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Publishing Information 

The California Earthquake Loss Reduction Plan was developed 
by the Alfred E. Alquist Seismic Safety Commission in 
fulfi llment of a mandate enacted by the Legislature in the 
California Earthquake Hazards Reduction Act of 1986 
(Government Code Section 8870 et seq.). The document was 
prepared for production by the staff of the Publications 
Division, California Department of Education. (See 
Acknowledgments, pp. 2 and 3, for a full list of contributors.)  
It was edited for publication by the Alfred E. Alquist 
Seismic Safety Commission. The original cover design and 
interior layout were prepared by Paul Lee. Vincent S. Vibat 
completed the formatting. The California Earthquake Loss 
Reduction Plan was distributed under the provisions of the 
Library Distribution Act and Government Code Section 11096.

In addition to this document, the Alfred E. Alquist Seismic 
Safety Commission publishes a variety of documents 
related to earthquakes and earthquake safety. To obtain 
a publications list with prices and ordering information, 
contact the Commission’s offi ce or visit its Web site (see 
below). 
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The Alfred E. Alquist Seismic Safety Commission 
was established by legislation in January 
1975 to set the State’s goals and priorities for 

earthquake safety. The California Earthquake Loss 
Reduction Plan, 2007–2011 is a comprehensive strategic 
plan that sets forth statewide policy and direction in 
pursuit of the vision for a safer California. 

Formal earthquake policy planning began in 
1974 with the publication of the Final Report by 
the Joint Legislative Committee on Seismic Safety. 
That report identifi ed the basic need for continuing 
efforts to mitigate earthquake risks and spawned the 
establishment of the Commission. Since then, periodic 
strategic plans, formerly published under the title 
California at Risk, and numerous issue-specifi c reports 
have been published to fulfi ll the Commission’s 
mandate.

This version of the strategic plan satisfi es three 
needs: 

• It serves as the Commission’s current policy 
statement regarding actions necessary to reduce 
earthquake risk over the long term. 

• It advises the executive branch on its overall 
priorities and implementation strategies for 
seismic safety. 

• It supports the State’s requirement to create the 
Multihazard Mitigation Plan , which is required 
by the Federal Emergency Management Agency 
(FEMA) to obtain federal mitigation funding 
after disasters.

Executive Summary

This is a living document that continues to evolve. 
A separate evaluation process refi nes the direction 
of the plan and measures the results. Tracking of the 
results is done on a periodic basis and is presented as 
a separate report. 

The plan consists of eleven elements, each of which 
addresses a particular segment of the overall problem 
of dealing with earthquake loss.  Although each 
element can be identifi ed as a part of the problem, 
the elements are all interrelated, and progress in 
one element can favorably affect several others.  At 
the same time, reducing the earthquake risk for the 
people of California is a holistic problem that requires 
progress on all of the elements, not just a few. 

Forty-four strategies of high importance, covering 
all eleven discrete elements, are presented in the plan. 
A total of 148 individual initiatives support these 
strategies. Twelve of the initiatives are considered 
critically important and should be implemented 
with the highest priority. The Administration, the 
Legislature, and others responsible for earthquake 
safety will provide the leadership for implementation 
of the initiatives. Individual implementation plans 
describe the actions and approximate costs required 
to accomplish the goals of the initiatives.

California continues to make signifi cant progress 
toward earthquake safety.  With continued 
commitment, the Plan can be implemented. The focus 
is clear. Mitigation works! Reducing the losses from 
future earthquakes is both possible and practical. 
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The Vision

More than 80 destructive earthquakes of 
magnitude 5.0 or higher have been recorded 
in California since the early 1800s. The 

last 20 years alone have seen at least ten damaging 
earthquakes ranging in magnitude from 5.0 to 7.3. 
These earthquakes were considered to be “moderate” 
in size, and fortunately they generally occurred 
during nonworking hours and in locations with 
relatively low population density. Even with such 
good fortune, the resulting devastation clearly 
demonstrated the need for continued efforts to reduce 
losses and to speed recovery.

Natural hazards exist everywhere, and California 
is no exception. Throughout its history, the State has 
experienced fl oods, tsunamis, wildfi res, droughts, 
landslides, volcanic eruptions, windstorms, and 
earthquakes. But of all these natural disasters, 
earthquakes pose the greatest threat to the lives, 
property, and economy of California. The California 
Geological Survey estimates that California’s yearly 
losses to structures, contents, and income will average 
$4.7 billion per year, approximately three-quarters 
of the nation’s seismic risk to the general building 
stock.1,2  Hard facts cannot be ignored: 

• According to the U.S. Geological Survey, there 
continues to be a very high probability that at 
least one major earthquake will strike an urban 
area in California in the next 30 years.

• The Loma Prieta (1989) and Northridge (1994) 
earthquakes caused more than 100 deaths and 
more than $50 billion in reported damage and 
indirect losses. 

• In the Northridge earthquake alone, up to 
125,000 people were left homeless, and 82,000 

residential and commercial units (of which 
60,000 were multifamily residential) and 5,400 
mobile homes were damaged or destroyed.3 

• The majority of California’s growing population 
of more than 35 million live within 20 miles 
of active earthquake faults. According to the 
Federal Emergency Management Agency, the 
population at risk due to earthquakes will 
increase dramatically.  New homes, communities, 
and infrastructure will be developed to 
accommodate the population growth, and 
the risk of human and economic losses from 
earthquakes will rise accordingly.

