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CONSENT CALENDAR
July 29, 2025

To: Honorable Mayor and Members of the City Council

From: Paul Buddenhagen, City Manager

Submitted by: Henry Oyekanmi, Director of Finance
David White, Deputy City Manager

Subject: Amending the City Council’s Policy for the General Fund Reserves

RECOMMENDATION
Adopt a Resolution amending the City Council’s Policy for the General Fund Reserves 
and rescind Resolution No. 69,440-N.S.

FISCAL IMPACTS OF RECOMMENDATION
There is no direct fiscal impact related to amending the policy.  However, the policy is 
intended to provide guidelines for ensuring an adequate reserve policy to assist the City 
in mitigating current and future financial risks resulting from economic instability or
catastrophic loss.

BACKGROUND
A general fund reserve, or “rainy day fund,” ensures a government’s ability to maintain
vital services to the community during times of economic uncertainty and to help 
mitigate the negative impacts of extraordinary risk such as earthquakes, fires and 
floods.  The City’s current policy includes two elements of the General Fund Reserves:

(1) A Stability Reserve is maintained to mitigate loss of service delivery and financial 
risks associated with unexpected revenue shortfalls during a single fiscal year or 
during a prolonged recessionary period. The purpose of the Stability Reserve is to 
provide fiscal stability in response to unexpected downturns or revenue shortfalls, 
and not to serve as a funding source for new programs or projects. 

(2) A Catastrophic Reserve is maintained for the purpose of sustaining General Fund 
operations in the case of a public emergency such as a natural disaster or other 
catastrophic event. The Catastrophic Reserve will be used to respond to extreme, 
onetime events, such as earthquakes, fires, floods, civil unrest, terrorist attacks, 
public health emergencies and pandemics. The Catastrophic Reserve will not be 
accessed to meet operational shortfalls or to fund new programs or projects.
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On December 13, 2016, the City Council received a report to amend the General Fund 
Reserve Policy as the previous policy set the target at 8 percent of General Fund 
revenues, which was less than half the minimum 16.7 percent reserve level 
recommended by the Government Finance Officers Association (GFOA). In order to 
determine an appropriate target General Fund Reserve level for the City of Berkeley, 
staff conducted a risk assessment. Based on the outcome of the risk assessment, it was 
recommended that the appropriate reserve level for the City should be at least 30 
percent of the Adopted General Fund revenues by Fiscal Year 2027.  

On June 16, 2020, Council adopted Resolution No. 69-440-N.S. to amend the General 
Fund Reserves Policy. As specified within the Policy, “based on a risk assessment 
(according to best practices), to be updated at least every five years, the Council may 
consider increasing or lowering the General Fund Reserves level.”  In accordance with 
the Policy, City staff engaged the GFOA to complete a report entitled “A Risk-Based 
Analysis and Stress Test of General Fund Reserve Requirements for the City of 
Berkeley, California.”  The report was presented to the City’s Budget and Finance Policy 
Committee on February 13, 2025 and on March 13, 2025. The Committee acted
M/S/C (Ishii/Kesarwani) to forward the item to Council with a qualified positive 
recommendation to change the General Fund Reserve Policy to reflect a target range of 
between 20 to 30 percent of revenue and maintain revenue as the baseline.

ENVIRONMENTAL SUSTAINABILITY AND CLIMATE IMPACTS
The report identified the potential impacts of natural disasters on the reserves.

RATIONALE FOR RECOMMENDATION
Based on the risk assessment performed by GFOA, it was determined that General 
Fund reserves should be a range between 20% to 30% of revenue. This should provide 
the City with a reasonable level of reserves to manage the various risks (i.e., wildfires, 
recessions and revenue volatility, earthquakes, high winds, tsunamis, pensions) 
analyzed. It is important to note that the higher the level of reserves, the higher the 
probability that the City will be able to maintain needed services during an emergency or 
economic downturn.

ALTERNATIVE ACTIONS CONSIDERED
The Committee considered not changing the existing policy.

CONTACT PERSON
David White, Deputy City Manager, (510) 981-7000
Henry Oyekanmi, Director of Finance, (510) 981-7200

Attachments: 
1: Resolution

Exhibit A: City of Berkeley General Fund Reserves Policy
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2: City of Berkeley General Fund Reserves Policy (track changes)
3: A Risk-Based Analysis and Stress Test of General Fund Reserve Requirements for 
the City of Berkeley, California prepared by the Government Finance Officers 
Association
4. General Fund Reserve Balance and Percentages To Reach Target Goal
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RESOLUTION NO. ##,###-N.S.

AMENDING THE CITY COUNCIL'S POLICY FOR THE GENERAL FUND RESERVES

WHEREAS, the General Fund Reserves ensures the City's ability to maintain vital 
services to the community during times of economic uncertainty; and

WHEREAS, the City is committed to achieving long-term fiscal stability as well as 
mitigating the negative impacts of extraordinary risk such as earthquakes, fires, floods, 
public health emergencies and pandemics; and

WHEREAS, specific portions of the reserves should be designated for catastrophic and 
stabilization purposes and should be reported separately from the General Fund 
Balance; and

WHEREAS, when using the General Fund Reserves the City should specify the 
purpose for the use of reserve funds, the time frame in which the reserve funds can be 
used, and how much will be used during that time frame; and

WHEREAS, the General Fund Reserves ensures the City's ability to maintain vital 
services to the community during times of economic uncertainty; and

WHEREAS, the City is committed to achieving long-term fiscal stability as well as 
mitigating the negative impacts of extraordinary risk such as earthquakes, fires, floods, 
public health emergencies and pandemics; and

WHEREAS, Council adopted Resolution No. 69,440-N.S. on June 16, 2020 that 
included a long-term goal of Reserves of a minimum of 30% of General Fund 
Revenues, to be achieved within no more than 10 years (Fiscal Year 2027); and

WHEREAS, the Policy states that, “based on a risk assessment (according to best 
practices), to be updated at least every five years, the Council may consider increasing 
or lowering the General Fund Reserves level”; and

WHEREAS, the Government Finance Officers Association prepared a report entitled 
“A Risk-Based Analysis and Stress Test of General Fund Reserve Requirements for 
the City of Berkeley, California” that was presented to the Budget and Finance Policy 
Committee; and

WHEREAS, the Budget and Finance Policy Committee voted on March 13, 2025 to 
forward the item to Council with a qualified positive recommendation to change the 
policy to reflect a target range of 20 to 30 percent of revenue and maintain revenue as 
a baseline
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NOW THEREFORE, BE IT RESOLVED by the Council of the City of Berkeley that it 
rescinds Resolution No. 69,440-N.S. and adopts the amended City Council Policy for the 
General Fund Reserves, attached as Exhibit A.

Exhibits 
A: City of Berkeley General Fund Reserves Policy
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City of Berkeley 
General Fund Reserves Policy

Policy
The General Fund is the City's primary operating fund. It is not connected to any one 
revenue source and may be used at the City's discretion. The General Fund is the 
operation fund that pays for general services provided by the City as well as public 
safety and capital improvements. The General Fund accounts for all general revenues 
and expenditures of the City related to the delivery of the City's general services not 
specifically collected or levied for other City funds.

The City of Berkeley is committed to achieving long-term fiscal stability as well as 
mitigating the negative impacts of extraordinary risk such as earthquakes, fires, floods, 
public health emergencies, pandemics, and economic volatility. A key attribute of a 
financially stable organization is appropriate reserves. Strong reserves position an 
organization to weather significant economic downturns more effectively, manage the 
consequences of outside agency actions that may result in revenue reductions, and 
address unexpected emergencies such as natural disasters and other catastrophic 
events. Establishing an adequate General Fund Reserves policy allows the City to 
mitigate current and future financial risks resulting from economic instability or 
catastrophic loss.

Functions of Reserves: Stability and Catastrophic
The City of Berkeley will establish and maintain adequate General Fund Reserves 
("Reserves") to prepare for the impact of economic cycles and catastrophic events and 
assure fluctuations in revenue do not impede the City's ability to meet expenditure 
obligations. When revenues fail to meet the City's normal operating requirements, or the 
need for disbursements temporarily exceeds receipts, General Fund Reserves, upon a 
two-thirds vote of the City Council, may be used in accordance with the standards set 
forth herein.

The Reserves shall be comprised of two elements: a Stability Reserve and a 
Catastrophic Reserve. The Reserves shall not be used for ongoing or new programs or 
services.

A Stability Reserve will be maintained to mitigate loss of service delivery and financial 
risks associated with unexpected revenue shortfalls during a single fiscal year or during 
a prolonged recessionary period. The purpose of the Stability Reserve is to provide 
fiscal stability in response to unexpected downturns or revenue shortfalls, and not to 
serve as a funding source for new programs or projects.

A Catastrophic Reserve will be maintained for the purpose of sustaining General Fund 
operations in the case of a public emergency such as a natural disaster or other 
catastrophic event. The Catastrophic Reserve will be used to respond to extreme, 
onetime events, such as earthquakes, fires, floods, civil unrest, terrorist attacks, public 
health emergencies and pandemics. The Catastrophic Reserve will not be accessed to 
meet operational shortfalls or to fund new programs or projects.
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Funding and Functions that are NOT Part of the General Fund Reserves
Not included in the General Fund Reserves are funds that are set aside for a specific 
purpose. This would include restricted, committed, and assigned funds.

 The restricted fund balance category includes amounts that can be spent only 
for the specific purposes stipulated by constitution, external resource providers, 
or through enabling legislation.

 The committed fund balance classification includes amounts that can be used 
only for the specific purposes determined by a formal action by the City 
Council.

 Amounts in the assigned fund balance classification are intended to be used 
by the government for specific purposes but do not meet the criteria to be 
classified as restricted or committed.

Target Reserves Levels
The General Fund Reserves consists of the total of the Stability Reserve and the 
Catastrophic Reserve. 55% of the Reserves shall be allocated to the Stability Reserve 
and 45% to the Catastrophic Reserve.

Effective immediately, the target level for the Reserves shall be a minimum of 13.8% 
of 2017 Adopted General Fund Revenues with an Intermediate Goal of a minimum of 
16.7% by the end of Fiscal Year 2020, if financially feasible. The Council hereby 
adopts a long-term goal of Reserves of a range of between 20 to 30 percent of 
General Fund Revenues, to be achieved within no more than 10 years. Based on a 
risk assessment (according to best practices), to be updated at least every five years, 
the Council may consider increasing or lowering the General Fund Reserves level.

Starting in Fiscal Year 2018, to achieve the City's intermediate and long-term Reserves 
Goals, 50% of Excess Equity above the first $1 M shall be allocated to Reserves.
Additional Excess Equity may be allocated to Reserves by a majority vote of the City 
Council.

Methodology to Meet Reserve Levels
The General Fund Reserves are separate from the General Fund Balance. The sum of 
the Stability Reserve and the Catastrophic Reserve and the amount determined to be 
Excess Equity is deemed to be General Fund Unassigned Fund Balance. Unassigned 
Fund Balance is the residual classification for the City's General Fund and includes all 
spendable amounts not contained in the other classifications.

Excess Equity is most commonly a non-recurring source of revenue and shall only be 
used for one-time, non-recurring expenditure needs of the City. Excess Equity should 
be reported separately from the General Fund Reserves.
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Attaining the long-term goal of General Fund Reserves of a minimum of 30% of 
General Fund Revenues is important to the long-term financial health and stability of 
the City.

Draw-down of the General Fund Reserves
For any draw-down from General Fund Reserves, Council shall adopt a plan that 
includes the following:

 The specific purpose for the use of General Fund Reserves,
 The amount of General Fund Reserves that are needed based upon long-term 

revenue volatility and long-term economic need; and
 To the extent practicable, a timeframe in which General Fund Reserves will be 

repaid.

Recognizing that the length of the pandemic and that the length of the economic 
emergency is unknown, expenditures from the Catastrophic and Stability Reserves 
shall not exceed one-third (1/3) of each reserve level per incident.

Replenishment of the General Fund Reserves
The City Manager shall recommend a replenishment schedule for all monies proposed 
for appropriation from the General Fund Reserves. The replenishment schedule shall 
be adopted simultaneous with the appropriation to withdraw Reserve funds or, if 
infeasible due to emergency circumstances, no more than 3 months from the date of 
the withdrawal appropriation. Repayment shall begin no more than 5 years from the 
date of withdrawal and be completed within 10 years from the date of withdrawal.
While staff envisions that, in most cases, repayment will start as soon as possible, the 
repayment guidelines are meant to reflect a commitment to maintain a sufficient 
Reserve, while also recognizing that a use of Reserve funds may occur during an 
economic downturn and it may be necessary to postpone repayment while the 
economy improves.

Usage of the General Fund Stability Reserve
The General Fund Stability Reserve shall only be drawn upon if all of the following 
criteria are met:

1. City revenues are insufficient to meet normal operating expenses.
2. A hiring freeze has been implemented, with exceptions only for designated 

positions as appropriate to maintain essential and core services to the public 
that support public health, safety, and welfare. Essential services will be 
determined at the time of fiscal emergency with a recommendation from the 
City Manager to be approved by City Council.

3. User fees and services charges are being fully utilized for those services 
for which they were collected.

4. A declaration of fiscal emergency is made by ordinance before drawing on
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the reserves. Fiscal emergency is defined as the following:
a. When General Fund revenues increase less than 3% from the prior fiscal 

year.
b. When the City needs to mitigate State or Federal budget actions that 

may reduce revenue or increase expenditures.
c. When the City must absorb liability settlements in in excess of 

available resources in the City’s litigation designation.

The General Fund Stability Reserve shall only be used in the following manner:
1. Stability Reserve funds shall be prioritized to preserve essential services 

and necessary staffing levels determined at the time of the fiscal emergency 
with a recommendation from the City Manager to be approved by the City 
Council.

2. All other reasonable and available expenditure reduction measures shall 
have been taken by the City Manager and the City Council before using 
one-time funding to support operational positions.

3. Operational positions shall not receive Stability Reserve funds for longer than 
two years except in extreme conditions.
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City of Berkeley 
General Fund Reserves Policy

Policy
The General Fund is the City's primary operating fund. It is not connected to any one 
revenue source and may be used at the City's discretion. The General Fund is the 
operation fund that pays for general services provided by the City as well as public 
safety and capital improvements. The General Fund accounts for all general revenues 
and expenditures of the City related to the delivery of the City's general services not 
specifically collected or levied for other City funds.

