that a building without a 
rating is negative.    
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4.4 Qualifications and Quality Control 

Another key item in the development and use of a rating system is the 
qualifications of the individual or firm that provides the ratings. This issue is 
coupled with the need to oversee and provide peer review of the 
implementation of the system. This situation is similar to what the Sarbanes–
Oxley legislation has pushed the accounting industry to meet this credibility 
challenge by having “an audit of the audits process” where those CPA’s that 
meet certain criteria and agree to be subject to this annual review of their 
audit reports are allowed to audit SEC reviewed companies.  A similar peer-
review process may be necessary for an earthquake rating system. The 
questions posed in the discussion groups were: 

• Should those that develop building ratings be licensed engineers? 

• Should peer review of ratings be required or only confirmation that 
rating developer is qualified and using an accepted standard of analysis? 

The ballot question and the summary from the breakout groups follow: 
 

 
4.4.1 Key Issues from Group Discussion 

• Qualifications:  Commercial – should be licensed, Residential – should 
be credentialed. 

• Should be a licensed engineer, preferably a structural engineer. 
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• A rating system should be orchestrated by an organization otherwise it 
will be commoditized.  It can be an organization that certifies the raters 
or that reviews the ratings. 

• An engineer’s stamp should be required but it should still be affordable. 

• People who do the rating should be qualified to do the design of that 
building type. 

• There should be a list (clearinghouse) of qualified firms/raters. 

• If such a certification or rating program is funded, it could create a 
“feeding frenzy of firms who smell the money and would undercut 
everyone by doing mass evaluations.” 

• The system should allow a re-rating after improvements are made. 

• The person rating the building should be certified.  The certification 
requirements should be different if rating a residential building vs a 
commercial building.  For a commercial building the “rater” should be a 
licensed engineer and also certified to know how to rate the building.  
For a residential building, the “rater” need not be a licensed engineer, but 
should be certified to know how to rate the building.  

• Control of raters is required.  From least effective to most: 

o License 

o Peer review, either project by project or annually (like accountants) 

o Certification Agency 

4.4.2 PMC Summary  

The consensus is for a certified licensed engineer to perform the ratings for 
commercial buildings and a certified credentialed individual to perform the 
ratings of a residential property. In addition it appears that an organization 
that oversees the process and provides a peer review process will be useful 
for the long term credibility of the system.  

4.5  Absolute Versus Relative Rating  

Another important issue is the decision to provide ratings that satisfy 
absolute ratings (i.e., damage costs less than 20%) or relative ratings such as 
the damage a building would sustain is similar to or less than a building 
designed to current code. The questions posed in the discussion groups were: 

• Absolute rating would be compared to fixed performance criteria 

o Probability of life safety hazard 
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o Percentage damage to building as function of replacement cost 

o Down time quantified (days, weeks, months) 

• Relative rating would be based on comparison to typical buildings 

o Which quartile does my building fall into relative to other buildings: 
top quarter, top half, bottom half, bottom quarter? 

The ballot question and the summary from the breakout groups follow: 

 

 

4.5.1 PMC Summary 

The response to this question was overwhelming support for an absolute 
rating of whatever dimensions are included.  

4.6  Cost  

The cost of developing a rating will be key in its implementation phase. If it 
is very expensive it will not be widely used. If it is a voluntary program it 
would generate a lot of opposition due to its potential to become mandated 
by a jurisdiction. Until it is decided how a rating system will be developed 
the following questions were posed to get some idea on price points that 
maybe acceptable for a rating system.   

• Ratings provided by licensed engineers, using thorough building analysis 
are likely to cost significantly more than the simple PML studies asked 
for today by the large majority of the market. 
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• Can the industry successfully promote the value of a rating beyond 
simply a way to fill in a checkbox on a lender’s due diligence report? 

The ballot question and the summary from the breakout groups follow: 

 

 
4.6.1 Key Issues from Group Discussion 

• Each building is different  - Let the market define it 

• Can’t be too costly for single family residences or small/medium 
businesses or it won’t move forward. 

• We shouldn’t be discussing cost/price because we don’t know what’s 
involved (details, who’s doing the rating, etc.) yet. 