California’s frequency of damaging earthquakes 
combined with a growing population in harm’s way 
creates an unacceptable level of risk so the State 
of California is committed by law to an aggressive 
earthquake loss reduction policy.

The California Earthquake 
Hazards Reduction Act

(Government Code, Chapter 12, 
Section 8870 et seq.)

The California Earthquake Hazards Reduction Act was authored 

by Senators Alfred E. Alquist and William Campbell and signed into law 

by Governor Deukmejian on October 2, 1985. The statute requires 

the Seismic Safety Commission to prepare and administer a program 

setting forth priorities, funding sources, amounts, schedules, and other 

resources needed to reduce statewide earthquake hazards signifi cantly 

by the year 2000.

We can neither prevent earthquakes nor predict 
when or where they will strike, but through the 
California Earthquake Loss Reduction Plan, we can 
dramatically reduce the devastating levels of deaths, 
serious injuries, and loss of property that invariably 
accompany major earthquakes in California.
1An Evaluation of Future Earthquake Losses in California, Division of Mines 
and Geology, 2000.
2 HAZUS 99 Estimated Annualized Earthquake Losses for the United States, 
FEMA 366, September, 2000.
3The Northridge Earthquake of January 17, 1994: Report of Data Collection 
and Analysis Prepared by the Geographic Information Systems Group of the 
Governor’s Offi ce of Emergency Services. Sacramento, 1994.
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Earthquake loss reduction can be defi ned as 
sustained actions to reduce or eliminate long-term 
risks to human life, property, and the economy from 
earthquakes.

In 1986, the California Earthquake Hazards 
Reduction Act directed California’s Alfred E. Alquist 
Seismic Safety Commission to establish a series of 
multiyear plans to signifi cantly reduce earthquake 
risk. The fi rst edition of the plan, known as California 
at Risk, became the State’s offi cial earthquake hazard 
reduction plan for 1987–1992. The second, third, and 
fourth editions (the plans for 1992–1996, 1997–2001, 
and 2002--2006) built on the fi rst, adding signifi cant 
new data and initiatives for action. The earlier 
editions served as useful catalysts for new seismic 
safety legislation and regulations in the areas of 
identifying seismic hazards and improving the safety 
of hospitals, homes, mobile homes, transportation, 
and the State’s infrastructure.

After the Loma Prieta earthquake, FEMA required 
the State to provide an earthquake hazard reduction 
plan to establish California’s eligibility for federal 
mitigation funding. California at Risk was recognized 
as the state’s earthquake mitigation plan. The plan 
has evolved into a multiuse document, serving State 
agencies, local governments, schools, businesses, 
volunteer and other private nonprofi t agencies, 
and individuals. It presents broad objectives 
and recommends strategies for achieving them.  
Responsibility for implementing and accomplishing 
the objectives rests with individuals, private 
businesses, and public agencies and institutions 
throughout California.

The federal government encourages partnerships 
among all levels of government and the private sector. 
These alliances form the foundation of the plan to 
empower all Americans to fulfi ll their responsibility 
for ensuring safer communities. The California 
Earthquake Loss Reduction Plan acknowledges the 
State’s commitment to this multilevel partnership. 
Included in that partnership are government agencies 
(federal, state, and local) that carry out seismic safety 
activities, academic institutions, the private sector, 
and volunteer organizations.

California has learned important lessons from 
its earthquakes. By continuing to support new 
and ongoing efforts to protect its people and the 
built environment, the state can be more effective 
in reducing damage and injury from succeeding 
earthquakes. California’s ability to reduce its seismic 

Evolution of the Plan risks will boost the environmental and economic 
viability of all Californians.

Great strides have been taken in implementing a 
long-term program for protecting Californians from 
earthquakes. Although progress to date has been 
good, there is much more that must be done if the 
vision of a safer California is to become a reality.

The Vision

The lives and properties of the citizens of California 
are made safer from the devastation of future 
earthquakes by the implementation of an effective, 
long-term seismic safety policy that has the following 
as its basic principles: 

• Continual advancement of the science of 
earthquakes and the techniques for mitigating 
their effects

• Evolutionary improvement in public policy 
affecting the design, construction, and retrofi t of 
California’s built environment

• Increased preparedness for short-term 
emergency response, and for long-term personal 
and economic recovery

The Goals

To achieve the vision, the California Earthquake 
Loss Reduction Plan presents three basic goals:

Advancement in Learning About Earthquakes

Applicable and effective research in geoscience, 
engineering, and social sciences about earthquakes, 
including techniques for mitigating their effects, are 
the basis of California’s mitigation strategies. The Plan 
is committed to learning more about why earthquakes 
happen, where and when the next earthquakes are 
most likely, and what the nature and pattern of future 
ground shaking are likely to be.

Advancement in Building for Earthquakes

Public policies that result in constructing 
earthquake resistant new buildings and retrofi tting 
the most vulnerable existing structures save lives 
and reduce property damage. New structures built 
to higher performance standards contribute to the 
continued strength of the California economy directly 
by reducing earthquake losses, and indirectly by 
allowing the State to deliver it’s products to the rest of 
the nation without interruption.