The City of Berkeley is committed to achieving long-term fiscal stability as well as 
mitigating the negative impacts of extraordinary risk such as earthquakes, fires, floods, 
public health emergencies, pandemics, and economic volatility. A key attribute of a 
financially stable organization is appropriate reserves. Strong reserves position an 
organization to weather significant economic downturns more effectively, manage the 
consequences of outside agency actions that may result in revenue reductions, and 
address unexpected emergencies such as natural disasters and other catastrophic 
events. Establishing an adequate General Fund Reserves policy allows the City to 
mitigate current and future financial risks resulting from economic instability or 
catastrophic loss.

Functions of Reserves: Stability and Catastrophic
The City of Berkeley will establish and maintain adequate General Fund Reserves 
("Reserves") to prepare for the impact of economic cycles and catastrophic events and 
assure fluctuations in revenue do not impede the City's ability to meet expenditure 
obligations. When revenues fail to meet the City's normal operating requirements, or the 
need for disbursements temporarily exceeds receipts, General Fund Reserves, upon a 
two-thirds vote of the City Council, may be used in accordance with the standards set 
forth herein.

The Reserves shall be comprised of two elements: a Stability Reserve and a 
Catastrophic Reserve. The Reserves shall not be used for ongoing or new programs or 
services.

A Stability Reserve will be maintained to mitigate loss of service delivery and financial 
risks associated with unexpected revenue shortfalls during a single fiscal year or during 
a prolonged recessionary period. The purpose of the Stability Reserve is to provide 
fiscal stability in response to unexpected downturns or revenue shortfalls, and not to 
serve as a funding source for new programs or projects.

A Catastrophic Reserve will be maintained for the purpose of sustaining General Fund 
operations in the case of a public emergency such as a natural disaster or other 
catastrophic event. The Catastrophic Reserve will be used to respond to extreme, 
onetime events, such as earthquakes, fires, floods, civil unrest, terrorist attacks, public 
health emergencies and pandemics. The Catastrophic Reserve will not be accessed to 
meet operational shortfalls or to fund new programs or projects.
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Funding and Functions that are NOT Part of the General Fund Reserves
Not included in the General Fund Reserves are funds that are set aside for a specific 
purpose. This would include restricted, committed, and assigned funds.

 The restricted fund balance category includes amounts that can be spent only 
for the specific purposes stipulated by constitution, external resource providers, 
or through enabling legislation.

 The committed fund balance classification includes amounts that can be used 
only for the specific purposes determined by a formal action by the City 
Council.

 Amounts in the assigned fund balance classification are intended to be used 
by the government for specific purposes but do not meet the criteria to be 
classified as restricted or committed.

Target Reserves Levels
The General Fund Reserves consists of the total of the Stability Reserve and the 
Catastrophic Reserve. 55% of the Reserves shall be allocated to the Stability Reserve 
and 45% to the Catastrophic Reserve.

Effective immediately, the target level for the Reserves shall be a minimum of 13.8% 
of 2017 Adopted General Fund Revenues with an Intermediate Goal of a minimum of 
16.7% by the end of Fiscal Year 2020, if financially feasible. The Council hereby 
adopts a long-term goal of Reserves of a range of between 20 to 30 percent minimum 
of 30% of General Fund Revenues, to be achieved within no more than 10 years. 
Based on a risk assessment (according to best practices), to be updated at least every 
five years, the Council may consider increasing or lowering the General Fund 
Reserves level.

Starting in Fiscal Year 2018, to achieve the City's intermediate and long-term Reserves 
Goals, 50% of Excess Equity above the first $1 M shall be allocated to Reserves.
Additional Excess Equity may be allocated to Reserves by a majority vote of the City 
Council.

Methodology to Meet Reserve Levels
The General Fund Reserves are separate from the General Fund Balance. The sum of 
the Stability Reserve and the Catastrophic Reserve and the amount determined to be 
Excess Equity is deemed to be General Fund Unassigned Fund Balance. Unassigned 
Fund Balance is the residual classification for the City's General Fund and includes all 
spendable amounts not contained in the other classifications.

Excess Equity is most commonly a non-recurring source of revenue and shall only be 
used for one-time, non-recurring expenditure needs of the City. Excess Equity should 
be reported separately from the General Fund Reserves.
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Attaining the long-term goal of General Fund Reserves of a minimum of 30% of 
General Fund Revenues is important to the long-term financial health and stability of 
the City.

Draw-down of the General Fund Reserves
For any draw-down from General Fund Reserves, Council shall adopt a plan that 
includes the following:

 The specific purpose for the use of General Fund Reserves,
 The amount of General Fund Reserves that are needed based upon long-term 

revenue volatility and long-term economic need; and
 To the extent practicable, a timeframe in which General Fund Reserves will be 

repaid.

Recognizing that the length of the pandemic and that the length of the economic 
emergency is unknown, expenditures from the Catastrophic and Stability Reserves 
shall not exceed one-third (1/3) of each reserve level per incident.

Replenishment of the General Fund Reserves
The City Manager shall recommend a replenishment schedule for all monies proposed 
for appropriation from the General Fund Reserves. The replenishment schedule shall 
be adopted simultaneous with the appropriation to withdraw Reserve funds or, if 
infeasible due to emergency circumstances, no more than 3 months from the date of 
the withdrawal appropriation. Repayment shall begin no more than 5 years from the 
date of withdrawal and be completed within 10 years from the date of withdrawal.
While staff envisions that, in most cases, repayment will start as soon as possible, the 
repayment guidelines are meant to reflect a commitment to maintain a sufficient 
Reserve, while also recognizing that a use of Reserve funds may occur during an 
economic downturn and it may be necessary to postpone repayment while the 
economy improves.

Usage of the General Fund Stability Reserve
The General Fund Stability Reserve shall only be drawn upon if all of the following 
criteria are met:

1. City revenues are insufficient to meet normal operating expenses.
2. A hiring freeze has been implemented, with exceptions only for designated 

positions as appropriate to maintain essential and core services to the public 
that support public health, safety, and welfare. Essential services will be 
determined at the time of fiscal emergency with a recommendation from the 
City Manager to be approved by City Council.

3. User fees and services charges are being fully utilized for those services 
for which they were collected.

4. A declaration of fiscal emergency is made by ordinance before drawing on
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the reserves. Fiscal emergency is defined as the following:
a. When General Fund revenues increase less than 3% from the prior fiscal 

year.
b. When the City needs to mitigate State or Federal budget actions that 

may reduce revenue or increase expenditures.
c. When the City must absorb liability settlements in in excess of 

available resources in the City’s litigation designation.

The General Fund Stability Reserve shall only be used in the following manner:
1. Stability Reserve funds shall be prioritized to preserve essential services 

and necessary staffing levels determined at the time of the fiscal emergency 
with a recommendation from the City Manager to be approved by the City 
Council.

2. All other reasonable and available expenditure reduction measures shall 
have been taken by the City Manager and the City Council before using 
one-time funding to support operational positions.

3. Operational positions shall not receive Stability Reserve funds for longer than 
two years except in extreme conditions.
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Section 1 - Executive Summary 
A local government’s “reserves” are the portion of fund balance which serves as a hedge against risk. The 

City of Berkeley (“the City” or “Berkeley”) has asked the questions: “what is the right amount of general 

fund reserves for us?” and “how resilient would any potential reserve target be to losses?” The 

Government Finance Officers Association (GFOA) has helped the City answer this question by examining 

the risks that it is subject to.  

Though reserves are a subset of fund balance, fund balance also matters. Bond rating agencies use total 

fund balance as one factor when assigning bond ratings. The City desires to maintain a AAA rating and our 

analysis provides insights into the chances of maintaining a fund balance level associated with a AAA 

rating. 

GFOA’s methodology is intended to evaluate potential risks and their cost to the City’s general fund. Our 

methodology is not intended to predict Berkeley’s future. The GFOA Risk Model provides the option for 

Berkeley to adjust variables when future conditions change. Our model and this report also describe the 

assumptions behind our analysis and recommendations.  

First, we identified the risks that posed the most clear and present danger to the City. The major risks are: 

• Revenue loss from recessions 

• Increased pensions costs that are unaffordable under the City’s other available funding 

mechanisms (primarily the annual budget, but also including the pension trust fund)  

• Wildfires, earthquakes, and tsunamis are the leading potential catastrophic natural disaster risks 

the City faces. In discussions with City staff, these disasters represent the greatest risk of 

catastrophic loss and received the most analytical attention. 

• Other natural hazard exposures included in the Risk Model are high winds, severe storms and 

landslides.  

• The Risk Model made provisions for “other risks”, not named above. This represents the 

“unknown” risks we can’t anticipate.  

Next, for each risk, we calculated the probability that the City would experience the risk over a ten-year 

period and, if an event were to occur, what the magnitude of the loss would be for the City’s general fund. 

To calculate the probability and magnitude of events, we did the following: 

• Analyzed Berkeley’s own experience and the experiences of other municipalities. For example, 

a recession would have similar impacts in other California municipalities because the economic 

and legal environment would be similar (e.g., state aid would be impacted similarly).  

• Reviewed research produced by other agencies. For instance, the Federal Emergency 

Management Agency (FEMA) has data on costs that natural disasters have caused. 

• Drew from the expertise of City staff. City staff work every day on preparing the City for the risks 

it faces. Staff provided their expertise to help us estimate risks. For example, City staff helped us 

understand the nuances of natural disaster risks and revenue instability risks in Berkeley. The 

City’s hazard mitigation plan was also a valuable resource.  

We modeled each risk individually and then combined each individual risk into a ten-year model of the 

City’s fund balance and reserves. The model is intended to answer the primary question: what amount of 

reserves will give the City of Berkeley sufficient confidence that it will be able to cover the losses from the 
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risks GFOA has analyzed? Secondarily, it answers the question: was is the chance total fund balance stays 

above the amount associated with a AAA bond rating?  

We combined all the information described above to create a ten-year probabilistic model. The City’s goal 

for this analysis was to find an amount that can give the City sufficient comfort that its reserves will cover 

its risks. The following pages present a series of graphics based on this model. 

We combined all the information described above to create a ten-year probabilistic model. The City’s goal 

for this analysis was to find an amount that can give the City sufficient comfort that its fund balance and 

reserves will be sufficient. We next present a series of graphics based on this model.  

Exhibit 1.1 compares fund balances and reserves to thresholds that the City is concerned about.  

For fund balance, the threshold is the amount of fund balance associated with Aaa bond rating, according 

to the bond rating agency Moody’s: an amount equal to at least 35% of general fund revenue. An 

important caveat must be noted, however. Moody’s evaluates fund balance across the entire local 

government, while our analysis is just for the general fund. Thus, our analysis is really asking about the 

chance that the general fund can carry its “fair share” of the load of meeting rating agency expectations 

and not if the City, overall, will be able to meet rating agency expectations.  

For reserves, the threshold is zero. Zero represents the “self-insurance” aspect of the City’s reserves 

running out. 

In Exhibit 1.1, we see there is a very high chance, approaching 90% (or 9 in 10) that the City’s fund balance 

will go below the amount associated with a Aaa bond rating. Again, we should draw attention to our 

caveat that a bond rating is based on the entire City government, while our analysis covers only the 

general fund. As of this writing, the position of the City’s other funds is currently strong enough to keep 

the entire City in Aaa territory, but our analysis says nothing about the chances of this continuing. Another 

important caveat is that fund balance is just one of several criteria that bond rating agencies consider, so 

a decline in fund balance below the Aaa threshold does not necessarily mean that the City will be 

downgraded – perhaps other aspects of the City’ financial condition could balance out a declining fund 

balance.1 

Exhibit 1.1 also addresses reserves, where there is just over a 20% chance that that the reserve will reach 

zero at the end of ten years. This is a greater chance than GFOA has observed most municipalities are 

comfortable with. 

It is important to note that, generally, the bars in presentations like 1.1 will get higher the further in the 

future we look because more bad things can happen. That said, we should also note that a very important 

cause of the rising height of the bars is the assumption that the City will have a tough time generating 

budget surpluses in the next few years, as per City staff long-term forecasts. For example, if we were to 

change the most likely outcome of our surplus-or-deficit simulation to just “zero” or break-even, the 

chance of the City’s fund balance being below Aaa in year ten improves by around 15 percentage points 

                                                           
1 GFOA did a separate analysis on bond rating for the City which goes into the factors Moody’s considers and the 
City’s relative position on each. 
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(about a 75% chance). The impact in the near term is even greater: 5 years out the chances improve by 

25 percentage points (from a 65% to 40% chance of going below the critical threshold). The pension risk 

described in Section 4 of this report also adds a persistent drag on the City’s finances, including its fund 

balances and reserves. 

 

 

 

[This space left intentionally blank] 

 

 

 

 

Exhibit 1.1 –  Chance Fund Balance + Reserves is Less than Bond Rating Aaa and Chance Reserve is 

Less than Zero. 
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Exhibit 1.2 shows the average remaining fund balance and reserves each year. Perhaps unsurprising given 

the rising bars in Exhibit 1.1, Exhibit 1.2 shows the lines on a downward trajectory. It shows that the City’s 

fund balance falls below the Aaa threshold, on average, in the fourth year of the analysis. On average, 

reserves stay above zero each year. Note that the threshold for reserves is set to zero, so the dotted red 

line that represents this threshold may be difficult to see because it overlaps the black line border that is 

also at the zero position.  
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Exhibit 1.2 – Simulated Remaining Fund Balance and Reserve each Year 
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Finally, below is Exhibit 1.3. This is a cumulative probability chart. It shows the confidence available from 

varying levels of reserves. Berkeley’s existing reserve intersects the blue line at about 80% confidence, 

which means there is an 80% chance that the City will have an amount of reserves greater than zero in 

the tenth year of the analysis. This is the other side of our earlier conclusion that there is about a 20% 

chance of the reserves being less than zero in year ten. This graphic adds an element for GFOA’s rule-of-

thumb on the minimum amount of fund balance a City should maintain, which is equal to at least 2 months 

(16.6%) of revenues.2 Currently, the City is just short of that amount if we focus just on the City’s reserves. 

Exhibit 1.3 shows the amount of money that would be needed in the reserve in year 1 to have a given 

level of confidence that reserves would remain above zero or 16.6% of revenues in year 10.  

A key takeaway is that reserves have a diminishing return at a certain point because the flatter the line 

gets, the less confidence an additional dollar of reserve “buys” you. This is because the further to the right 

you go on the graph, the more extreme the events are that must be covered by reserves. This graphic 

shows that the City would still get a good “bang for the buck” from higher reserves than it has today. This 

City would not be as well served by accumulating reserves past the point where the line starts to flatten.  