4.6.2 PMC Summary 

As the cost of developing a rating is not yet known, the above feedback will 
be helpful as a rating system is being developed. Clearly the more detail that 
is developed to obtain the rating the higher the cost but the better and more 
precise the rating will be. There will be a trade-off related to the level of 
effort and thus cost and some methods of developing a rating may have a cap 
because of their technical limitations. The balloting suggests that high costs 
should be avoided. 
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4.7  Mandatory Versus Voluntary 

A key issue in the development of a system is whether it is envisioned to be a 
mandatory or a voluntary program. A mandatory program will need to be 
more detailed and precise regarding its applicability whereas a voluntary 
program can be more flexible in its early phases of application. This decision 
will have an impact on the level of development for the system.  The 
questions posed in the discussion groups were: 

• A mandatory rating system will more quickly “lift all boats” to improve 
seismic resilience, but is considerably harder to implement from scratch. 

• A voluntary rating system is slow to gain widespread adoption if it is not 
perceived as valuable. 

• Some voluntary systems, such as LEED, become popular quickly 
because of perceived value, and then are adopted as mandatory 
requirements by owners and jurisdictions. Could a seismic rating system 
achieve that catalytic state? 

The ballot question and the summary from the breakout groups follow:  
 

 
 

4.7.1 Key Issues from Group Discussion 

• Voluntary, as this can move forward.  

• The rating system should be a “package” that can then be considered at a 
jurisdictional (or agency) level for use in a manner appropriate for the 
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specific jurisdiction or agency.  It is the jurisdiction or agency that 
should make the decision if the rating system is to be mandatory or 
voluntary.  They may choose to make it mandatory for certain types of 
structures and voluntary for others, or they may choose another approach 
at their discretion. 

• Voluntary will eventually become mandated if it works (LEED cited as 
an example). 

• Leave up to the local jurisdiction. 

• Need to find its footage as valuable first. 

4.7.2 PMC Summary 

The consensus of the ballot voting and the group discussion was that the 
system should be developed as a voluntary system which could transition to a 
mandatory system over time.  
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Chapter 5 

 Pros and Cons of Developing a 
Rating System 

One of the key questions for FEMA was feedback from the owner 
community on the pros and cons of developing a rating system. This question 
consumed a significant portion of time during the discussion groups and the 
recorders kept detailed notes and these are summarized below.  There were 
two ballot questions related to this issue as follows:   

 



68 5: Pros and Cons of Developing a Rating System ATC-71-2 

 

5.1  Key Issues from Group Discussion on the Pros of a 
Rating System 

Key Issues from Group Discussion on the Pros of a Rating System: 

1. There is an obvious need because so many rating systems already exist 
and grew organically due to need (UC system, CSU system, San 
Francisco) 

2. Use Existing Evaluation and Retrofit Standards 

a. Don’t create anything new and different 

b. Coordinate with existing systems where possible 

3. Should be user friendly 

a. Keep it simple 

b. Must be understood in layman’s terms 

4. Must be developed in collaboration with all stakeholders 

5. Critical that the development of the rating system is funded by FEMA for 
general acceptance by all 

6. Critical to create a market place for  new rating system 

a. Education: The general public needs to know that building code is 
only for life-safety 

b. Create demand 

c. Tenants deserve to know seismic safety of building 
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7. Development will take a long time during which time public awareness 
can be improved 

8. The rating system fills the need for a uniform system where common 
language is used by all and where gradations are identified. It can serve 
as an invaluable tool to communicate seismic risk to nontechnical 
people. 

9. The technical horsepower needed to create the rating system already 
exists. 

10. There are existing rating systems, such as LEED and Green Globe that 
can easily be morphed into an earthquake rating system and effect a 
change. 

11. A rating system will help identify potentially deadly building inventory.  
This is when the following question came up: What is the purpose of a 
rating system? In addition  to providing information, is its purpose to:  

a. save lives? 

b. make building purchasing decisions? 

c. spur owners into action? 

It is important that this question be answered. 

12. Timing is right to move forward now because a system would be 
available to be embraced when timing is right after earthquake. 