Advancement in Living with Earthquakes

Heightened preparedness and better emergency 
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response systems minimize the pain and suffering 
from potentially disastrous earthquakes. Both 
short- and long-term efforts to accomplish personal 
and economic recovery signifi cantly reduce their 
impacts. Californians need to be better prepared to 
understand, respond to, and recover from future 
earthquakes.

Making Progress 

Progress in achieving these goals should be 
monitored and reported on a regular basis by tracking 
measurable progress of key elements for each goal. 
For example, the advancement in learning about 
earthquakes can be monitored by the increase in 
the percentage of mapping of high-risk urban areas 
with respect to earthquake hazards. Advancement 
in building for earthquakes can be monitored by the 
reduction in the percentage of buildings at signifi cant 
risk. Advancement in living with earthquakes can 
be monitored by the increase in the number of local 
communities with an integrated and verifi ed response 
plan. A system should be developed to help public 
agencies and private organizations set priorities for 
their earthquake risk management efforts.
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The California Earthquake Loss Reduction Plan 
continues an ongoing quest to improve 
the safety of California’s residents from 

the hazards of earthquakes. The state-wide loss 
reduction planning process began in 1974 with 
the publication of the Final Report of the Joint 
Legislative Committee on Seismic Safety, a body 
that was established after the 1969 Santa Rosa 
earthquake. The Report summarized the history of 
early seismic safety policy and the achievements of 
the Joint Committee during its existence from 1970 
to 1974. It also made several recommendations, 
principal of which was the creation of the Seismic 
Safety Commission. 

Commission Established

The Seismic Safety Commission was established 
by legislation that took effect on January 1, 1975. 
The legislation directed the Commission to engage 
in the following activities: 

• Set mitigation and recovery goals and priorities 
in the public and private sectors.

• Request state agencies to devise criteria to 
promote earthquake and disaster safety.

• Recommend changes in programs to state 
agencies, local agencies, and the private sector 
to further seismic safety.

• Encourage research.

• Help coordinate the earthquake safety 
activities of government at all levels.

Within hours of the opening of its doors in 
Sacramento on August 1, 1975, the nearby Oroville 
earthquake shook the Commission’s offi ces. Since 
then, the Commission has investigated virtually 
every damaging California earthquake in its 
continuing quest to identify how best to protect 

The Perspective

Californians in the future. 
Soon after its establishment, the Commission 

inaugurated a process for updating the Joint 
Committee’s report to keep the state’s vision alive.

The First Report

From its beginning the Commission recognized that 
adoption and implementation of its recommendations 
were critical to successfully reducing earthquake risk.

The Commission’s fi rst report, Goals and Policies 
for Earthquake Safety in California, was published in 
1979. The report reemphasized many of the Joint 
Committee’s recommendations and added others. It 
focused on several common but key subject areas: 

• the roles of governments, the private sector, 
and the professions; 

• land use, especially general plan 
implementation by local governments; 

• improved standards for new construction, 
including enforcement and quality control; 

• locating, designing, constructing, and 
operating critical facilities and lifeline 
systems safely; 

• dealing with existing hazardous buildings; 
• strengthening preparedness and response 

capabilities; 
• guiding earthquake recovery; and 
• promoting earthquake education and safety 

training. 
In addition, the report contained recommendations 
for fi nancing seismic safety programs, dealing 
with earthquake prediction, and defi ning and 
supporting needed research.
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The SB1279 Report

Senate Bill 1279 in 1978 laid the foundation for 
California’s strategic planning process for seismic 
safety. This legislation followed two signifi cant 
earthquakes in China a damaging earthquake in 
Haicheng in 1975 that had been “predicted,” and a 
devastating earthquake in Tangshan in 1976 that had 
not. 

SB 1279 directed the Commission to assess the 
policy and program implications of earthquake 
prediction and to develop a strategic seismic safety 
program and fi nancing plan for California. The 
resulting report, Earthquake Hazards Management: 
An Action Plan for California, was published in 1982. 
In addition to refl ecting the Commission’s own 
thinking, the report reiterated the recommendations 
of a subcommittee of the Assembly Committee on 
Government Organization and a Governor’s Task 
Force on Earthquake Preparedness. Commonly 
known as the 1279 report, it recommended a fi ve-year, 
$721 million improvement program to support major 
new initiatives.

California at Risk

Because of its desire to maintain the momentum of 
a goal- and policy-setting process, the Commission 
sponsored the California Earthquake Hazard 
Reduction Act of 1986. Enactment followed the 
devastating Mexico City earthquake of 1985, which 
brought home the specter of massive urban losses. 
The legislation was passed by the Legislature, was 
signed by Governor Deukmejian, and became 
effective January 1, 1986, offi cially launching the 
Commission’s strategic planning effort. Its goal was 
simple: 

To signifi cantly reduce statewide seismic 
hazards by the end of the century

The Commission was assigned the tasks of 
preparing and administering the program, which 
included setting priorities, fi nding funding sources, 
establishing appropriate funding amounts, and 
dealing with schedules. Implementing the program 
involves more than 40 state agencies that share 
responsibilities for seismic safety.