Exhibit 1.3 – Cumulative Probability Chart 

 

                                                           
TThe GFOA rule of thumb concerns unrestricted fund balance of which reserves are typically a subset. 
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The City can use the results of this report to optimize the range of general fund reserves it would like to 

hold. GFOA recommends the City establish a floor and a ceiling amount of reserves. The ceiling is an 

amount of reserves the City will try not to exceed and a floor is an amount that the City will try not to go 

below and will try to replenish the reserves quickly if they do go below the floor.  

City officials will also want to think about other factors to finalize the reserve target range. This is because 

Exhibit 1.3 cannot account for every possible factor that should go into deciding how much Berkeley 

should keep in its reserve. The numbers shown in the exhibit are what is needed to protect the City from 

just the risks described in this report and to keep the reserve above zero (and fund balance within Aaa 

territory). Usually, municipal governments have other concerns they expect their reserves to address. 

Here are examples of such concerns:  

• There are risks that are sometimes called “unknown unknowns.” These are risks that are totally 
unanticipated. Our risk model does include an “other hazards” simulation which should go a long 
way towards addressing unknown unknowns.  

• Our Risk Model is based largely on historical data, which, by definition, does not capture the 
potential future impacts of climate change. It is impossible to say what the future impacts of 
climate change will be. This might suggest a more “risk averse” approach to reserves (i.e., 
maintaining more, rather than less). 

• The City might wish to use fund balances for purposes other than mitigating risks – for example, 
building a capital project using cash financing. The Risk Model gives the City the ability to estimate 
the cost of potential projects to see the financial impact of redirecting reserves to other uses.3 
More broadly, City officials should consider opportunity costs of holding reserves: what are 
alternative uses of the funds and how do those benefits compare to self-insuring against the risks 
described in this report?  

The considerations above could be addressed by choosing a robust floor and ceiling level for reserves. 

Different floors and ceilings can be “stress tested” by changing thresholds that the model measures 

against. GFOA’s discussions with the City staff suggested a threshold of zero for reserves is useful for 

assessing the risk of exhausting the “self-insurance” capacity of its fund balance. The City could choose to 

vary this critical threshold, which would then change the total amount of reserves the City would need to 

maintain to achieve a given degree of confidence that reserves would stay above the threshold. For 

example, perhaps the City selects a threshold of 5% or 10% of revenues to provide a buffer against going 

all the way to zero. 

Here are some other conclusions we can draw from the graphics presented on the previous pages: 

• The City’s ability to generate surpluses has a significant impact on the chances that fund balance 
and reserves go below thresholds. Later we recommend a “structurally balanced budget policy” 
to help the City more consistently generate balanced budgets, if not surpluses. 

• If the City does generate surpluses, it must then choose to direct those surpluses towards building 
the reserves. A one-time or volatile revenue policy, discussed in the recommendations later, could 
help in this regard. 

                                                           
3 Note that the City has historically done some level of cash financing of projects. The model already accounts for 
“normal” spending that takes place in the City’s annual budget, so this feature of the Risk Model would be used for 
larger projects that exceed what might be considered “typical.” 
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• The City should remain mindful of the potential for extreme consequence events. A large 

earthquake could impair the taxbase. In Exhibit 1.3 the reader will notice that the red line 

extends very far to the right, past $200 million. This tells us that there is a small chance of some 

very extreme outcomes, due to the City’s vulnerability to earthquakes and tax base impairment. 

Later in this report, we discuss parametric insurance as an alternative to reserves to protect the 

City against these extreme cases. 

GFOA discussed all the factors above with the City staff and the conclusion of this discussion was that 

the City of Berkely would be well served by a policy that calls for general fund reserves equal to between 

20% and 30% of the City’s revenues. This gives the City between about 87% and 97% confidence of being 

able to handle the risks included in our analysis while also keeping the reserve above zero.  

We could also compare the policy range to the City chances of staying above 17% of revenues, which is 

the equivalent of two months of revenues.4 This amount of reserves is a long-standing rule of thumb in 

public finance. Reserves equal to 20% to 30% of revenue provide between a 26% and 73% chance of 

handling the risks included in our analysis while also keeping reserves above 17% of revenues. The tables 

below summarize what we just described. 

GENERAL FUND RESERVE SUGGESTIONS RELATIVE TO STAYING ABOVE THE CRITICAL THRESHOLD 

CRITICAL THRESHOLD = 16.7% of Revenues or $44M 

A Reserve Policy typically expresses reserve targets as a percent of expenditures or revenues. 
Below we have converted the dollar figures to a percent of revenues. 

Dollars Percent of General Fund Revenues 

$53.5  Million 
26% confident of staying above 
critical threshold over ten years 20% 

$83.0  Million 
73% confident of staying above 
critical threshold over ten years 30% 

 

GENERAL FUND RESERVE SUGGESTIONS RELATIVE TO STAYING ABOVE ZERO 

A Reserve Policy typically expresses reserve targets as a percent of expenditures or revenues. 
Below we have converted the dollar figures to a percent of revenues. 

Dollars Percent of General Fund Revenues 

$53.5  Million 
87% confident of staying above zero 

over ten years 20% 

$83.0 Million 
97% confident of staying above zero 

over ten years 30% 

 

On the next page, we will discuss the context and rationale for this recommendation. 

                                                           
4 2 months of 12 months is the same as is 1 in 6. 1 in 6 is 16.67%, which rounded up is 17%. 
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For context, let’s first recall that the City’s reason for undertaking this study is to update its reserve policy 

in order ensure that its reserve targets are appropriate given the risks that the City faces. These 

recommendations provide that update.  

Next, we are suggesting that the City think of its reserves as a range (a ceiling and floor) that it wishes to 

remain within. This contrasts with identifying a single target for reserves. The dynamic environment the 

City is within makes it very difficult to hit and maintain a single target number. It is more practical to 

manage within a range or boundary. The suggested floor is reserves equivalent to 20% of revenues and 

the ceiling is 30%. 

As for rationale, first, the suggested range gives the City a very good chance of staying above zero reserves 

– an 87% chance, on the low end. As for staying above the two-month rule of thumb (reserves equal 17% 

of revenues), the chance is substantially less, but we believe this is acceptable for two important reasons. 

First, the two-month rule of thumb is loosely based on bond rating agency expectations. As we discussed 

earlier, the risk model addresses bond rating agency expectations directly. Hence, we’d suggest that the 

City keep its eye on the chances of missing bond rating agency expectations directly, instead of monitoring 

them indirectly via this rule of thumb. Secondly, the rule of thumb assumes the user has no additional 

knowledge of the exposure to risk. As this report has shown, we have a great deal of knowledge about 

the City’s exposure to risk. Therefore, the City probably does not need the entire margin against risk that 

staying above the rule of thumb would provide. 
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The other important rationale is the cost-effectiveness of this choice. The reader may recall Exhibit 1.3, 

which spoke to the cost-effectiveness of various levels of reserves. Exhibit 1.4 reproduces the same 

presentation but adds the recommended range of reserves to the curves.  When the curve starts to flatten 

out, we have reached the point of diminishing returns on the benefit of building reserves. In Exhibit 1.4, 

the colored dot that is furthest to the right on each curve is the ceiling and the leftmost dot is the floor. 

The ceiling-dots and floor-dots represent the same dollar amount on both curves – the ceilings and floors 

are at same points on the horizontal axis.  

We see that we are starting to reach the flat portion of the blue curve (the reserve needed to stay above 

zero) but still have plenty of room on the red curve (the reserve needed to stay above 17%). This is a cost-

effective range for the City because the City is avoiding the flattest part of the blue curve, while also 

staying on the steepest points of the red curve. As implied earlier, the red curve likely represents a more 

conservative standard, so it would be cost ineffective to reach the flat part of the red curve. Conversely, 

the blue curve is a less conservative standard, so even though the proposed reserve is not on the steepest 

part of the curve, the marginal benefit of additional reserves is still positive. 

 

Exhibit 1.4 – Cumulative Probability Chart with Proposed Range of Reserves 
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To complement the reserve analysis, we offer the following additional recommendations: 

The City should update its robust reserves policy. GFOA has conducted extensive research into what it 

takes for a local government to be financially sustainable. We call this body of work “Financial Foundations 

for Thriving Communities” (Financial Foundations). This research has shown that local governments 

require clear decision-making boundaries. A policy on the target level of reserves that the City should 

maintain, and the acceptable use of those reserves provides clear decision-making boundaries for 

reserves. This City has a robust policy in place to govern reserves. The most important potential 

refinement to the policy is that, as was discussed earlier, the policy could identify both a floor and ceiling 

for reserves, rather than just a single target number, as in the case with the current policy. Having a range 

defines the acceptable tolerances the reserves should stay within.  

Another possible refinement is to combine the Stability Reserve and Catastrophic Reserve into a single 

reserve. The Risk Model treats all risks as part of the same City risk profile, so produces an analysis result 

that speaks to this comprehensive risk profile.  Combining reserves is a form of risk pooling. Risk pooling 

works when you combine uncorrelated risks. Recessions and natural catastrophes are not highly 

correlated,5 so the City should be able to realize efficiencies by combining those risks into a single reserve. 

The City should adopt a mechanism to monitor its own compliance with the policy. GFOA’s Financial 

Foundations research suggests that boundaries (e.g., financial policies) must be monitored to be fully 

effective.  

The City of Tempe, Arizona provides a good example of how a reserve policy can be monitored. Tempe’s 

policy is to maintain the general fund reserve equal to between 20% and 30% of general fund revenues. 

The general fund reserve policy is combined with Tempe’s five-year financial forecast, where the goal is 

to keep reserves within the 20% to 30% boundary during the five-year forecast period. This approach 

originated in 2009 when Tempe had a policy to maintain reserves equal to 25% of general fund revenues. 

However, Tempe had been maintaining fund balances above 30%, which was causing some to question 

why Tempe was not in alignment with the policy and whether Tempe had a fund balance that was too 

large. The City Council and staff agreed to change the policy to set a goal for the reserves to be between 

20% and 30% of revenues. This range would provide more discretion, but it would also create clear bounds 

for what Tempe would consider acceptable maximum and minimum reserves. 

Tempe staff developed a presentation of Tempe’s revenue forecast in the context of this new 

arrangement and informally called it the “Golden Cone of Prosperity.” Exhibit 1.5 shows the presentation 

as it was in 2009, where the yellow cone representing the range of desired fund balance widens over the 

forecast horizon as the new policy is phased in and the black line representing actual fund balance 

gradually enters the cone. 

                                                           
5 We stop short of saying uncorrelated because a big earthquake could impair the tax base, which might be like a 
hyperlocal “recession”. The Risk Model accounts for this possibility. 
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Exhibit 1.5 —Tempe’s Golden Cone of Prosperity in 2009 

 

The meaning of the Golden Cone of Prosperity is straightforward, and its design and name give it a 

memorable character. As of 2020, Tempe staff still present the Golden Cone twice per year to help public 

officials to understand the big picture and to show whether Tempe is staying within agreed-upon 

boundaries. This is a testament to the communicative power of the Golden Cone. Berkeley could develop 

a similar presentation to help make sure the City stays within its agreed upon financial boundaries. 

Adopt a policy of objective forecasting and conservative budgeting. The City is projected to run deficits 

for the next few years. This places a stress on reserves. So, the question becomes: how can services be 

expanded without putting the City’s finances at excessive risk?  There are several budget policies and 

practices the City could adopt to support good public services while safeguarding its financial position at 

the same time. 

• Understand the risk of increasing on-going expenditures. The risk of adding more services to the 
City budget is that it makes it more likely the City will run a deficit and need to cut back . So, the 
balance the City needs to find is: how much can expenditures be increased without incurring 
unacceptable risk? The City can adopt forecasting methods that highlight the risk of the City 
budget getting out of balance. The City can also adopt a range of policies to protect against this 
risk, as outlined below.  

• One-time revenue policy. Limit the use of one-time, non-recurring revenues to one-time, non-
recurring expenditures or to pay down liabilities (e.g., catching up on deferred asset maintenance, 
like a park, road, etc., or making additional discretionary payments to CalPERS to reduce unfunded 
actuarial pension liability). An example of a one-time, non-recurring revenue would be proceeds 
from a lawsuit or the sale of an asset.  

• Volatile revenue policy. Some revenues, like sales taxes, are recurring, but they can go up and 
down substantially from year to year. A volatile revenue policy would treat extraordinarily high 
annual revenues from a volatile source as a one-time revenue. The bulk of the revenue income 
would be treated like a recurring revenue – it is just the extraordinary amount that would have 
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more limited uses. This protects the City from using peak revenues to over-invest in programs 
that must be supported for many years. The City already has a policy like this for its transfers tax. 
We are suggesting that such a policy be extended to cover other volatile revenues as well. This 
would serve to help the City maintain a stable, dependable set of on-going services over the long-
term because it would help the City avoid over-expanding services beyond what is truly 
affordable. 

• Adopt a structurally balanced budget. Cities are required to adopt a balanced budget by law. 
However, this just means financial sources must equal uses. So, for instance, City Hall could be 
sold off (a non-recurring revenue) and the proceeds used to hire more firefighters (a recurring 
expenditure). This would, of course, be a bad idea. A structurally balanced budget policy commits 
the City to balancing its recurring revenues and recurring expenditures and balancing its non-
recurring revenues and expenditures, separately. 

• Adopt a phased schedule of spending on non-recurring expenditures and condition spending on 
forecasts being met. As part of its budget, the City could adopt a prioritized list of one-time 
expenditures, in addition to its regular on-going expenditures. The total of the one-time and on-
going expenditures would be equal to or less than the City’s projected revenue. The one-time 
expenditures would then be made throughout the year, in priority order, and conditioned on 
revenues coming in as projected. If revenues underperform the City’s forecasts, then the lower 
priority expenditures would not be made.  

• Adopt flexible strategies for providing on-going services. It is unlikely that all the City’s service 
goals can be met through one-time expenditures. New on-going services may be needed. The City 
could look for opportunities to adopt flexible service models, where costs can be scaled up or 
down. Contracted services often can provide flexibility that in-house staff cannot. This is not to 
say that in-house staffing is undesirable. There may be situations where in-house staffing is better, 
but there may also be opportunities where contracts can provide financial flexibility. 

• Affirmative reauthorization of spending. The conventional approach to budgeting is that once a 
new service is authorized it is “baked in” to the budget and is funded year after year. This can lead 
to financial distress when new services are layered on top of old services. An alternative is to 
require affirmative reauthorization for a new service. This could be especially useful where a new 
service is intended to achieve some clear public policy goal. At the end of some set period, the 
City Council could be required to explicitly reauthorize funding based on whether the program is 
achieving its stated goals. 