13. Knowledge arising from a system creates market efficiency, which will 
help people know what they are buying or lending on  

14. It would encourage effective mitigation  

15. It would standardize and improve qualification of evaluators (thinking of 
PMLs)  

16.  It would save more lives  

17. It would generate meaningful, useful, and more accurate data which 
could be used to make community decisions (improve understanding of 
the code)  

18. It would provide incentive for owners to do retrofit 

19. Rating system for a residential and commercial building should be 
different 

20. A favorable seismic rating could be used as a competitive advantage  
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5.2  Key Issues From Group Discussion on the Cons of a 
Rating System 

Key Issues from Group Discussion on the Cons of a Rating System: 

1. A rating system should only be developed after a market use study is 
performed…otherwise it will simply collect dust on a bookshelf.  The 
rating system needs a market driver and more sex appeal…the kind of 
stuff LEED has.  Right now there is no clear way to make money on this; 
if there was a way to make money, probability of success would be much 
higher.  Marketers need to be involved rather than engineers because 
engineers are too linear in their thinking and broad thinkers are needed. 

2. There are lots of opportunities for misinterpretation.  People may think 
that it is required and fear that it will be used against them.  However, it 
was noted that the perceived level of fear over the rating system is 
overstated. 

3. There is limited ability to evaluate accuracy of rating system until event 
occurs. 

4. It is expected that it will be difficult to obtain the same rating from 
different engineers, and owners will “shop around” for the rating they 
want as is similarly done for other evaluations such as real estate 
appraisals. 

5. A rating cost versus the perceived benefits  

6. Acceptance and approval would be a political can of worms as there is 
too much money in real estate  

7. A system would be owner financially driven and an owner may have too 
much influence in the outcome of a rating. 

8. It would be difficult to develop a system for all building types (including 
single family home.  

9. How do you deal with constantly changing codes  

10. In reality, results are ground motion and site dependent and these trump 
the type of seismic system used.  A system may not make that above 
point transparent to its users.  

11. Could lead to red lining of areas 

12. The importance of having a correct system for a Green building versus a 
correct rating for a safe building is quite different 
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5.3 PMC Summary 

A significant majority of the attendees were in favor of the development of a 
rating system and many believed it should be developed as soon as possible. 
Some of the cons of a rating system were that it would be susceptible to 
abuse much like the PML system and it will be a challenge to provide 
adequate quality control and peer review.   
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Chapter  6 

 Summary and a Road Map 
Forward 

A significant majority of the attendees were in favor of the development of a 
rating system. Most were in favor of a separate system for residential and 
commercial buildings primarily because the cost of the two systems must be 
quite different. The consensus was for a licensed engineer certified by a third 
party organization to perform the ratings for commercial buildings and a 
certified credentialed individual to perform the ratings of a residential 
property. In addition an organization that oversees the process and provides a 
peer review process will be useful for the long term credibility of the system.  

The rating system should use existing standards and therefore provide an 
overlay or a translation matrix on top of the results obtained from existing 
evaluation methodologies. One major challenge will be the development of 
an organization that is capable of both certifying raters and providing a 
mechanism to peer review the ratings that are being performed to ensure 
technical validity of the ratings. A new rating system needs to avoid the 
pitfalls of the commoditization that has occurred with PML’s.   

There was a consensus to incorporate safety, damage/repair costs and 
downtime (either or both time to re-occupy and time for operability) as key 
dimensions of a rating system. The consensus of the discussion in the 
breakout groups was that the rating system should include multiple 
dimensions and that these should be combined into a final single rating for 
presentation to the community. The individual key dimensions used to 
generate the final single rating should be available to anyone requesting such 
information as it would be an integral part of the rating. In addition there was 
overwhelming support for an absolute rating of whatever dimensions are 
included.     

The rating system should begin as a voluntary system and may migrate to 
some mandatory applications over time. It should offer a common 
vocabulary for understanding post-earthquake performance of buildings.  
With data on safety, repair cost, and time to recover occupancy and 
operations, an earthquake rating will contain information for real estate 
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decisions that current seismic assessment reports either obscure or altogether 
lack.   