The program was built around the concept of a 
regular series of fi ve-year plans with annual program 
reports. The fi rst document, known as California at 
Risk, was published for 1987–1992. It contained 70 
new initiatives. 

The second edition covered the 1992–1996 period. 

That edition reduced the number of initiatives to 
42 and identifi ed the following categories: Existing 
Vulnerable Facilities, New Facilities, Emergency 
Response Management, Disaster Recovery, Research, 
and Information/Education. 

The Commission assessed the progress of 
implementation by publishing intervening status 
reports. Each report contains comments on what has 
been achieved, what has been delayed, and what 
remains to be initiated. Many lessons were learned 
and relearned from earthquakes that occurred after 
1986. Those events include the damaging earthquakes 
in 1987 at Whittier Narrows, in 1989 at Loma Prieta, 
and in 1994 at Northridge. The resulting lessons were 
incorporated by the Commission into its strategic 
planning process.

The 1997 Edition

The third edition of the strategic plan covered the 
1997-2001 period and continued a process that began 
over 20 years ago. Although the Commission took 
an appropriate new look and somewhat different 
emphasis, it did so with a continued commitment to 
the original goals and an intent that the document 
serve multiple purposes:

• First, it continued to be the Commission’s policy 
statement about what needs to be done to reduce 
earthquake risk over the long term.

• Second, it was the state’s strategic plan guiding 
the Executive Branch agencies in their overall 
implementation strategies and priorities for 
seismic safety.

• Third, it complied with the National Hazards 
Mitigation Strategy and served as the state’s 
federally required hazard mitigation plan for 
earthquakes.

The 2002 Edition

The 2002 edition of the plan revised and updated 
the elements and initiatives of the 1997 edition. A 
critical initiative under each element was prioritized, 
and a completion time frame was added. The main 
objective of this edition was to advance three basic 
goals of the Commission by the year 2010:

• Learning about earthquakes

• Building to resist earthquakes

• Living with earthquakes

Although formats, styles, priorities, and other 
elements have changed over the years, the strategic 

CELRPlan2.indd   Sec1:9CELRPlan2.indd   Sec1:9 7/29/07   2:48:36 PM7/29/07   2:48:36 PM



10.

planning approach has produced several long-term 
accomplishments:

• The Commission maintained a legislatively 
required process to defi ne and recommend broad 
safety policy goals, priorities, and means of 
implementation.

• The planning process infl uenced the scope and 
direction of many programs and provided an 
“agenda-in-waiting” of recommended actions to 
be proposed when opportunities arose.

• The process provided a framework for defi ning 
the Commission’s regular legislative program 
and for supporting or opposing relevant 
legislation proposed by others.

• The process served the broader earthquake 
constituency by providing an acceptable, policy-
oriented, state-level strategic plan.

• The process provided specifi c recommendations 
supporting program operations in individual 
agencies.

• The process helped the Commission and others 
review and evaluate accomplishments as well as 
identify remaining seismic safety needs.

• The resulting document served as part of 
the state’s multi-hazard mitigation plan for 
earthquakes, helping eligible state and local 
agencies and other organizations receive about 
$1 billion in federal mitigation grant funds.

This edition of the California Earthquake Loss 
Reduction Plan, like its predecessors, is dedicated 
to the continuing quest to reduce losses and speed 
recovery after the next major earthquake strikes in 
California. It also serves as the guide for the seismic 
chapter of the State’s Multi Hazard Mitigation Plan.
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Mitigation works! Upgrading existing 
vulnerable structures, using better designs 
in new construction, and increasing 

preparedness in all areas are the most cost-effective 
ways to reduce losses and speed recovery in future 
earthquakes.

Compared with the devastating impacts from 
earthquakes in other seismically active areas of the 
world, California’s higher standards of construction 
consistently show that the benefi ts of good mitigation 
practices are real.  The magnitude of losses in recent 
earthquakes in Turkey, Taiwan, Iran, India, Sumatra, 
Pakistan and Java show that the state’s use of sound 
design and construction practices makes an enormous 
difference in controlling losses.  However, based on 
observations from the Northridge, Hector Mine, and 
San Simeon earthquakes, there is room to reduce 
further the earthquake-related losses expected in 
future California earthquakes. 

Quantifying the benefi ts of mitigation is not 
easy. Common sense tells us that if a building is 
constructed to higher performance standards, it will 
suffer less damage than one constructed to lower 
standards. But the questions often asked—how 
much better, is it cost effective, or has it been proven 

The Benefi ts

Event
Mexico 

City 
1985

Loma 
Prieta 
1989

Northridge, 
 

1994

Kobe, 
Japan 
1995

Turkey 
1999

Taiwan
1999

India 
2001

Sumatra
2004

Pakistan
2005

Java
2006

Magnitude

Loss of Life

Buildings 
with Severe 

Damage

8.1/7.5
1

10,000

5,700

6.9

63

27,000

6.7

57

14,000

7.1

5,400

150,000

7.4/7.2
2

17,439

115,000

7.6

2,043

81,000

7.7

20,005

1,120,000

9.3

230,000

unknown

7.6

76,000

unknown

6.2

6,000

296,000

1A second (magnitude 7.5) earthquake occurred 36 hours after the initial event. 
2A second (magnitude 7.2) earthquake occurred in Turkey near the eastern margin of the area damaged from the magnitude 7.4 Kocaeli, Turkey, 
earthquake. The fi gures presented in the table are presented for both earthquakes.
3Information comes from a variety of sources and in some cases may not be entirely accurate.