The City should consider further investments in cybersecurity. Cybersecurity is an emerging and growing 

threat for local governments. As we described earlier, available data suggests several sobering points: 

• Local governments are an attractive target for cybercriminals and ransomware attacks against 
local governments are common. 

• The amount of damage from an attack appears to only be weakly correlated to the size of the 
government. Data suggests that the average attack costs around $100,000 but attacks can and 
have cost local governments many millions of dollars. Even though Berkeley is not as large as cities 
that have made headlines for multi-million-dollar losses incurred by an attack, Berkeley could still 
suffer a substantial loss – perhaps more than its policy limits. 

• Cyber insurance policies can get expensive and hard to come by when insurance markets harden.  

Given the points above, the City might consider the following recommendations that have implication for 

the City’s reserves: 
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• Continue planning for enhanced security and make cost-effective investments in cybersecurity 
controls that both: A) reduce the likelihood of a successful attack; and B) reduce the potential 
damages, if an attack succeeds. Because reserves are ultimately a form of self-insurance there 
could be a strong case for using some of the City’s reserves to strengthen its cybersecurity. This is 
because a dollar invested in prevention is usually going to be more effective than a dollar invested 
in remediation. 

• Be prepared to retain more risk on a cyber insurance policy. If policies get substantially more 
expensive (or, worst case, unavailable), Berkely could lower the cost by retaining more risk. This 
could be accounted for in the reserve amount. As we stated above, there is a plausible risk of a 
cyberattack costing the city more than $1 million. Therefore, “retention” of risk is not just the 
insurance deductible, but also includes the risk of a catastrophic attack that costs more than the 
policy limit. 

For natural hazards consider “parametric” insurance in addition to traditional indemnity insurance. 

Indemnity insurance is the type of insurance that most governments have traditionally purchased, where 

the insurance corresponds to the value of the assets being insured and reimbursement is paid out after a 

certain deductible has been met. The advantage of traditional indemnity insurance is that there is a known 

damage threshold past which the City is covered.  

Parametric insurance is a newer type of insurance for providing coverage for extreme events, having 

increased in popularity in the last 15 years or so in the public sector but has been in use in the private 

sector for decades. Parametric coverage provides the policyholder (the City) with a payment amount that 

is defined ahead of time, should a defined event come to pass (an earthquake of a certain magnitude). 

Parametric insurance could be more useful for providing an injection of liquidity because the policyholder 

receives the defined payment immediately upon verification by a third-party that the given event 

occurred, which usually would be within a matter of days. As a simple illustration, a parametric policy 

might provide the City of Berkeley with $5 million upon the occurrence of an earthquake of some given 

magnitude, after magnitude is verified by a third-party, such as the USGS. This feature of parametric 

insurance also eliminates much of the administrative hassle that would be associated with a traditional 

indemnity policy (e.g., working with claims adjusters). A final advantage is that the proceeds from the 

policy payout are completely fungible – the City could use them to fund whatever service it deems 

necessary or to counteract revenue loss from tax base impairment, whereas indemnity policies might 

require the policyholder to use the funds to repair or replace the asset that was insured. Parametric 

policies are not without their drawbacks, though, and are not a substitute for traditional insurance. The 

City can learn more about parametric policies in the publicly available GFOA research report “Parametric 

Insurance: An Emerging Tool for Financial Risk Management.”6  

A robust insurance strategy could make use of both traditional indemnity and parametric insurance. For 

example, traditional indemnity insurance could be used to protect against loss of the City’s assets, while 

parametric insurance could be used to compensate the City for the losses in tax revenue it would 

experience from an impaired tax base, for instance.  

                                                           
6 Available at: https://www.gfoa.org/parametric-insurance/.  
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The City could consider a robust internal borrowing policy. There will always be some chance that 

Berkeley could find that it needs access to more financial resources than are available in its reserves. 

GFOA’s research suggests that interfund borrowing could be a practical “last line of defense” in emergency 

circumstances. Some other funds might be able to make short-term loans to the general fund in case of 

an emergency. The City could develop policies to provide the flexibility to use these borrowing tools while 

also providing the necessary guidelines and limitations to ensure that borrowing occurs in a fiscally 

prudent manner.  

Berkeley might consider if a policy could recognize internal borrowing’s role as a supplementary risk 

management tool. A policy would “pre-position” the City to better respond to an extreme financial 

catastrophe. A policy could address the following points: 

• The rationale for using internal borrowing (reserves may not be able to handle every possible 
contingency). 

• When internal borrowing may be used (if reserves are ever exhausted by an extreme event). 

• Differentiate between short-term (to be paid back within the same fiscal year) and long-term 
borrowing. 

• How the interest on the borrowing will be calculated (can have multiple alternatives to be 
determined on a case-by-case basis); and 

• General repayment terms (e.g., interest only, fully amortized, duration, etc.). 

GFOA’s analysis has its limits. It is impossible for any risk analysis to be completely comprehensive of all 

considerations facing the City. Appendix 1 to this report lists the important limitations of this analysis.  
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Section 2 - Introduction 
“Reserves” are the portion of a local government’s fund balance that are available to respond to the 

unexpected. Reserves are the cornerstone of financial flexibility, sustainability, and continuity of existing 

service levels. Reserves provide a government with options to respond to emergencies and provide a 

buffer against shocks and other forms of risk. Managing reserves, though, can be a challenge. Foremost is 

the question of how much money to maintain in a general fund reserve. How much is enough and when 

does a reserve become too much?   

The City of Berkeley has been considering the implication that various types of extreme events, like natural 

disasters, could have on the City government’s financial condition, particularly its reserve levels for the 

general fund. The City engaged the GFOA to produce a recommendation to help it decide the appropriate 

reserve level for the general fund, given the risks from extreme events. GFOA is a non-profit association 

of more than 21,000 state and local government finance professionals and elected officials from across 

North America. A key part of GFOA’s mission is to promote best practices in public finance, including 

reserve policies.  The analysis by GFOA also shed light on the potential broader economic losses to the 

community, not just City government.  

GFOA’s approach to reserves does not suppose “one-size-fits-all.” Ideally, a local government’s reserve 

strategy will be customized to the risk that the local government faces. For example, GFOA’s “Best 

Practice” on general fund reserves recommends that general-purpose governments maintain reserves of 

no less than two months of regular operating revenues or regular operating expenditures (i.e., reserves 

equal to about 16.7 percent of revenues or expenditures), but that local governments should determine 

a reserve target that is most appropriate for their circumstances.7  Therefore, GFOA worked with the City 

to conduct an analysis of the risks influencing the need for reserves as a hedge against uncertainty and 

loss.  

A “risk” is defined as the probability and magnitude of a loss, disaster, or other undesirable event.8  The 

GFOA’s framework of risk assessment is based on the risk management cycle: identify risk; assess risk; 

identify risk mitigation approaches; assess expected risk reduction; and select and implement mitigation 

methods. Our analysis focuses primarily on risk retention, or using reserves, to manage risk. However, our 

analysis also encourages the City to think about how other risk management methods might alleviate the 

need to hold larger reserves. In other words, can the City manage its risks in some other way besides 

holding reserves? For example, could insurance or borrowing strategies complement the City’s reserve 

strategy? A thorough examination of the risk factors should lead to a range of desired reserves and 

improve the City’s understanding of its overall risk profile. A risk-aware analysis helps the City stress test 

its reserve strategy. 

                                                           
7 GFOA Best Practice. “Appropriate Level of Unrestricted Fund Balance in the General Fund.” GFOA. 2009.  
8 Definition of risk taken from: Douglas W. Hubbard. The Failure of Risk Management: Why It’s Broken and How to 
Fix It. John Wiley and Sons, Inc. Hoboken, New Jersey. 2009. 
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As a first step to this project, GFOA conducted a review of the risk factors influencing the amount of 

reserves a municipal government should hold.9  This review identified the risks on Exhibit 2.1 as the most 

salient risks to Berkeley’s general fund reserve.  

Exhibit 2.1 – Primary Risk Factors that Influence Reserve Levels for Berkeley 

 

Revenue source stability, particularly as it relates to the potential for revenue decline from an economic 
downturn 

Vulnerability to extreme events and public safety concerns, with emphasis on: 

• Wildfires 

• Recessions and revenue volatility 

• Earthquakes 

• High winds 

• Tsunamis 

• Pensions 

• Other hazards, such as infectious disease 

 

The next section gives an overview of how we analyze these risks and what you can expect to see in the 

rest of this report. 

  

                                                           
9 The risk factors and basic review method were developed and published in the GFOA publication: Shayne C. 
Kavanagh. Financial Policies. (Government Finance Officers Association: Chicago, IL) 2012. 
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Section 3 - The Approach to Uncertainty 
The accomplished forecasting scientist, Spyros Makridakis, suggests a “Triple-A” approach for dealing with 

highly uncertain phenomena.10 

1. Accept. First, we must accept that we are subject to uncertainty. For example, the severity and 

timing of an earthquake is unpredictable. Berkeley could go years without experiencing a serious 

earthquake or one could occur next month!    

2. Assess. Next, we must assess the potential impact of the uncertainty, with history providing a 

useful reference point. The experiences of other local governments are also a good reference 

point. For example, we used the historical experiences of Berkeley and other relevant 

municipalities to estimate the potential impact of future extreme events. However, historical 

experiences are not perfectly predictive of the future. That leads us to the next point… 

3. Augment. The range of uncertainty we face will almost always be greater than what we initially 

assess it to be. Therefore, we must augment our understanding of risk beyond what our historical 

experiences show us. For example, very few people saw the 2008 Great Recession coming or 

thought it could be as bad as it was. They were unprepared for this historically unprecedented 

recession. We can augment our understanding of risk using a technique called “Probability 

Management.”11 Probability Management is an application of modern information processing 

technology that allows us to simulate thousands of potential events (e.g., floods, recessions, etc.) 

so that we can observe the probability of events of various magnitudes coming to pass. The 

statistical technique that Probability Management is based on is called “Monte Carlo analysis.” 

This technique was established in the late 1940s, but until very recently required special 

computers and software to use. Modern information technology has made Monte Carlo analysis 

accessible to anyone with a personal computer.  

To use Probability Management, we express any given type of extreme event as a range of possibilities 

that the City might experience. This range is called a “distribution.” A distribution is a shape that signifies 

how frequently the City might expect to experience a certain type of event and/or how severe the event 

might be.  

The most common type of distribution is called the “normal distribution,” more popularly known as the 

“bell curve.” Many phenomena fit a bell curve. To help us understand how to read a distribution, we can 

start with an example that is related to everyday life: the height of American men. 

  

                                                           
10 See: Spyros Makridakis, Robin Hogarth, and Anil Gaba. Dance with Chance: Making Luck Work for You. (Oneworld 
Publications: Oxford, England). 2009. 
11 The discipline of “Probability Management” was developed by Dr. Sam Savage, author of The Flaw of Averages. 
You can learn more about Probability Management at probabilitymanagement.org.  
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Exhibit 3.1 shows a bell curve for the height of American men. The horizontal axis of Exhibit 3.1 represents 

height. The vertical axis represents frequency. The most common height is 5’9”, so it is shown at the top 

of the curve. Much taller men, like NBA centers, would be found on the right-hand side of the curve. Very 

short men would be found on the left.  

Exhibit 3.1 – The Normal Distribution for American Men 

 

Frequency 

 

 Height➔ 

 

The normal distribution can help analyze risk. To illustrate, the severity of an economic downturn is 

roughly normally distributed. A 

few downturns are slight, a few 

are severe, but most are closer to 

average.  

Another type of distribution we 

use in our analysis is an 

asymmetrical distribution, 

shown in Exhibit 3.2. 

Earthquakes fit an asymmetrical 

distribution. Exhibit 3.2 shows 

that tremors are the most 

common. Full-fledged 

earthquakes are relatively rare. 

The distribution is 

“asymmetrical” because the 

frequency with which we will 

experience these events are not evenly distributed around the middle of the distribution. Put another 

way, there are far more tremors that are smaller than the “average” earthquake. Yet, there are far fewer 

earthquakes (“the big one”) that are larger than the average earthquake.  

Exhibit 3.2 – Sample Asymmetrical Distribution  

 

Frequency 

of Quake 

 

 Severity of Quake ➔ 

5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60%

Earthquake

Tremor

"The Big One"

Very Short Very Tall 

Average 

5’9” 

55 
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Expressing Berkeley’s vulnerability as distributions allows us to calculate the probability that an event of 

a given magnitude will come to pass. When we associate a dollar amount with that event, we can estimate 

the probability or chance that Berkeley will need to have a given amount of money on-hand to respond.  

Exhibit 3.3 is not a distribution but is a type of graphic we will use in this report. It is called a “cumulative 

probability chart.” It shows the economic losses to the entire Berkeley community from earthquakes over 

the course of 10 years. Earthquakes are rare events, so over a ten-year period there is a chance that there 

will be no earthquakes at all. Hence, the blue line intersects the vertical axis at about 50% (there is about 

a 50% chance of no earthquake). We then see the blue line go up and to the right from the vertical axis. 

This means that the chance of larger and larger losses becomes increasingly remote. To illustrate, the blue 

line intersects 70% at about $300 million. This means there is a 70% chance that total economic losses are 

$300 million or less (or a 30% chance that losses will be more). The blue line insects 80% at $670 million, 

which means there is an 80% chance that losses will be less than that (or a 20% chance that losses will be 

more).  

 

Another type of chart we will show is a loss exceedance curve. It is another way of looking at the same 

concept as we saw in Exhibit 3.3. Exhibit 3.4 shows the loss exceedance curve for the same earthquake 

data. It just presents it in an inverse way. So, the 20% point in the vertical axis is $670 million because 

there is a 20% chance that damages will be more than. Exhibit 3.4 showed there was an 80% of damages 

being less. 

 

 Exhibit 3.3 – Cumulative Chance of Economic Losses to Berkeley Community 

from Earthquakes over 10 Years 

Chance that 

damages will be 

EQUAL TO OR 

LOWER THAN the 

amount shown on 

the graph 

 

 Damages in Millions of Dollars  

Page 34 of 86



Public 

Page 22 of 72 
 

 

Both cumulative probability charts and loss exceedance curves are commonly used when quantifying risk.  

It is important for the reader of this report to understand that there is never one single, objectively best 

amount of reserves to hold. The amount of reserves the City will want to hold will partially be a function 

of the City’s willingness to take on risk. If City officials are willing to take on risk, they might opt for lower 

reserves and spending more money on current services. If officials are more risk averse, they might opt 

for higher reserves. GFOA’s recommendations are informed by where reserves appear to provide the best 

value or “bang for the buck.” The spot on a cumulative probability chart, like Exhibit 3.3, before where 

the line begins to flatten out is usually where the best bang for the buck lies. 