It was the consensus of the attendees that a rating system when available will 
encourage effective earthquake mitigation and improve the earthquake 
resiliency of our cities.   
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Appendix C 

 Pre-Workshop Discussions  

C.1 Input to Earthquake Rating System for Building 
Performance Workshop Agenda from Understanding 
Risk Website 

C.1.1 Background 

In January 2011, the ATC Project Team approached the World Bank, and 
inquired if they would be willing to allow us to create a web-based 
Discussion Group on their Understanding Risk website. They agreed, and 
with their technical guidance, we created an Earthquake Rating System for 
Building Performance Discussion Group, with seven Discussion Group 
Moderators and seven Discussion Threads. We invited several hundred 
colleagues to join our Discussion Group, as well as the entire Understanding 
Risk community. The intent was to obtain, prior to holding the Earthquake 
Rating System Workshop, “kernels” of information to help develop our 
agenda for the Workshop. The resulting discussions provided a lot of 
valuable input, and significantly affected our agenda.  

Summaries of the Discussion Threads are provided below. For additional 
information, go to: 

http://community.understandrisk.org/group/earthquakeratingsystemforbuildin
gperformance    

C.1.2 Discussion Thread: Relevance and Need for an 
Earthquake Rating System for Building Performance 

1. There may be a psychologically-driven and socially reinforced 
misperception, rooted in  the collective behaviors of multiple real estate 
participants, that seismic performance is of little importance and value.  
Think about it, though: do tenants and buyers of property (and the banks 
and insurers who have large stakes in those transactions) truly NOT 
CARE about seismic performance? That hardly seems like a credible 
claim. Or rather: do tenants, buyers, builders, owners, and financial 
institutions alike tend to ignore, suppress, or deny the issue in their 
rental, purchase, construction, mitigation, and underwriting decisions 
because they lack a transparent, standardized, and validated way to 

http://community.understandrisk.org/group/earthquakeratingsystemforbuildingperformance
http://community.understandrisk.org/group/earthquakeratingsystemforbuildingperformance
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converse about, measure, and weight predicted seismic performance 
along with the other costs and benefits associated with in those 
decisions? 

2.  Our sources of debt capital are for the most part life companies and 
securitized lenders, and they have two objectives in addressing seismic 
risk: loss of value to their collateral, and to a lesser extent bad publicity 
associated with injury or death to occupants.  With respect to the latter, I 
have not checked recently, but for some years MetLife and Prudential 
would refuse to finance buildings above a certain seismic risk level even 
when offered earthquake insurance to cover the risk of collateral loss 
because of the risk of bad PR.  "MetLife Financed Building Collapses 
and Killed Dozens!" is not a headline they want to see.  On the collateral 
risk, many companies are willing to accept earthquake insurance in lieu 
of meeting a PML test. 

3. Capital sources whether debt or equity are more conservative by nature 
because they worry more about the downside.  At the present, they can 
and do enforce actual construction changes in properties so they will 
meet their seismic risk thresholds.  Most buyers address seismic issues 
because they want to comply with government standards, and because 
they don't want their property handicapped in the capital market with a 
substandard seismic risk profile. This is a real issue right now on a 
significant part of the market.  Unfortunately, it's a pass/fail system with 
a 20% PML as the threshold.  From my perspective, many of the parties 
involved don't really understand what that means but they've been told 
above that number is bad, and below that number is good. 

4. I see our goal as a system that facilitates market participants such as 
tenants, owners, and banks in expressing, through dollar amounts, their 
innate (but not unlimited or even high priority) desires to live in, own, or 
underwrite more seismically-sound buildings.  The more clearly 
buyers/renters/lenders can understand what they would be paying for, the 
more they can tell you how much it would be worth to them, which tells 
builders and owners how much to spend on providing it. 

5. For a building owner, the financial implications of a rating might be 
translated into dollar value by getting an estimate from a 
contractor/engineer of the cost of improving the property so it would 
achieve the next highest rating. That works roughly the same on the 
buyer's end -- she would be willing to offer that much less for the 
property, assuming she desires to buy a property at the higher rating 
level. However, her desire to buy a building at a particular "rating" level 
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is also fed by some kind of understanding of the relative benefits of 
buying a property at one level versus another, namely, what she 
perceives as the change in the chances, types, or magnitude of loss and 
also the emotional discomfort & hassle avoided that moving from one 
level to another represents. Those are much more intangible and socially-
driven perceptions than are the direct "costs" of upgrade work. 