Comparison of Major Earthquakes

in an actual event—are diffi cult to answer.  Current 
cost-benefi t analyses are beginning to provide some 
powerful answers.

We can now say with 95% confi dence that a 
destructive earthquake will strike within California 
in the next 30 years.  The Multi-Hazard Mitigation 
Council found that the federal government’s recent 
investment of $870 million in earthquake hazard 
mitigation will result in $1.3 billion in future benefi ts.1  
Efforts to develop better building codes, mitigation 
plans, and hazard maps for earthquake safety should 
provide a benefi t to cost ratio in excess of 4 to 1.2

Taking Action

Traditionally, the focus of mitigation effort 
has been on life safety. This minimum level of 
seismic mitigation has been driven by mandatory 
government actions such as adopting and enforcing 
rigorous building codes, and requiring demolition 
of unreinforced masonry buildings with very high 
collapse potential. Today, however, there is a growing 
trend toward mitigating economic losses as well, 
by voluntarily setting higher standards to protect 
property and ensure continued business operations. 
The combined economic losses from the Loma Prieta 
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earthquake in 1989 and the Northridge earthquake in 
1994 exceeded $50 billion. The moderate Northridge 
earthquake alone resulted in the third largest 
economic loss caused by a natural disaster in the 
nation’s history. We know mitigation saves lives, but 
it also reduces the economic losses to a degree that is 
far in excess of the costs of mitigation.

In California the mitigation movement is still 
emerging. In a 1996 memorandum on the subject 
of voluntary seismic retrofi t in the state, the Senate 
Offi ce of Research stated: “Very little voluntary 
commercial retrofi t activity is occurring. Most 
commercial activity is because of mandatory 
local programs to strengthen, demolish, or reduce 
occupancy of unreinforced masonry buildings, or as 
the result of earthquake damage.” That fi nding belies 
the fact that professionals involved in earthquake loss 
reduction (structural engineers, insurance specialists, 
national economists) agree that mitigation works, and 
that cost-effective means exist by which the losses 
can be reduced. State-mandated programs, such as 
the Field Act for public schools and the Hospital Act 
for hospitals, have also demonstrated their value in 
reducing losses from recent earthquakes.

Major corporations and institutions are moving 
aggressively toward mitigation actions that involve 
seismic retrofi t of their existing facilities and higher 
performance standards for their new facilities. These 
actions are motivated by the need to ensure protection 
of property, continuance of operations, and greater 
levels of life safety for their employees and customers.

Reducing earthquake losses through effective 
mitigation efforts is good public policy. Effective 
mitigation requires three steps: 1) creating cost-
effective design and construction solutions; 2) setting 
priorities; and 3) committing the necessary resources. 
Good design and construction solutions are available; 
priorities will vary within the building construction 
and operations industry but are well understood; 
however, it is the committing of resources that 
continues to be a stumbling block. The key to 
encouraging sustained, voluntary mitigation efforts 
lies in incentives that stimulate the private sector to 
take action. Many public and private entities have 
already initiated earthquake mitigation actions, and 
more will do so in the future. The movement is under 
way. But much more needs to be done if we are to 
reduce the losses and speed recovery to appropriate 
levels.

Conclusion

The magnitude of economic losses caused 
by destructive earthquakes is now widely 
recognized throughout California. The economy 
of California cannot withstand repeated Loma 
Prieta or Northridge disasters. The benefi ts of 
earthquake loss reduction far outweigh the cost.  
It’s time to commit the needed resources to get 
the job done. 
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The California Earthquake Loss Reduction Plan 
sets forth basic government policy directions 
in pursuit of the vision for a safer California. 

Mitigation works! Loss reduction is possible and 
practical. Signifi cant progress has already been made, 
and with continued commitment, losses can be 
dramatically reduced.

The Plan rests on the fact that increased levels of 
seismic performance—through the upgrading of 
existing vulnerable structures, better design of new 
structures, and increased preparedness in all areas—
provide the most cost-effective method to reduce 
losses and improve recovery from earthquakes. 

The Plan is a road map to achieve a safer California. 
It contains 11 major elements, each addressing a 
distinct but interrelated area of concern. It defi nes 
statewide objectives and strategies to support the 
Plan goals. Each element targets specifi c areas of 
earthquake risk, but it also supports many of the 

other elements to provide a coherent framework to 
address the entire spectrum of loss reduction. 

Each element is important in the quest for a safer 
California, and each is considered an indispensable 
part of the plan. The elements do not make up a list 
of detailed action items, but rather present broad 
policies and strategies to guide the activities of 
government agencies, public and private institutions, 
and the public. Individual one-page policy statements 
for each element follow. 

More detailed actions that support the plan are 
presented in “The Initiatives” and provide refi nement 
to the overall plan of action. Ultimately, it is the 
responsibility of agencies and individuals to ensure 
that their actions fulfi ll the intent of the plan. 