In Section 4, we cover revenue instability owing to economic downturns. In Section 5 of this report, we 

will review the City’s primary risks posed by extreme events, including wildfires, earthquakes, tsunamis, 

and more. Section 6 reviews secondary risk factors that have less weighty implications for the City’s 

reserve strategy. We include Section 6 to highlight the full range of risks that were considered, even if 

some of them did not seem to present as clear and present a threat to the City’s general fund reserve.  

After we analyze the individual risks, in Section 7, we will consider the risks holistically. This section will:  

• Consider the risks over a ten-year period. This provides a more complete perspective on potential 

vulnerability and how to use reserves. For example, the numbers shown in Exhibit 3.3 pertain just 

to one year. The potential losses are much greater over a ten-year period. 

• Consider the potential occurrence of any of the risks we analyzed to occur at the same time. 
Obviously, if they did occur at the same time, the stress on the City’s reserves would be 
compounded. 

  

 Exhibit 3.4 Loss Exceedance Curve for of Economic Losses to Berkeley Community 

from Earthquakes over 10 Years 

Chance that 

damages will be 

EQUAL TO OR 

MORE THAN the 

amount shown on 

the graph 

 

 Damages in Millions of Dollars  

0%

10%

20%

30%

40%

50%

60%

$0 $2,000 $4,000 $6,000 $8,000

Millions
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Section 4 - General Fund Revenue Volatility and Pension Risk  
An important risk for any local government is revenue volatility owing to downturns in the economy. 

Reserves can be used to help a local government make a “soft landing” in the event of a revenue 

downturn. In this section of the report, we will analyze the City’s vulnerability to revenue downturns.  

For the purposes of our analysis, we divided the City’s revenues into the categories shown in Exhibit 4.1. 

Property taxes are the most important single source, as you can see in Exhibit 4.1. Immediately following 

Exhibit 4.1, we will analyze the risk the City faces in each category. 

Exhibit 4.1 – Relative Importance of City Revenues, based on 2023 Estimated Actuals 

Revenue  % of Total 

Taxes  

Property Tax 38% 

Sales Taxes 7% 

Real Property Transfer Tax 12% 

Business License Tax 10% 

Utility Users Fee 7% 

All Other Taxes 3% 

All other revenue 22% 

TOTAL 100% 

 

Before we examine each individual revenue source, let’s make a note of Berkeley’s historical population 

growth. The City grew from 103,000 people in 2000 to 119,000 people as of the 2020 US Census, which is 

about a 15% increase over the period. The increase appears to steady over this period, as the 2010 

population was 113,000. Our analysis starts in 1999 to capture the impact of two recessions: the 2001 

“dot.bomb recession” and 2008 “Great Recession.” The City appears to have experienced a small bump 

in population growth right around the time of the Great Recession. It could be that the bump in growth 

offset at least some of the revenues losses the City would have otherwise experienced from the 2008 

Great Recession. Therefore, we converted all historical revenues to per-capita figures for our analysis and 

all figures presented are per capita unless otherwise noted.  Note that we do not consider the COVID-19 

recession to be as useful an analogue as the two recessions mentioned above. This is because that 

recession was not a result of conventional economic causes and behaved much differently than past 

recessions. For example, the COVID recession featured a record decline followed by record recovery). This 

does not mean we ignored COVID. Risk from unconventional sources, like a pandemic, is addressed in a 

later section of this report.  

Below we will briefly review key, relevant features about the volatility of each revenue shown in Exhibit 

4.1. The purpose of this section is to be clear about the assumptions that go into our simulation of the 

City’s revenue volatility in the face of recessions.  Before we dive into the details, we should note that the 

year-over-year percent changes we describe below are not necessarily the chance from one fiscal year to 

the next. Rather, we examined monthly data to find the worst 12 month decline in each revenue. The 

reason is that the City’s fiscal year is an arbitrary period that is not related to the performance of the 
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economy. This might obscure the full impact of a recession on revenue. For example, imagine there is 

recession lasting 12 months. It starts 6 months into a fiscal year and ends six months into the next fiscal 

year. Each fiscal year would only reflect half of the recession, thereby obscuring the total magnitude of 

the revenue loss.  

Property Taxes 
Property taxes are a stable revenue for Berkeley. They have exhibited consistent year-over-year growth 

since 1999. Of course, the 2008 recession featured a popping property price bubble that was felt across 

much of the world. Even so, during the entire length of the Great Recession Berkeley’s property tax growth 

merely slowed down for three years – around 3% annual growth, compared an average of 7% annual 

growth for all other years, 1999 to 2018. That said, we should not discount the possibility that future 

recessions could result in declining property values and property tax revenues. In fact, GFOA’s 

examination of recessions before 1999 shows that housing prices have declined during some of these 

recessions.  

So, to model risk we looked at the decline during the Great Recession and found that the single worst 

continuous 12-month performance was a 5% decline in property tax revenue. We took this as emblematic 

of the possibility of future severe recessions. During the 2001 recession, property taxes grew for Berkeley. 

This represents the possibility that during a relatively mild recession, like 2001’s, property tax revenue 

could go up. The 2008 recession is the worst recession, in terms of GDP12 decline since World War II 

whereas the 2001 recession was one of the mildest. Hence, we can use these two recessions rough 

“boundaries” on the possibilities for future recessions.13 In our simulation we did account for the fact that 

the 2008 recession was unusually weighted towards losses in real estate. This was done to avoid 

overestimating the vulnerability of property taxes to recessions. We looked at how much property values 

declined, nationally, during a past, more “average” recession and compared that to what happened in 

2001 and 2008. This “average” price decline was not exactly in between 2001 and 2008 but was skewed 

closer to 2001. We included this skew in our simulation.  

Finally, it is worth noting that Berkeley does not have a material risk from concentration of the tax base 

in one or few taxpayers. An example of this risk would be if a small municipality has a large industrial 

property, where that property makes up a large portion of the tax base – if the factory were to close, then 

it would have a big impact on the tax base. Fortunately, Berkeley does not appear to have such a risk. The 

taxpayer with the highest assessed value is 742 Grayson Owver LLC, whose property comprises less than 

1% of the City’s assessed value.  

Sales Taxes 
Sales taxes have a reputation for being more responsive to economic downturns than property tax and 

this is true in Berkeley. Sales taxes declined by 7% during the 2001 recession and the worst year-over-year 

decline during the 2008 recession was 12%. When it comes to COVID-19, the federal government provided 

                                                           
12 Gross domestic product, a standard measure of national economic activity. 
13 Our simulation method does not treat these as firm boundaries. Rather there were about ten recessions since 
World War II, the Great Recession was the worst, the 2001 recession the mildest which puts them at the 10th and 
90th percentile. This leaves room for even worse or even milder recessions than these two in our simulations. 
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financial aid to individual citizens during the pandemic, beyond what is normal for an economic downturn. 

Hence, we should not take 2019 and the subsequent COVID-19 experience as representative of future 

possible downturns. We used the 2001 and 2008 recessions as our boundaries for the analysis. 

Real Property Transfer Tax 
The real property transfer tax has proven a volatile revenue for Berkeley. It declined around 7%, year-

over-year, during the 2001 recession, which was not that much different from other revenues. However, 

during the Great Recession, the revenue dropped an astounding 44% year-over-year.  That said, the 2008 

recession was uniquely driven by difficulties in the property market. Hence, the 44% decline might 

represent a particularly bad outcome. For this reason, we adjusted the model for potential skew, like we 

did for the property tax. 

Business License Tax 
The business license tax’s vulnerability to recessions is not as clear cut as the other revenues we have 

examined. Revenue from the tax is largely based on gross receipts of local businesses, which suggests that 

there should be some vulnerability to recessions. However, when we examine the 2001 recession there 

was only a 2% decline in the early part of the recession. The 2008 Great Recession is more complicated 

because, according to the City’s 2008 financial report, a correction to a miscoding in City revenues resulted 

in about $800,000 in increased annual revenues. Presumably, this would have offset at least some of the 

decreases we might have otherwise observed during the recession. However, even backing out this 

additional revenue, it does not appear that there was a large decline in this revenue during the Great 

Recession.  

To provide an additional perspective, we also looked at what happened to this revenue during COVID-19. 

Though COVID was not a conventional recession in the way that we are defining it in this analysis (non-

conventional risks, like COVID, are addressed later in this report), it does demonstrate what an economic 

dislocation could do to this revenue. In 2021, the revenue declined about 15% year over year from 2020. 

Because COVID was the sharpest economic decline since World War 2 and the fastest recovery, it does 

not seem wise to use a 15% decline as an analogue for future recessions. Nevertheless, this experience 

does suggest that declines are possible. To make better use of the COVID experience we might consider 

that the largest annual quarter to quarter decline in national GDP during COVID was 9.5%. This compares 

to the worst quarterly decline in GDP during the Great Recession of 8.4%. The worst total annual loss in 

GDP during COVID and during the Great Recession was somewhat similar. These two data points suggest 

that because GDP loss was somewhat less severe during the Great Recession that assuming a tax loss 

somewhat less than the COVID experience could be a reasonable assumption. We used a 10% decline to 

avoid the risk of projecting too much of the COVID experience onto a conventional recession. The worst 

decline we could find for the City during the Great Recession was 6.5%. 

Utility Users Fees 
Perhaps unsurprisingly, utility users fees are a stable revenue source because demand for utility services 

does not change much during a recession. The total decline was close to 6% in each recession. 
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All Other Taxes 
When we look at all remaining City taxes (i.e., hotel tax plus a host of much smaller taxes), we see year-

over-year declines of about 15% during both the 2001 and Great Recessions. 

All Other (Non-Tax) Revenues 
When we look at all other non-tax revenues, we saw relatively little decline during the Great Recession 

(3% year over year decline), but a larger decline during the 2001 recession (12%). This may be due to the 

mixed bag of sources that make up other revenues and their potential for idiosyncratic behavior. Let’s 

take, for example, intergovernmental revenue. It declined quite a bit during the 2001 recession but almost 

not all during the 2008 recession. The explanation may be that intergovernmental revenues, unlike the 

tax revenues we have described above, are primarily dependent on the whims of state policy makers. 

Local taxes are primarily dependent on economic activity (property transfers, retail sales, etc.). To 

simulate this, our model uses the declines from the recessions as the parameter for other revenues but 

makes the impact independent from what happens to taxes. For example, if the model simulates a “bad” 

recession that results in a sharp decline for taxes, we do not assume that necessarily means a sharp decline 

in other revenues.  

Analyzing Revenue Volatility Risk 
To analyze the risk that the City is subject to we used the information presented above to inform our Risk 

Model. In addition to this information, we also used the following information: 

• We used data on how often recessions have occurred and how long those recessions have 

lasted from 1950 onwards to simulate the frequency and duration of future recessions.  

• We examined the timing of each revenue’s decline relative to the others. Meaning, not all 

revenues declined at the same time. For example, both property transfer tax and non-tax 

revenues appeared to decline well before most other revenues during both the recessions we 

examined. Thus, the Risk Model shows these two revenues decline immediately upon a 

recession while there is a one-year lag for all other revenues.  

• The model does not include any assumptions about what the City might do in response to a 

recession like cutting expenditures or adding new revenues. However, the model does not 

ignore these possibilities either. The user of the model has the option to define the City’s 

assumed response to recessions and see how that impacts the City’s financial position. This is 

discussed in more detail in Section 7 of this report.  

Exhibit 4.2 below shows the cumulative probability curve for a single year loss, accounting for all the 

information described in this section. The blue line shows the losses if recession DOES occur, and it lasts 

the entire year. The red line shows the losses given the chance a recession does OR does not occur. This 

accounts for the fact that a recession could not occur at all or last less than the entire year. Note that 

although the lines in Exhibit 4.2 are limited to what could happen in a single year, our simulation also 

allows for the possibility that a recession could span multiple years. We will discuss the multi-year 

perspective on all the of the City’s risks that we analyzed in Section 7. 
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In Exhibit 4.2, we can see the red line remains at zero about 70% of the time, which means that 70% of 

the time the City is simulated to not be in a period of revenue downturns. The blue line approaches zero 

as well because the very mildest of recessions could have negligible financial impact.  

Both lines slope up and to the right, which means that as we move to the right the potential losses get 

higher, but we also get higher and higher confidence that the losses would be less than the indicated 

amount. We see that on an annual basis, losses around $4 million to $9 million might be considered a 

plausible, not just possible, risk. For example, on the red line, we can be 85% confident that losses will be 

less than $6.2 million in any given year, and 15% confident that losses will be more. We can be 90% 

confident that losses would be less than $9.2 million.  

Both lines flatten out at the right end. This shows that extreme annual losses, over $20 million, are 

possible, but are also highly unlikely. This is because the corresponding values on the vertical axis are 

above 95%, which means we can be 95%, or more, confident that the losses during a given year will be 

less than these extreme amounts. 

Exhibit 4.2 – Cumulative Probability Chart for Annual Recession Losses (total, not per capita) 

 

Confidence 

that losses 

will be the 

indicated 

amount or 

less 

 

 

Checkpoints 

✓ Property tax is an important source of revenue for the City and is also very stable. 
✓ Sales tax and property transfer taxes are important revenue sources but are responsive to 

economic conditions.  
✓ Historical data does not show much of a decline in business license taxes during past recessions, 

but there is reason to believe that the revenue could exhibit a larger decline in future recessions. 
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These reasons include an anomalous event in 2008 that resulted in an increase in revenues and the 
fact that this revenue did decline markedly during the COVID downturn. 

✓ There is also potential for instability in other City revenues, though these revenues constitute a 
relatively small portion of total revenue, compared to those above. 

✓ In a given year, there is about a 70% chance that there would be no impact at all from a recession. 
There is a 90% chance that losses in a given year would be less than $10 million. 

✓ The analysis presented in this section does not take account of any willingness on the part of the 
City to cut its budget in response to a recession. That is addressed in Section 7. 

 

Pension Risk  
Like many cities throughout the country, Berkeley has a substantial liability for employee pensions. This 

is potentially a risk for the general fund because if the pension plan investments consistently perform 

below expectations, then the City will need to make up the difference. This potential unplanned, 

unavoidable expenditure places additional pressure on the City finances.  

The GFOA Risk Model examines the vulnerability of the City’s pension situation under different scenarios. 