6. In earthquake country we will need building evaluations to identify the 
hazardous, vulnerable structures.  But we need to keep a close eye on the 
two sides of evaluations:  If a building scores poorly, it would definitely 
create a liability for the property owner.  But, we also need to assure that 
there are offsetting benefits for those buildings which perform well.  We 
would hope that those buildings would command higher rents and higher 
sales prices, but it would be great if insurance companies and lenders 
could offer lower rates, reflecting the buildings' lower risks.  
Unfortunately, there have not been many signs of interest from the 
lenders and insurers – although there should be. 

7. The problem with the capital sources is the same as it is with the 
government - they like pass/fail systems because most of the users don't 
understand the nuances of seismic risk, and probably don't want to 
know.  I deal primarily with CA real estate - ask me about hurricane risk 
to building structures and you'll get a blank stare - and you see that same 
thing in the national debt capital market with respect to seismic.  Let me 
add that most of the debt capital is national and the decision makers from 
other parts of the country know seismic risk needs to be addressed, but 
then so do a host of other issues, so they don't want nuances, they want 
pass/fail criteria.  Since they have a host of other requirements, seismic 
gets a pass/fail and they move on to what are other more significant 
property issues in their minds. 

C.1.3 Discussion Thread: Information Contained in a 
Rating/Reported Categories 

1. With respect to building performance, safety remains the most 
fundamental measure of performance. 

2. The person rating the seismic safety of a building must be a Professional 
Engineer (Civil or Structural). 

3. Rating scheme must be tied back to established standards in order to be 
credible. 
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4. Room for rating dimensions that might be useful for which standards 
don’t yet exist (e.g., down time), should be considered. 

5. One approach to bundling multiple dimensions of performance into a 
single metric is to give FEMA 356 performance levels that would reflect 
life safety and post-earthquake operability. 

6. Possible dimensions: death, damage and downtime. 

7. A key issue is to what hazard level would these criteria be developed be 
developed for? 

8. A grading system for homeowners and small businesses that give “risk 
points” may be preferable over a letter grade to buildings. 

9. One problem with PMLs is that the system can be “gamed.”  Is there a 
way to design a system that limits or inhibits gaming? 

C.1.4 Discussion Thread: Existing Rating Systems 

1. The Association of Bay Area Governments (ABAG) developed a grading 
system for homeowners and small businesses that gave "risk points" 
rather than a letter grade to buildings - more on the "heart-health risk 
model" and less on the "school grades model."  

2. One attractive feature of "point" rating systems is that they allow for 
combination and weighting of multiple factors affecting risk. It makes 
sense to "reduce" all that information into a single number if there is a 
transparent formula for how that number is comprised of the other 
numbers. This is how LEED works. 

3. In the case of the Heart Health risk model, a lower number is better. In 
LEED, a higher number is better. If you want to emphasize rewarding 
buildings that are expected to perform well in earthquakes, then points 
should be awarded for positive factors. If, in contrast, you want to scare 
people into taking preventative actions, then make a high number 
representative of higher risk. However, negative threat appeals have 
generally failed as a model for risk communication. 

4. The literature on risk communication of probabilities is not encouraging 
(at least on the surface). People in general are not very comfortable 
incorporating probability information in their decision making. However, 
in the EQ case, the context could make probability information both 
useful and usable as long as the information is decision-relevant and 
linked to clear outcome benchmarks. 
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5. The LEED rating has very simple output: “Certified, Silver, Gold, 
Platinum.” One rating, not one for each component of sustainability. 

6. The LEED rating system is POSITIVE. There is no rating that describes 
the building as not meeting conventional standards. All the ratings imply 
a better than expected or average performance. These last two 
statements, I think are worth considering relative to an earthquake rating. 
Anything not meeting the “Certified” standard would simply not get a 
rating. I have spoken with a couple of people informally and they can’t 
see a seller spending money to get a 2-star rating, which implies the 
building is not safe. If they got such a rating, they’d be apt just to throw 
it in the trash and do what they can to prevent a potential buyer from 
obtaining enough information on the building to calculate a similar 
rating. I really believe that the all positive rating system that USGBC 
developed was a brilliant stroke. 

7. Also, the use of words rather than a number of stars is better from a 
marketing perspective – “5-star” is a widely accepted term for “the best” 
so everything less will subconsciously be identified with “substandard,” 
whereas the LEED rating words all have at least some positive 
connotation. I recall hearing that they threw out a “Bronze” rating – or at 
least made that “Certified,” probably because bronze just doesn’t sound 
valuable like the other metals.) 