The Plan
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The Plan Matrix

Geosciences

Insufficient use of
current geologic
knowledge

Full application of
geosciences

Improve use of
current geoscience
knowledge

Apply consistent
geoscience
standards

Show cost-
effectiveness

Concerns

Objective(s)

Strategies

Research and
Technology

Insufficient technical
knowledge

Sustained research,
effective transfer of
technology

Support risk
reduction research

Ensure applicability
to risk reduction

Demonstrate value
of research for
improving seimic
safety

Coordinate research
activities

Greater levels of
risk reduction

State to operate
the program.

State = minimal
Local = none
User = varies

Reduced insurance
rates, tax benefits

Education and
Information

Insufficiently
educated and
informed citizenry

Increased knowl-
edge to make
effective decisions

Promote
competency of
professionals

Increase public
awareness

Inform public
officials

Economics

Unacceptable
economic losses

Shift of design and
construction policies
to economic value
basis

Demonstrate cost-
effectiveness

Develop incentives

Include property
protection in model
codes

Land Use

Seismic hazards not
incorporated in
general plans

Balance between
growth and seismic
hazards

Incorporate seismic
hazards data in
general plans

Strengthen the
California Environ-
mental Quality Act
(CEQA) process

Develop mitigation
techniques

Learning About Earthquakes

Benefits

Responsibilities

Costs

Incentives

Support ongoing
research

Better performance
to reduce losses

State is prime
motivator; local
entities are
enforcers.

State = ongoing
Local = minimal
User = < 2 percent

Building and zoning
trade-offs, insurance
rates, tax benefits

Strenthen K–12
earthquake
programs

Better educated
policy makers and
professionals

State is prime
motivator; local
entities are
enforcers.

State = minimal
Local = none
User = negligible

Strong state policy,
public demand

Protect functionality
of infrastructure

Improved economic
viability and reduced
tax impact

State is prime
leader; all levels
participate.

State = minimal
Local = minimal
User = varies

Strong state policy,
public demand

Protect areas from
inundation

Avoid negative
impact on planning
goals

State to develop
data; local entities
to implement;
owners to use.

State = minimal
Local = varies
Owner = minimal

Zoning trade-offs,
density rights,
transfers, etc.

EarthquakeSafety
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Existing
Buildings

Property protection
deficiencies in
buildings

Upgrade vulnerable
buildings to
acceptable
performance levels

Provide incentives
to retrofit

Initiate broad
educational efforts

Develop effective
methodologies

Upgrade vulnerable
buildings and other
structures

Significant reduction
in loss of life and
costs

State is prime
motivator; all levels
participate.

State = considerable
Local = considerable
User = varies

Economic and
regulatory

New
Buildings

Unacceptable levels
of personal and
economic impact

Increased life,
property, and
economic safety

Include all new
buildimgs

Develop integrated
approach to seismic
design

Adopt California-
specific standards

Do performance-
focused research

Improved life-safety,
reduced economic
impact

State must enforce
plan for its own
properties.

State = minimal
Local = minimal
User = < 2 percent

Economic and
regulatory

Utilities and
Transportation

Catastrophic
personal and
economic loss

Protect life, limit
property damage,
resume function

Ensure performance
standards

Mitigate secondary
effects

Evaluate and
prioritize mitigation
measures

Retrofit critical
systems

Economic viability of
the region and state

State is the lead;
each system owner
must participate.

State = considerable
Local = considerable
Utility = varies

Economic and
regulatory

Preparedness

Insufficient under-
standing and action

Increased under-
standing and ability
to act

Increase under-
standing of potential
impact

Develop compre-
hensive approach

Encourage
individuals to act

Improve K–12
school preparedness

Minimized personal
losses

State provides
leadership; individual
entities implement.

State = minimal
Local = minimal
User = minimal

Strong state policy,
public demand

Emergency
Response

Insufficient respon-
sive and sustainable
systems

Improved communi-
cations and medical
response

Improve communi-
cations

Improve medical
response

Improve search
and rescue

Improve emergency
management
capability

Preservation of lives
and property

State provides
facilities, equipment,
and training.

State = considerable
Local = minimal
User = negligible

Strong state policy,
public demand

Recovery

Impairments to
effective and speedy
recovery

Statewide recovery
plan and implementa-
tion

Establish a statewide
strategic recovery
plan

Expand interim and
long-term housing
capability

Expedite permitting
and rebuilding
processes

Provide accurate and
timely information

Minimized economic
disaster

State provides
leadership; local
entities implement.

State = considerable
Local = minimal
User = negligible

Strong state policy,
public demand

Building for Earthquakes Living with Earthquakes

Safety List 
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Format for the Initiatives

T Priority

Date

Progress
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Geosciences Element

Strategies Benefits

Responsibilities

Costs

Incentives

Objectives
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Geosciences Initiatives

Strategies and Initiatives

Objective:Full Application of Geosciences

Geosciences Element
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Geosciences Element (Continued)
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Earthquake professionals and decision makers still do not have sufficient knowledge 
to implement effective measures to protect our communities from earthquake losses. 
Many continue to rely on outdated or ineffective technologies and methods. Several 
factors contribute to the problem:

1. Financial support for research has not kept pace with the need. 
2. Research on issues critical to California has been inadequate. 
3. Mechanisms to validate, adopt, and implement research findings are insufficient.