We worked with Foster and Foster to develop a range of different possible outcomes that are consistent 

with different long-term return assumptions from CalPERS. Of particular relevance to the questions being 

posed by this report is the possibility of underperformance of CalPERS investments. Foster and Foster 

provided the range of possible outcomes, informed by assumptions from CalPERS about the expected 

range of possible performance of its investment strategies.14 We then correlated these ranges with the 

GFOA recession model, so that, generally, in scenarios reflecting poor economic performance, generally, 

there would be poor CalPERS performance as well. 

The model does not assume that any and all underperformance by the pension will translate directly into 

an impact on the reserve. There are several filters pension costs must pass before impacting reserves in 

the risk model. 

First, CalPERS itself takes steps to shield participating local governments from the effects of year-to-year 

changes in investment performance. The scope of our contract did not accommodate duplicating CalPERS’ 

pension cost smoothing algorithms, but we did develop a model that balances out under-performing years 

with over-performing years such that the City would see greater additional burden when under-

performing years outweigh the over performing years across all ten years of the simulation. 

Second, the City has proven willing to accommodate pension cost increases in its budget. Hence, the 

model includes a user-defined variable for how much pension costs would need to increase before the 

City becomes unwilling to absorb the full cost in its budget. We assume the City is willing to absorb up to 

a 15% annual increase in pensions, based on past experiences of the City.  You can think of this variable 

as the amount the City would find a way to accommodate in its normal budget planning for pensions.  

                                                           
14 To be more precise, the range took the form of a distribution with a median value and favorable and unfavorable 
results distributed around the median. 

Page 41 of 86



Public 

Page 29 of 72 
 

Third, the City has a pension trust fund. The model includes the pension trust fund as an alternative to 

reserves for covering excess pension costs that the budget cannot absorb. In essence, the simulation splits 

any excess pension costs evenly between the reserves and the pension trust. The model also accounts for 

interest earned on the pension trust balance.  

With these assumptions applied the model shows: 

• There is about a 50% chance that the general fund reserve and pension trust fund, together, will 
need to absorb, at most, an additional $10 million in costs over a ten-year period. 

• About a 75% chance that the general fund reserve and pension trust fund, together, will need to 
absorb, at most, an additional $15 million in costs over a ten-year period. 

• About a 90% chance that the general fund reserve and pension trust fund, together, will need to 
absorb, at most, an additional $19 million in costs over a ten-year period. 

To see just the burden on the reserve, simply divide the dollars in the points above in half. 

Checkpoints 

✓ Pensions are an important risk for the City not only because of the size of the liability but because 
poor performance of the pension investment will likely be correlated with poor performance of the 
City’s revenues. That means the general fund reserves will be under pressure from both revenue 
losses and pension losses at the same time, if the economy performs poorly. 

✓ There is about a 25% chance that the general fund reserve will need to absorb $7.5 million or more 
over a ten-year period due to pension under-performance and a 10% chance of need to absorb 
more than $9.5 million. 

Section 5 - Extreme Events 
Although Berkeley can receive 

reimbursement from insurance and public 

agencies for natural disasters and some 

human-caused extreme events, having 

adequate reserves in place is important to 

respond to extreme events quickly and 

decisively. For example, FEMA 

reimbursement will not cover all the costs the 

City incurs, and it could take months, if not 

years, to receive reimbursement. Wildfires, 

earthquakes, and tsunamis are the leading 

potential catastrophic natural disaster risks 

the City faces. In discussions with City staff, 

these disasters represent the greatest risk of 

catastrophic loss and will be the focus of this 

section of the analysis. Other exposures 

included in the Risk Model and discussed in 

FEMA, CalOES, and Reserves 

The U.S. Federal Emergency Management Agency 

(FEMA) reimburses local governments for monies spent 

in response to a federally-declared disaster. FEMA 

reimbursement is only partial (typically 75 percent) and 

is often not immediate. Therefore, local governments 

must have the financial capacity to respond quickly and 

decisively, independent of FEMA assistance. In 

California, CalOES (California Office of Emergency 

Services) provides additional assistance to supplement 

FEMA. Our simulation includes FEMA and CalOES 

assistance but also simulates the time lag to get the 

assistance. Note when we refer to “FEMA assistance” 

we are also referring to CalOES since our model treats 

assistance from both agencies in essentially the same 

way. 
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this section are high winds, severe storms and landslides. This section will also discuss the provisions made 

in the model for other risks, not named above. 

The following sub-sections will explore the potential economic and budgetary implications that these 

hazards have for the Berkely community and City government. These sections will explain any notable 

features of the data sets we used and discuss the range of potential damage the City could experience, as 

suggested by the data we gathered.  

A. Wildfires 
According to the First Street Foundation,15 “there are 15,085 properties in Berkeley that have some risk 

of being affected by wildfire over the next 30 years. This represents 57% of all properties in Berkeley.” 

Exhibit 5.A.1 shows a wildfire risk map from First Street. That said, we should also note that the overall 

risk to Berkeley is considered “moderate” by FirstStreet, which is the second lowest risk level on their 

scale (the scale can be seen in the bottom right corner of Exhibit 5.A.1). 

Exhibit 5.A.1 – Wildfire Risk in Berkeley (according to the First Street Foundation) 

 

Though the First Street data does help illuminate the potential for wildfires in the City of Berkeley, it does 

not address consequences of nearby fires, like smoke heavy enough severely impede daily life in Berkeley. 

Therefore, we should recognize that the total risk to Berkeley from fires is more than might be implied in 

the map above. However, for the purposes of this analysis we are focused on the more narrowly defined 

risk of losses to the City government due to unplanned, unavoidable expenditures from a large fire.  

To analyze wildfire risk, we divided the risk into two parts.  

First are very large wildfires – including those large enough to be historically unprecedented in the region. 

We obtained simulated fires from a company called Pyrologix, which specializes in simulating fires. 

Pyrologix’s customers include the US Forest Service. Pyrologix’s data set focused only on very large fires 

and showed which geographic areas of the City burned. 

                                                           
15 The mission of First Street Foundation is to make climate risk accessible, easy to understand and actionable for 
individuals, governments, and industry. 
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Second are wildfires that are less intense, which we will call “medium” fires – even though the fires 

simulated here are still often large enough to be eligible for FEMA assistance. These medium fires are 

simulated to occur 4 times more frequently than the large fires. For medium fires, we used historical data 

from across California to see how often wildfires directly impact urbanized areas to the point where city 

governments incur material costs, and we used those historical costs to simulate the impact on Berkeley. 

We simulated both kinds of fires and then combined the results into a single model. The result was the 

cumulative probability chart shown in Exhibit 5.A.2.  

We can see that, like Exhibit 5.B.1, there is a small chance of any losses at all – the red line is equal to zero 

up until about the 60% mark, which means that 6 out of 10 times when we look at a ten-year period the 

losses will be zero. The line also goes vertical (up) very sharply after it diverges from the zero axis. This 

means that most wildfires the City might experience are simulated to not cause a drastic amount of losses. 

This would be consistent with the actual experiences of cities at “moderate” wildfire risk in our FEMA 

database (where “moderate” is as defined by FirstStreet). The line does extend out quite some distance 

to the right, which represents the fact that there is a very small chance of some very large losses over a 

ten-year period. The long-tail is the result of the very larger wildfire simulation we discussed earlier. 

Note that the losses shown in Exhibit 5.A.2 do not reflect reimbursement from FEMA to the City 

government. The impact FEMA reimbursement and other mitigating factors will be included in Section 7 

of this report, “Putting it All Together”.  

 

Exhibit 5.A.2 – Cumulative Probability Chart of Losses to the City Government from Wildfires Over a 

Ten-Year Period (millions of dollars) 

Chance Losses 

will be Equal to 

or Less Than 

Dollar Amount 

on Horizontal 

Axis 
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Our data does not factor in the impact of climate change, so the 10-year losses may be understated.16 

However, there are other assumptions in our model that cause the model to simulate greater losses. This 

might offset the absence of a climate change assumption. These assumptions are: 

• The model does not assume that a fire in one year reduces the chance of a fire in the next year. 
In reality, if a fire occurs it often burns the fuel that could otherwise feed a fire in the future. In 
our model, the chance of a fire in a given year is not reduced if a fire had occurred the prior year. 
Put another way, the chance of fire is the same every year. 

• When gathering losses from other cities to use as analogues from Berkely we looked across the 
entire state of California for cities that are roughly comparable size to Berkeley.17  Perhaps 
unsurprisingly, only a handful of cities that have actually experienced material losses from a fire 
are at “moderate” risk (by the FirstStreet scale). Most are at “major” risk or worse. Also, the 
average per capita losses experienced by the “major” risk cities was materially higher than those 
experienced by the “moderate” risk cities. Nevertheless, we included most of the “major” risk 
cities as analogues for Berkeley when simulating potential damages.18 This means our model may 
be biased towards overstating the damage from a fire.  

1. T 

Checkpoints 

✓ According to the First Street Foundation’s analysis, Berkeley’s risk from wildfire is “moderate”. 
✓ We used data from the fire simulation firm Pyrologix to simulate very large wildfires. 
✓ We used historical data from FEMA to help simulate more moderate wildfires, coupled with 

information from First Street on relative risk of cities in California. This helped us pick analogues for 
Berkeley. 

✓ The results show that over a ten-year period there is about a 6 in 10 chance that damage from 
wildfire is zero.  

✓ There is a chance of larger damage over a ten-year period. For example, there is a 1 in 10 chance 
damages could exceed $350,000. There is small chance of extreme multi-million-dollar losses 
(about 1 in 50 chance). 

 

B. Tsunamis 
Berkeley is at some risk from Tsunamis. The worst tsunami that researchers have mostly contemplated is 

the 1-in-900-year tsunami. This represents a tsunami so large that we would expect to see one that large 

only once in 900 years. Exhibit 5.B.1 shows a map of the area of the City we could expect to be impacted 

by such a tsunami. A tsunami of this size is expected to impact about 1,400 residents, a daytime population 

of 6,800, and 448 buildings.  The damage of less intensive tsunamis is substantially less. A tsunami of 

                                                           
16 Wildfire is, perhaps, the most difficult type of natural catastrophe to model because there is a smaller base of 
experience to draw upon, compared to more well-studied risks like hurricanes, and because the physics of wildfires 
are more complicated, compared risks like flooding. Though many researchers are working on improving wildfire 
models, we could not obtain data that included climate change effects. 
17 Our research has shown that very small cities tend to have higher per capita losses from fires, so we don’t use 
small cities as analogues for cities that are not small. 
18 We dropped cities much larger than Berkeley and outliers that experienced extreme damages far beyond anything 
experienced by the moderate risk cities in the data set. 
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sufficient intensity to occur only once every 475 years is only estimated to impact 125 residents, 1,100 

daytime population, and 14 businesses.   

Exhibit 5.B.1 – Area Impacted by a 1-in-900 Year Tsunami  

 

Unfortunately, researchers have not produced nearly as much information on projected economic losses 

from a tsunami as has been produced for other types of disasters. To arrive at an estimate, we used a joint 

report from the United States Geological Survey and California Geological Survey that modeled a large, 

plausible tsunami.19 We will refer to this as the “SAFR report” (Science Application for Risk Reduction 

report). The tsunami contemplated by the SAFR report appears to be the rough equivalent of the 475-

year tsunami described above.20 The SAFR report does not estimate losses for Berkeley but does for all 

Alameda County: $184 million. We derived a share of this for Berkeley by looking at Berkeley’s share of 

the Alameda coastline, which equates to about 7% or about $13 million. Our estimate of 7% is somewhat 

conservative (overestimates Berkeley’s share) because we excluded a portion of the coast that the SAFR 

report appears to project will not be significantly impacted by a tsunami and because we used straight 

                                                           
19 The main report is: “The SAFRR (Science Application for Risk Reduction) Tsunami Scenario”, Stephanie Ross and 
Lucile Jones, Editors. The specific sub-report we used was: “The SAFRR Tsunami Scenario—Physical Damage in 
California” By Keith Porter, William Byers, David Dykstra, Amy Lim, Patrick Lynett, Jamie Ratliff, Charles Scawthorn, 
Anne Wein, and Rick Wilson Open-File Report 2013–1170–E California Geological Survey Special Report 229 
U.S. Department of the Interior, U.S. Geological Survey 
20 The report does not give a recurrence interval for the tsunami the report describes, but it does give wave 
amplitudes which we compared to projected wave amplitudes for different tsunami scenarios in Berkeley. The 475-
year scenario appears to be the closest match.  
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line estimates,21 which discounts inlets, coves, islands, etc.  We then were able to scale the estimated 

damages from a 475-year tsunami ($13 million in economic losses to the community) to tsunamis of other 

recurrence intervals but using estimates of the number of people impacted by different sizes of tsunamis 

in Berkely.22 

The next step is to estimate the potential loss to the City government. Again, because there is not much 

research available on the projected financial impacts of tsunamis, we had to make some assumptions. We 

started with the estimate of total economic losses, as per above. We then examined data we had available 

for earthquakes and wildfires and found damages to public entities (e.g., local governments) typically 

range between 11% and 32% of the economic losses.23 This resulted in the cumulative probability chart 

shown in Exhibit 5.B.1.  

We can see that, like in Exhibit 5.B.1, there is a relatively small chance of any losses at all – the red line is 

equal to zero up until about the 90% mark, which means that 9 out of 10 times when we look at a ten-

year period the losses will be zero. The line does extend out quite some distance to the right, which 

represents the fact that there is a very small chance of some very large losses over a ten-year period. It 

should also be noted that estimates from the tsunami unit of the California Geological Survey show that 

a very small number of people (less than 25) and households (less than 10) would be impacted by a 200-

year tsunami. This means that many of the tsunamis that the risk model simulates will have very little 

financial impact. 

Note that the losses shown in Exhibit 5.B.1 do not reflect reimbursement from FEMA to the City 

government. The impact FEMA reimbursement and other mitigating factors will be included in Section 7 

of this report, “Putting it All Together”.  

 

 

[THIS SPACE LEFT INTENTIONALLY BLANK]  

                                                           
21 By this, we mean we drew straight lines on a map of the county coast and measured the distances of those lines. 
22 Estimates produced using ESRI software, by the tsunami unit of the California Geological Survey. 
23 Based on estimates from Aon. Aon’s data shows projected public assistance provided by FEMA. Knowing that 
FEMA reimburses 75% of local cost allowed us to simulate total costs to city government. 
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Exhibit 5.B.1 – Cumulative Probability Chart of Losses to the City Government from Tsunamis Over a 

Ten-Year Period (million of dollars) 

Chance Losses 

will be Equal to 

or Less Than 

Dollar Amount 

on Horizontal 

Axis 

 

 

Checkpoints 

✓ Tsunami experts believe that a tsunami large enough to do a great deal of damage to Berkeley 
is a very rare event – we might expect such a tsunami once every 900 years. 