C.1.5 Discussion Thread: Regional and Political Issues 

1. Voluntary vs. Mandatory: Mandatory rating will most likely result in 
many political issues making it less likely to happen. A voluntary 
program does not "need" political support to get started. But, it might 
benefit from it (both faster start up & spread) or never be able to reach 
beyond a certain level (e.g., sporadic use or adoption) without it.  

2. Access to qualified, experienced engineers to perform rating evaluations 
will naturally vary by location. Evaluation of property in certain areas is 
bound to occur. 

3. The average skills or experience level of local engineers with a rating 
system will vary until broad acceptance and experience is developed. 
The market will need to mature. 

4. Typically policy considerations result from broadly accepted awareness 
that the current system is not reducing risk, putting many people at risk, 
leading to urgency to fix the problem.  
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5. Seismic Safety Commission has heard no complaints from those 
involved in real estate transactions about PML's, specifically how they 
may have been harmed by them. If the Dept. of Real Estate were getting 
a lot of seismic questions, they would likely contact the SSC. 

6. Suggest that an alternative to a ranked rating would be to provide a 
permanent “placard” on buildings, similar to those currently required for 
un-retrofitted URMs. 

7. How do we cause vulnerable buildings in San Francisco (65% of which 
is non-owner occupied) to undergo retrofit. 

8. The main problem is with residential buildings, not the commercial 
stock. 

9. Commercial buildings have been pretty effective in self-regulating, and 
self-correcting, since commercial players (owners, tenants, lenders, and 
so on) tend to be more sophisticated and better informed. 

10. In order to cause “market based retrofits” to occur, the essential 
components would have to include evaluations, and public dissemination 
of those evaluations. 

11. Residential landlords have a higher duty of care than commercial 
property landlords, yet they have been less proactive in addressing that 
obligation (and liability). 

C.1.6 Discussion Thread: Third-Party Approvals, 
Verification, or Certification 

1. Civil or Structural Engineer is qualified person to complete the rating. 

2. The rating system should communicate a relative ranking for the 
following 3 “D’s”:  death, damage and downtime. 

3. If a rating system does not materialize, at a minimum, the following 
information should be posted outside buildings:  Year Built, Design 
Code, Architect, Structural Engineer (firm name), Gravity load-carrying 
system, Lateral Force-resisting system. 

4. Based on past experience with California laws, the problem with posting 
signs is individuals remove them and there is not adequate enforcement. 

C.1.7 Discussion Thread: Process of Obtaining a Rating 

1. Persons preparing ratings need to be competent and free from owner’s 
influence. Competence was defined by others as being licensed. 
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2. The California disclosure law of near fault sites (Alquist-Priolo) was 
brought up and the disclosure was suggested to be ineffective because it 
is most often done at or near closing of a sale when the buyer is “sold.” 
 A suggestion was made that a rating must be much more obvious and up 
front (the Los Angeles restaurant sanitary rating in Los Angeles was used 
as an example where the rating is posted on the front window.) 

C.1.8 Discussion Thread: PMLs – Usefulness and Standards 

1. There is little argument that the PML report has been fully commoditized 
within the market place. For the mortgage industry, where these reports 
are most widely used, “studies” and reports are typically generated for a 
few hundred dollars, often by non engineering professionals, and often 
without a detailed evaluation of the subject building. It is rare for a PML 
study to “fail” – that is, come in above the mythical 20% threshold, so 
that the whole process seems little more than a formality. 

2. One problem with PMLs is that the system can be “gamed.”  Is there a 
way to design a system that limits or inhibits gaming? 

3. The first question of usefulness should examine the technical relevance 
of the PML study vis a vis other mortgage risks and their actual 
usefulness to the mortgage backed securities investor in estimating his or 
her risk. 
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Appendix  D 

 Breakout Groups 

D.1  Day 1 Breakout Groups  
 

  



90 D: Breakout Groups ATC-71-2 

  
 

  



ATC-71-2 D: Breakout Groups 91 

  
 

 
 



92 D: Breakout Groups ATC-71-2 

D.2  Day 2 Breakout Groups  
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