Objectives

To develop and sustain research that identifies cost-effective methods to improve seismic safety.
To facilitate the implementation of validated research findings. 

Research &Technology Element

Strategies

Support Risk Reduction Research

Ensure adequate state funding for cost-effective re-
search as presented in the Seismic Safety Commission’s 
A Safer, More Resilient California: The State Plan for 
Earthquake Research. 

Ensure Applicability to Risk Reduction 

Involve earthquake professionals and decision makers in 
the research process to help set priorities, validate results,
and provide feedback on implementation. 

Demonstrate Value of Research for 
Improving Seismic Safety 

Demonstrate the effectiveness of research for improving
seismic safety using laboratory tests, seismic simulations, 
and postearthquake investigations.

Coordinate Research Activities 

Review and evaluate federal, state, and industrial earth- 
quake research activities to ensure that California earth- 
quake risk reduction priorities are being adequately 
addressed.

Benefits

The benefits are more cost-effective techniques to retrofit
existing structures in order to provide life safety and to de- 
sign new construction to achieve higher protection of both 
lives and property.

Responsibilities

The state is responsible for creation and operation of the Risk 
Reduction Program; universities and private research institu- 
tions, local agencies, building code officials, industry, corpo- 
rations, and the professional communities will be involved in 
the process.

Costs

Cost to the state for the Risk Reduction Program will be $5 to 
$10 million annually. Cost to local agencies and the design 
professionals will be negligible since The Plan envisions 
better use of research results. Cost to end users will vary; 
large entities may share in the cost since they will benefit 
significantly. Cost to small entities will be negligible. 

Incentives

Incentives for using advanced performance technology may 
include reduced insurance rates and tax policies that reflect
the value of improved seismic performance without penaliz- 
ing users.
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Objective: Cost-effective Methods to Improve Seismic Safety

Strategies and Initiatives

Research & Technology Element
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Objective

Education & Information Element

Strategies Benefits

Responsibilities

Costs

Incentives

EarthquakeSafety
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Objective: Increased Knowledge to Make Effective Decisions

Strategies and Initiatives

Education & Information Initiatives
EarthquakeSafety
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Objectives

Economics Element

Strategies Benefits

Responsibilities

Costs

Incentives
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Objective:Emphasize Earthquake Mitigation Policies That
         Recognize Economic Value

Strategies and Initiatives

Economics Element
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Objective

Strategies

Land Use Element

Benefits

Responsibilities

Costs

Incentives
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Objective:Achieve Balance Between Growth and Seismic Hazards

Strategies and Initiatives

Land Use Initiatives
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Many of California’s existing buildings, including homes, are vulnerable to damage 
or collapse from earthquakes. Most seismic retrofit projects to date have focused ap- 
propriately on life safety and have not significantly reduced the potential loss to 
property, personal disruption, and productivity. Continuing occurrence of earthquake 
damage to older and recently constructed buildings clearly demonstrates the need for 
heightened awareness of the benefit of increased performance levels beyond life 
safety.

Objectives

To initiate aggressive efforts toward reducing loss of life and vulnerability of property in exist- 
ing buildings. To ensure that all existing high-occupancy and essential services buildings are
upgraded to remain occupiable following earthquakes. 

Strategies

Provide Incentives to Retrofit

The economic structure affecting property ownership and 
the building industry should provide compelling incen- 
tives for retrofitting structural and nonstructural elements 
of existing buildings in accordance with standards that 
improve seismic performance.

Initiate Broad Educational Efforts

Educate building owners, design professionals, and others 
involved in the retrofit design and construction process
about the benefit of retrofitting existing buildings for im- 
proved performance, including basic structures,
nonstructural components, and operational elements. 

Develop Effective Methodologies

Continue to develop a reliable and practical performance- 
based methodology to ensure that seismic retrofit design 
and construction can be accomplished with consistent 
results.

Upgrade Vulnerable Buildings and Other Structures

Establish effective risk reduction programs to upgrade 
seismically vulnerable buildings. Priorities should include 
essential services buildings, public and private schools, 
single- and multifamily housing, parking structures, and 
facilities housing hazardous materials. 

Existing Buildings Element

Benefits

Significant reductions in loss of life, property damage, and 
business interruptions, which may lead to loss of market 
share and tax revenues, will result from applying aggressive
retrofitting strategies to vulnerable buildings. 

Responsibilities

Responsibility rests at all levels of the public and private 
sectors. The state of California should take the lead in moti- 
vating and initiating the strategies and in implementing them 
for state-owned buildings, and it should place a high priority 
on legislation, education, financial approaches, and code 
development necessary to achieve this goal. 

Costs

Incentives

Economic incentives for seismic retrofit may include alterna- 
tive funding, reduced insurance rates, tax benefits, and ex- 
tended longevity of the property function. Experience indi- 
cates the value of retrofitting is stifled by a lack of clear 
financial incentive. Significant improvement, within an accel- 
erated time frame, can be accomplished only by recognition
of the economic advantage of improved seismic performance. 