✓ Though less severe tsunamis are quite possible, the damage a less severe tsunami would do is 
estimated to be far less though certainly not inconsequential.  
 

✓ The simulation shows that over a ten-year period there is a 90% chance the City of Berkely 
would have zero financial losses from tsunamis. There is a very small chance, though, of 
experiencing very large losses.   

 
  

Page 48 of 86



Public 

Page 36 of 72 
 

C. Earthquakes 
Berkeley is susceptible to earthquake risk. Exhibit 5.C.1 provides a map of major fault lines in the region. 

Exhibit 5.C.1 – Map of Known Active Geologic Faults24 

 

To address earthquakes, we obtained a data set of simulated earthquakes from Aon for the Contra Costa 

and Alameda County area.25 The simulation includes projected economic losses for earthquakes. We then 

scaled these losses to Berkeley by comparing Berkeley’s share of total property value to the rest of the 

two-county area. Berkeley comprises about 4% of the total property value, so we assumed Berkeley would 

experience about 4% of the economic losses from a given quake. We also set a limit in our model to only 

address quakes above 6.0 in magnitude. In the USGS report that Exhibit 5.C.1 came from describes the 

potential damage of a 6.0 quake as “light” so earthquakes below the limit might not cause a material 

amount of economic loss. That said, our model does provide the ability to manually adjust the threshold 

downward to include other quakes.  

                                                           
24 From: “The HayWired Earthquake Scenario—Earthquake Hazards” published by the US Geological Survey. 
25 Aon is global insurance and data analytics firm. 
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5.C.2 provides a loss exceedance curve for ten years and 1 year, showing total economic losses Berkeley. 

Exhibit 5.C.2 – Loss Exceedance Curve for Economic Losses from Earthquakes, Over 10 Years and 1 

Year 

Chance 
Losses 

will 
Exceed 
Dollar 

Amount 
on 

Horizontal 
Axis 

 

 

We next converted the earthquake simulation into losses for the City of Berkeley general fund. First, we 

converted economic losses to total public assistance provided by FEMA to governmental agencies in the 

two-county area. Next, we estimated the share of losses to the governments that serve Berkely (city, 

county, school, etc), using measures of the total capital assets owned by each government.26 We then 

identified the City of Berkeley’s general fund share by looking at the percent of Berkeley’s capital assets 

attributable to governmental funds versus those not owned by governmental funds. Finally, we compared 

the results of the simulation to actual losses of California municipal governments from three historical 

earthquakes. The results of the simulation were consistent with these historical experiences. The results 

are shown in Exhibit 5.C.3.  

 

 

[THIS SPACE LEFT INTENTIONALLY BLANK]  

                                                           
26 This includes adjusting for the community of Berkeley’s “share” of each government’s assets. For example, 
community’s share of the school district’s assets is 100%, but the share of the transit district’s assets is much less. 
We also included an allocation for state government and quasi-governmental agencies, based on these entities share 
of earthquake losses in historical quakes.  
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Exhibit 5.C.3 - Cumulative Probability Chart of Losses to the City Government General Fund from 

Earthquakes Over a Ten-Year Period (millions of dollars) 

Chance Losses 

will be Equal to 

or Less Than 

Dollar Amount 

on Horizontal 

Axis 

 

 

Exhibit 5.C.2 shows that there is about 50% chance of no losses at all. But there is also a chance of large 

losses. There is an 80% chance that losses are less than $13 million over a 10-year period, which means 

there is 20% chance losses could be more. Note that Exhibit 5.C.2 does not include the FEMA assistance 

that the City would receive.  This chart also does not address the possibility that a very severe quake could 

impair the City’s tax base. Both of these issues will be addressed in Section 7. 

Finally, we should address the fact that a powerful earthquake (e.g., 7.0 or greater) could impair the City’s 

taxbase. Uninhabitable retail buildings could not make sales. Uninhabitable residential buildings would 

not make purchases. Both would result in lower sales taxes, for example. An impaired tax base would 

result in lower revenues for the City over a multi-year period, which would not be recoverable through 

FEMA or by property insurance.  

The risk model accounted for tax base impairment. If the model simulates a 7.0 or greater magnitude 

quake, then a tax base impairment simulation is activated. The assumptions for this simulation were 

largely taken from a body of work by the United States Geological Survey called the “HayWired Earthquake 

Scenario” which investigates the potential societal impacts of a 7.0 earthquake in the region.27 The 

information in the report was supplemented with estimates from relevant subject matter experts, such 

as City staff. We also used estimates for earthquake recovery timelines developed as part of another 

project with Salt Lake City, Utah. Examples of variables that the tax base impairment model addresses 

include: 

                                                           
27 Within this body of work, we relied on the report: “The HayWired Earthquake Scenario—Engineering Implications” 
Scientific Investigations Report 2017-5013-I-Q, Version 1.1, April 2022. Edited by Shane T. Detweiler and Anne M. 
Wein, U.S. Department of the Interior, U.S. Geological Survey 
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• Berkeley’s share of buildings stock within Alameda County. The HayWired scenario only provides 

county-level estimates.  

• The degree of damage to buildings that might be expected from a 7.0 quake.  

• The range of economic losses that could be expected to buildings that are damaged to one 

degree or another. 

• The estimated time to rebuild damaged buildings. 

• Short and long-term impacts of tax base impairment and the fact that lost tax revenue is not 

covered by FEMA assistance. Later in this report (Section 7) we discuss parametric insurance as 

one way to provide coverage for lost tax revenues, in addition to reserves. 

• Offsetting increases in sales tax revenue from construction activity to rebuild, including cost of 

buildings that are materials, percent of materials that are purchased inside Berkeley, and the 

additional cost necessary to rebuild a home vs building new. 

The analysis shows the losses to the general fund could be material, approaching 5% of general fund 

revenues in the first year, before much rebuilding has taken place. The model assumes it would take 

around 8 years to completely replace all the lost buildings.28  

 

Checkpoints 

✓ Earthquakes are an important risk for the City of Berkeley. There are multiple active fault lines in 
the region. 

✓ There is about a 50% chance of no losses at all over a ten-year period. 

✓ Earthquakes can produce substantial losses. For example, there is a 20% chance that losses to the 
City government could be more than $13 million. 
 

✓ A large earthquake (e.g., magnitude 7.0) could impair the City’s tax base by a material amount – 
approaching 5% of general fund revenue in the first year. 

 

D. Rainfall Triggered Major Landslides 
Heavy rainfalls can trigger landslides in Berkeley. A search of historical records indicates that there have 

been 3 major, damaging landslides,29 triggered by rain, in Berkeley since 1982. We used this as the basis 

for the potential frequency of landslides in the future: 3 landslides in 41 years implies a 7% annual chance 

of a landslide. 

For potential damages landslides might cause we looked at two sources:  

                                                           
28 This is based on discussions with building officials in Salt Lake City. We worked with Salt Lake City to build this 
model and then transferred it to Berkeley. We changed all the assumptions that were specific to Salt Lake City. The 
time required to rebuild buildings is the only variable that wasn’t changed, however, it can be changed quite easily, 
if needed. 
29 By “major and damaging” we simply mean that the damage was large enough to require intervention by City 
government and cause City government a significant cost. 
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• FEMA estimates of total exposure to landslides in each census tract in Berkeley and estimated loss 
ratios. This provided a starting point for what losses might be from a landslide. 

• Historical records of losses from landslides in the region. This provided a sense of the variation 
that can take place. 

We put all these pieces of data together to develop a range of possible landslide outcomes. This resulted 

in the potential community economic losses shown in Exhibit 5.D.1. 

Exhibit 5.D.1 – Loss Exceedance Curve for Landslides, 10 Year and 1 Year Risks (millions of dollars) 

Chance Losses 

will Exceed 

Dollar Amount 

on Horizontal 

Axis 

 

 

The next step is to estimate the potential loss to the City government. There is not much research available 

on the projected financial impacts of landslides or much historical data to draw upon, so we had to make 

some assumptions. We started with the estimate of total economic losses, as per above. We then 

examined data we had available for earthquakes and wildfires and found damages to public entities (e.g., 

local governments) typically range between 11% and 32% of the economic losses.30 This resulted in the 

cumulative probability chart shown in Exhibit 5.D.2.  

We can see that there is about a 50% chance of no losses at all – the red line is equal to zero up until about 

the 50% mark, which means that 5 out of 10 times when we look at a ten-year period the losses will be 

zero. The line does extend out to about $500 thousand, which represents the high-end of losses produced 

by the simulation.  

We should note that there is no instance, in the FEMA records we had access to, of FEMA reimbursing a 

California municipality for landslides. Therefore, nowhere in our model do we assume FEMA 

reimbursement for landslides costs. Also, the simulation resulted in many landslides of marginal cost to 

                                                           
30 Based on estimates from Aon. Aon’s data shows projected public assistance provided by FEMA. Knowing that 
FEMA reimburses 75% of local cost allowed us to simulate total costs to city government. 
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City government. We might reasonably assume that these minor landslides will be absorbed by the regular 

City budget, rather than the general fund reserve. This will be reflected in Section 7 of this report, “Putting 

it All Together”. 

Exhibit 5.D.2 – Cumulative Probability Chart of Losses to the City Government from Landslides Over 

a Ten-Year Period (thousands of dollars) 

Chance Losses 

will be Equal to 

or Less Than 

Dollar Amount 

on Horizontal 

Axis 

 

 

Checkpoints 

✓ Berkeley has experienced three damaging landslides since 1982.  

✓ We used FEMA data on potential losses from landslides plus historical data from other 
landslides in the region to simulate potential costs to the City government.  
 

✓ The simulation shows that over a ten-year period there is a 50% chance the City of Berkely 
would have zero financial losses from landslides. The simulation showed that losses could reach 
about $500 thousand, if the City is unlucky.    

 

E. High Winds 
High winds can cause damage in the community and occur relatively frequently. For example, data from 

the National Weather Service indicates that there have been 118 wind events in the entire San Francisco 

Bay Shoreline zone since 2011, with an average speed of 43 miles per hour. Of course, not every wind 

event in this zone will impact Berkeley. An examination of wind data from a local weather station for the 

last 24 months showed that the average windspeed of the 10 sustained wind events was about 30 mph. 

For comparison, FEMA regards 67 mph as a very strong wind event that would be likely to cause significant 

damage. During the same 24-month period, the San Francisco Bay Shoreline Zone experienced three 
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events over 40 mph. The biggest was on April 11, 2002. On that day in Berkeley, the maximum sustained 

wind period was around 40 mph. It should be noted that sustained winds (customarily measured over ten 

minutes31) are not as strong as unsustained wind gusts that can happen during the same wind event. For 

example, during a recent two-year period32 the top speed of a wind gust was an average of 4.7 mph 

greater than the speed measured for the associated sustained wind event.  

If we compare the 24 months of local weather station data to the same period from the National Weather 

Service data, we find that the wind events for the San Fransico Bay Shoreline zone were fully felt in 

Berkeley in four out of eleven cases (36%). Hence, we applied that some portion to entire 12-year period 

of history to arrive at an assumption that there will be an average of 3.5 wind events per year, on average.  

We assumed that there was a 3% chance of a wind event with sustained winds of 67 mph or greater, 

which is equivalent to assumptions from FEMA’s estimates of losses for Berkeley. 50% of wind events 

were assumed to be 45 mph or less, which is consistent with historical data. To estimate damage, we 

started with estimates from FEMA for damages from a very strong wind event (67 mph), based on total 

exposed value and expected rates of loss, which was $43,200 per event. We then scaled that loss down 

to expected damage from a 45-mph event. According to the Beaufort Wind Scale33 winds at 45 mph result 

in damages such as twigs and small branches broken from trees. Hence, we assumed that damage was 

minimal at winds of this speed. This resulted in the loss exceedance curve shown in Exhibit 5.F.1. 

 

 

 

 

[THIS SPACE LEFT INTENTIONALLY BLANK]  

                                                           
31 https://www.rmets.org/metmatters/beaufort-wind-scale 
32 September 2023 to September 2021 
33 You can see the full scale at: https://www.weather.gov/mfl/beaufort. The scale is typically used to measure mean 
speeds, usually averaged over 10 minutes by convention, and do not capture the speed of wind gusts. 
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Exhibit 5.F.1 – Loss Exceedance Curve for Strong Winds, 10 Year and 1 Year Risks (Millions of Dollars) 

 

 

The next step is to estimate the potential loss to the City government. There is not much research available 

on the projected financial impacts of high winds or much historical data to draw upon, so we had to make 

some assumptions. We started with the estimate of total economic losses, as per above. We then 

examined data we had available for earthquakes and wildfires and found damages to public entities (e.g., 

local governments) typically range between 11% and 32% of the economic losses.34 This resulted in the 

cumulative probability chart shown in Exhibit 5.F.2.  

We can see that there is about an 85% chance of total losses over 10 years less than $500,000 – the red 

line is equal to $500,000 up until about the 85% mark. The line does extend out to about $3.3 million 

which means our simulation did show that large costs are possible, even if the chances a very remote. For 

example, there is only a 3% chance that total losses over ten years would be more than $1 million. 

Note that we are considering this risk to be different from a severe storm, which might include lightning 

and heavy rain. The high winds risk only relates to winds that may or not be accompanied by storm 

conditions. Because this risk is limited to more “routine” winds, which fall short of a “natural catastrophe”, 

we do not assume FEMA would get involved. However, we also assume that many wind events will only 

result in marginal damage, which could be absorbed in the City budget, rather than the general fund 

                                                           
34 Based on estimates from Aon. Aon’s data shows projected public assistance provided by FEMA. Knowing that 
FEMA reimburses 75% of local cost allowed us to simulate total costs to city government. 
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reserve. This will be reflected in Section 7 of this report, “Putting it All Together”. We also have another 

section of this report on severe storms.  

Exhibit 5.F.2 – Cumulative Probability Chart of Losses to the City Government from High Winds Over 

a Ten-Year Period (thousands of dollars) 

Chance Losses 

will be Equal to 

or Less Than 

Dollar Amount 

on Horizontal 

Axis 

 

 

Checkpoints 

✓ High winds occur regularly in the bay areas and sometimes reach high enough speed that they could 
cause a material amount of damage to the community.  

✓ There could also be costs to the City government. Most of these costs could probably be absorbed 
by the City budget, but it is possible that extraordinary costs would require the use of the reserve.  

✓ Our simulation shows that there is about an 85% chance of total losses over 10 years less than 
$500,000. There is only a 3% chance that total losses over ten years would be more than $1 million. 