The state’s cost in setting policy and direction will be 
considerable. Cost to state and local jurisdictions for 
implementation will be considerable. Retrofit costs to the 
state, school districts, local governments, and other 
property owners will be significant and will vary depend-
ing on the effectiveness of design and the incentives. 
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Objective: UpgradeVulnerable Buildings and Structures

Strategies and Initiatives

6.1 Provide Incentives to Retrofit

6.1.1 Encourage economic incentives, such as improved
mortgage terms, reduced insurance rates, and positive 
tax benefits, for upgrading structural and 
nonstructural elements in buildings. 

Priority: Critically Important
Time to accomplish: 10 years 

6.1.2 Amend the California Building Code  to allow upgrad- 
ing of the structural and nonstructural elements of 
buildings without triggering other code upgrade 
requirements, providing the work is intended to im- 
prove seismic performance. 

Priority: Important 

6.1.3 Amend local regulations to allow increased use or 
area in consideration of seismic retrofit.

Priority: Important 

6.2 Initiate Broad Educational Efforts

6.2.1 Develop and implement continuing education pro-
grams aimed at increasing the knowledge of those 
responsible for enforcing seismic design principles, 
including building inspectors, plan checkers, and 
others involved in the construction trades. 

Priority: Very Important

6.2.2 Develop and implement plans to increase the build- 
ing owner’s general knowledge of and appreciation
for the value of seismic upgrading of the building’s 
structural and nonstructural elements. 

Priority: Very Important

6.3 Develop Effective Methodologies 

6.3.1 Continue efforts to develop reliable and practical 
methodologies and codes for: 1) minimum prescrip-
tive retrofit standards; and 2) enhanced performance- 
based retrofit standards for the structural and 
nonstructural elements of all types of existing public 
and private buildings, including essential services 
buildings and higher-education institutions, that can 
provide cost-effective improved seismic resistance.

Priority: Very Important

6.4 Upgrade Vulnerable Buildings and Other Structures

6.4.1 Report to the public the changes in understanding of 
the seismic vulnerability of selected buildings, or 
conditions that warrant wide attention. Address the 
problems discovered through continual study of 
earthquake effects on buildings. Include methods to 
handle the associated technical, administrative, and 
public policy issues. 

Priority: Very Important

6.4.2 Ensure that essential service and hospital buildings 
remain occupiable and the time to regain full oper-
ability is minimized. Operation includes the continu- 
ance of all utility services and systems necessary for 
proper function of such facilities. 

Priority: Very Important

6.4.3 Identify and prioritize all seismically vulnerable pub- 
lic and private buildings. Establish a mitigation plan 
to reduce the risk posed by those buildings, including 
structural and nonstructural elements, equipment, 
and contents. The most vulnerable and the most es- 
sential buildings should be addressed as the highest 
priority.

Priority: Critically Important
Time to accomplish: 10 years 

6.4.4 Adopt, by legislation, appendix chapters 2 and 3 of 
the International Existing Building Code,  or comparable 
sections of successor documents, for the seismic 
retrofit of tilt-up buildings and older homes. 

Priority: Very Important

6.4.5 Adopt modifications to the building codes, including 
the California Historic Building Code,  to require seismic 
retrofit of seismically vulnerable buildings when 
major modifications, alterations, or additions to the 
building require issuance of a building permit. 

Priority: Important 

6.4.6 Enforce the California Building Standards Code  for all 
modifications, alterations, or additions to state-owned 
buildings.

Priority: Important 

Existing Buildings Element

CELRPlan2.indd   Sec1:30CELRPlan2.indd   Sec1:30 7/29/07   2:48:49 PM7/29/07   2:48:49 PM



31.

Existing Buildings Element

6.4.7 Encourage building occupants, lease holders, mort-
gage providers, and insurers to require building own- 
ers to disclose seismic risks and the options to miti- 
gate them prior to executing new or continuing 
financial commitments in connection with the build- 
ing use.

Priority: Important 

6.4.8 Adopt legislation to require compliance with the 
current Unreinforced Masonry (URM) Building Law 
in accordance with the International Existing Building 
Code.

Priority: Important 

6.4.9 Develop and adopt postearthquake repair and retrofit
standards for damaged buildings.

Priority: Very Important

(Continued)
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Objective

Strategies

New Buildings Element

Benefits

Responsibilities

Costs

Incentives
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Objective: Increased Reliability for Human Safety and Property Protection

Strategies and Initiatives

New Buildings Element
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Objective

Strategies

Utilities & Transportation Element

Benefits

Responsibilities

Costs

Incentives
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Utilities & Transportation Initiatives

Objective:Protect Life, Limit Property Damage, and Resume Functions

Strategies and Initiatives
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Objectives

Strategies

Preparedness Element

Benefits

Responsibilities

Costs

Incentives

Safety List
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Strategies and Initiatives

Objective:Comprehensive Approaches to Preparedness

Preparedness Element
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Objective

Strategies

Emergency Response Element

Benefits

Responsibilities

Costs

Incentives
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Objective: Improved Emergency Management and Response Systems

Strategies and Initiatives

Emergency Response Element
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Emergency Response Initiatives (Continued)
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Objective

Recovery Element

Strategies Benefits

Responsibilities

Costs

Incentives
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Objective:Statewide Recovery Plan and Implementation

Strategies and Initiatives

Recovery Element
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