 

F. Severe Storms 
A prior section of this report addressed high winds, which focused on winds in the range of around 35 to 

67 mph, where many simulated wind events cause marginal or no damage. That section did not address 

severe storms which could include not only high winds, but also violent precipitation. In 2006, Berkeley, 

along with 16 other cities in Alameda and Contra Costa counties experienced a storm that was severe 

enough to receive assistance from FEMA. We used this storm as a starting point to simulate future storms. 

There was also a severe storm in 2023, but not enough data from that storm is available to be able to fully 

include in the risk model (but it still partially informs the model). 
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Let’s start simulating the frequency of storms. There have been three severe storms in Alameda and 

Contra Costa counties that were bad enough to receive FEMA support since 1998.[3] Berkeley was only 

impacted by two of the storms. Hence, we simulated an 12% annual chance of storms,[4] with a 66% chance 

that Berkeley would be impacted by any given storm.[5] 

To simulate damages, we looked a per capita damage from each of the cities impacted by the 2006 

storms.35 That provided a range of potential losses. We used this range to simulate Berkeley’s potential 

losses from future storms: both economic losses to the community at large and financial losses to the City 

government.  

Exhibit 5.G.1 shows the loss exceedance curve for the economic losses to the entire community from 

severe storms. We see that some very large losses seem possible, even if highly unlikely.  

Exhibit 5.G.1 - Loss Exceedance Curve for Tsunamis for Berkeley Community, 10 Year Risk (millions 

of dollars) 

  

Chance Losses 

will Exceed 

Dollar Amount 

on Horizontal 

Axis 

 

  

Section 6 -   

 Chance that Economic Losses Will Exceed Dollar Amounts (Millions) Indicated 

Below 

Time Horizon 5% 10% 50% 90% 

1-Year $1.1M $0 $0 $0 

10-Year $10.5M $8M $0.4M $0 

 

Exhibit 5.G.2 shows the cumulative probability chart for direct losses to the City government from severe 

storms. Similar to 5.G.1, we see that very large losses are possible, though highly unlikely. The cumulative 

                                                           
[3] This is as far back as we can obtain records from FEMA 
[4] 3 storms in 25 years is 3/25 or 0.12 
[5] Berkeley was impacted by 2 of 3 storms, or .66. 
35 2023 data is not available as of this writing 
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probability chart does not include FEMA reimbursement. That will be addressed in Section 7 of this report, 

“Putting it All Together”. 

Exhibit 5.G.2 – Cumulative Probability Chart of Losses to the City Government from Severe Storms 

Over a Ten-Year Period (millions of dollars) 

Chance Losses 

will be Equal to 

or Less Than 

Dollar Amount 

on Horizontal 

Axis 

 

 

Checkpoints 

✓ Severe storms present a greater amount of possible damage than just high winds.  

✓ Severe storms powerful enough to cause material amounts of damage are rare, but the amount of 
potential damage could be quite large.  

✓ That said the chance of very large damage is remote. There is a 7-in-10 chance of zero losses to City 
government over 10 years and a 9-in-10 ten chance of losses less than $1 million. 

 

H. Pandemics / Infectious Disease and Other Risks 
COVID-19 has made people more aware of the risks posed by pandemics. We included pandemics in the 

Risk Model by developing a “miscellaneous risks” simulation to account for pandemics as well as other 

unusual events that don’t fit into the categories above, but that have the potential to require the City to 

use reserves. Another example of such an event occurred in 2013. A wildfire in the Tahoe region caused 

extensive damage to property owned by the City of Berkeley, requiring a large outlay from the general 

fund (on top of reimbursements from insurance) to mediate. Other events might not cause much damage. 

For example, civil unrest in 2019 created overtime costs for public safety personnel, but the total cost was 

relatively modest. Note that by limiting the scope of this simulation to events that might impact reserves 

we are excluding insurable losses. 
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The simulation provides for a small annual chance that an unusual event might occur. The annual chance 

is aligned with how frequently such events have happened to Berkeley in the past.  If an event is simulated 

to occur, the potential damages are also aligned with the damages for events Berkeley has experienced 

in the past. Something on the scale of the damage from COVID would be very rare. Finally, the model 

simulates reimbursement by outside entities. The chances of reimbursement are also aligned with 

Berkeley’s experience. Also, GFOA’s experience with building similar models for other local governments 

allowed us to draw on the experience of other local governments to provide more data points to base the 

model on.  

Exhibit 5.H.1 shows a cumulative probability chart of simulated losses over a ten-year period. Because 

reimbursements were customized for the miscellaneous simulation, we included lines for gross losses and 

losses net of reimbursement.  

Exhibit 5.H.1 – Cumulative Probability Chart of Losses to the City Government from Miscellaneous 

Risks Over a Ten-Year Period (millions of dollars) 

Chance Losses 

will be Equal to 

or Less Than 

Dollar Amount 

on Horizontal 

Axis 

 

We see Berkeley has a 33% chance of zero losses. Even if losses do occur, they are relatively mild most of 

the time (compared to some other hazards we have discussed in this report). For example, there is 70% 

chance net losses will be less than $1 million in a ten-year period. Nevertheless, larger losses are possible. 

There is a 5% chance net losses could exceed $5 million in a ten-year period. 

Section 7 of this report shows how miscellaneous risks impact the City’s reserves, along with the other 

risks we analyzed.  

 

 

Page 60 of 86



Public 

Page 48 of 72 
 

Checkpoints 

✓ The City could be impacted by other, unexpected hazards; besides those we’ve described in other 
sections of this report. Pandemics are the most recent example of a hazard that was not top of 
mind for many local governments until recently. 

✓ We used the experience with COVID-19 as well as other unusual events the City has experienced to 
simulate the exposure of the City’s reserve to other hazards. We also drew upon GFOA’s experience 
building similar models for other cities to broaden the data available.  
 

✓ The simulation suggests that very large losses, net of reimbursement from other entities, from 
miscellaneous risks is unlikely. There is a 70% chance net losses will be less than $1 million in a ten-
year period. Larger losses are possible. There is a 5% chance net losses could exceed $5 million in a 
ten-year period.  
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Section 6 - Secondary Risks and Comparable Analysis 
Prior sections of this report reviewed the risks of the greatest financial consequence to Berkeley. In this 

section we briefly review other risks that we considered, but that did not appear to be as important to 

Berkeley’s general fund reserve as the other risks we examined. This is not to say that Berkeley should not 

prepare for these risks or that they are not important. It is only to say that these events were not included 

in the scope of our analysis because of the low potential impact on the general fund reserve. Finally, we 

should note that the primary risk section of this report includes an “other hazards” model which is 

intended to capture the possibility of losses from unexpected sources. For example, we will see later in 

this section although the City has solid cyber insurance, like every other city, there are exceptions in the 

policy for acts of war. One could imagine a scenario in which a cyber-attack by state-sponsored actors is 

not covered by the policy, requiring the city self-fund the recovery. These kinds of “unconventional” 

scenario are the purpose of the “other hazards” model.  

Also, in this section we examine how Berkely compares to other cities in terms of indebtedness and the 

amount of fund balance maintained.  

A. High Heat 
According to the First Street Foundation’s Risk Factor tool, Berkeley has a “moderate” risk for heat. This 

is, first, because “feels like” temperatures have been rising. Exhibit 5.G.1 shows First Street’s rising 

expectations for heat waves in the future. We see that it is going up, where a hot day is defined as 

temperatures above 83 degrees Fahrenheit.  

Exhibit 6.A.1 – First Street’s Estimation of the Chance of a 3+ Day Heat Wave 

 

 
First Street also posits that homes in Berkley have moderate vulnerabilities to heat based on factors like 

shade and proximity to bodies of water.  

We used data from First Street to simulate the number of heat days along the following thresholds, where 

the indicated temperature is the “feels like” temperature, so includes humidity (which increases the 
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perceived temperature).36 First Street provided an estimate of the average number of days between 80 

and 90 degrees and above 90 degrees for the next 30 years. We focused on the next ten years. Historically, 

we looked at the difference between what First Street’s algorithm would have predicted for past years 

and compared it to what actually happened to estimate the potential variation between what First Street’s 

algorithm predicts for the future and what actually happens.  

Unfortunately, not much useful research exists on economic impacts of high heat at the local level – 

research seems to focus on aggregated losses at the national or international level. Further, by speaking 

with a CFO of a large city in the Phoenix area (which has a much larger risk of high heat days than Berkeley) 

we learned that high heat days don’t seem to have much potential impact on general fund reserves. 

Therefore, we did not quantify this risk. Instead, Exhibit 5.G.2 provides summaries of the simulation 

results for 10 years in the future. 

Exhibit 6.A.2 – Summary of Simulation Results for Number of High Heat Days 

“Feel Like” 
Temperature 

Annual 
Average 

Now 

Annual 
Average in 10 

Years 

Annual 90th 
Percentile 

Now 

Annual 90th 
Percentile in 

10 Years 

80-85 Degree Days 17 18 25 26 

85-90 Degree Days 8 10 13 16 

90-100 Degree Days 6 7 11 12 

100+ Degree Days 0 1 2 2 

  

B. Cyber Risk  
Local governments are at high risk for cyberattack, particularly ransomware attacks. In fact, studies have 

shown that local governments are one of the most popular ransomware targets for cybercriminals.37  

The City currently has coverage under “Alliant Insurance Services, Inc. Alliant Property Insurance Program 

(APIP) Cyber Insurance Evidence Attachment.” GFOA is not an insurance analyst, and a comprehensive 

review of all policy details was outside the scope of our project, but we can offer the following 

observations from our review of the policy as it relates to the City’s reserve strategy. 

The insurance has a $2 million limit aggregate limit of liability. There are also several sublimits for different 

kinds of coverages. For example, there is a $500,000 limit for “Breach Response Costs”. It is conceivable 

that a particularly bad attack could exceed one or more of these sublimits. Research suggests that the 

potential damages from and attack and size of the government are only weakly correlated. This means 

that even small governments can be on the receiving end of large attacks – and Berkeley is not a small 

government. Losses over these sublimits might be covered using the City’s reserves. It is also worth noting 

that there is a $40 million aggregate limit for all members of the policy. Presumably, this refers to the 

governments that participate in the Bay Cities Joint Powers Insurance Authority. In most cases, this joint 

                                                           
36 The “Feels Like” temperature relies on environmental data including the ambient air temperature, relative 
humidity, and wind speed to determine how weather conditions feel to bare skin. 
37 The GFOA report “Cyber Risk Savvy” describes multiple such sources. It is available at gfoa.org.  
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limit would not be much of a concern but could be an issue in the case of widespread attack that impacts 

many jurisdictions at the same time. 

There is also a retention (deductible).38 The policy describes a sliding scale of retentions, depending on 

the insured’s size. The scale ranges from $50,000 to $250,000. Presumably, the City would be on the upper 

half of this scale, however it is also very important to understand how retentions work in cyber policies. 

There are two basic approaches single retention and multiple retention. A cyber-attack could trigger 

multiple types of coverage within the policy. The City’s policy has around twenty different types of 

coverage. An important question is: if a claim occurs would the City pay a separate retention for each type 

of coverage that is triggered (“multiple retention”) or one retention amount for the entire cyber-attack 

event (“single retention”)? This is not a trivial issue because the deductible amount the City would face 

could be multiple times larger under a multiple retention policy compared to a single retention policy. 

GFOA could not discern whether the policy is single or multiple retention from the documents provided. 

The City may wish to inquire with its insurance provider on this point.  

The policy provides coverage on a “claims made and reported basis.” According to the International Risk 

Management Institute (IRMI), a claims-made and reported policy is a type of policy in which a claim must 

be both made against the insured and reported to the insurer during the policy period for coverage to 

apply. Further, IRMI states: claims-made and reported policies are unfavorable from the insured's 

standpoint because it is sometimes difficult to report a claim to an insurer during a policy period if the 

claim is made late in that policy period. This is particularly important when it comes to cyber risk. For 

example, imagine malicious software infiltrated the City’s network months ago but the City finds out about 

it after the policy period is over. How would the policy cover that situation?  

Cyberattacks can cause many types of losses. As mentioned above, the City’s policy includes several 
coverages to address different losses. Nevertheless, cyber policies are rarely, if ever, comprehensive of 
every cost that could arise from every cyberattack scenario. Here are examples of uncovered losses from 
the City’s policy: 

• The policy excludes acts-of-war, but this is a common exclusion in insurance policies. Many 
ransomware attacks are thought to be perpetrated by state or quasi-state actors. If interpreted as an 
“act of war” the City may not have coverage. The policy goes even further by excluding “Governmental 
Actions,” which may be intended to exclude the actions of state-sponsored cybercriminal when those 
actions do not rise to the level of “an act of war.”  

• The policy excludes property damage. For example, if a computer virus sabotages physical equipment 
besides computer hardware, the City may not be covered. Many types of equipment, from vehicles 
to smart infrastructure, rely on computer systems. Sabotage of the computer system could result in 
physical damage to the asset. 

• Betterment Coverage. This is coverage for expenses incurred to update, restore, or improve computer 
systems to a level beyond what existed before the attack. This might be important, for example, if the 
old system posed particular security vulnerabilities that could only be eliminated via a substantial 

                                                           
38 Retentions and deductibles not synonyms, but they are close. Retentions can include any source of loss not 
commercially insured – it is the risk retained by the holder of the policy. In the part of the policy this paragraph refers 
to, “retentions” are being used in a way that most people understand insurance deductibles. 
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upgrade in the system. Note that the policy does not use the term “betterment coverage,” but rather 
spells out the concept as an exclusion. 

 

That said, GFOA is not suggesting the City should have insurance coverage for all risks that could arise 
from a cyberattack. Such a policy might be cost prohibitive or even completely unobtainable. The City, 
though, should be cognizant of what risks the City is not commercially insuring because those risks are 
then being, de facto, self-insured.  

Finally, some municipal governments have found cyber policies to be increasingly expensive or hard to 
get at all in recent years. Insurance companies are becoming more rigorous in their underwriting practices 
and are increasingly requiring that policyholders have risk-mitigating practices in place, like multi-factor 
identification and more. This has two implications for the City: 

o The City should continue to stay up to date with nationally recognized cybersecurity 
standards. 

o The City may need to be prepared to take on higher retentions for cyber policies in the future. 

Given the points above, the City might consider the following recommendations that have implication for 

the City’s reserves: 

• The City should remain open to investing in additional cost-effective cyber controls to help 
mitigate future risks. This is because a dollar invested in prevention is usually going to be more 
effective than a dollar invested in remediation. 

• Be prepared to retain more risk on a cyber insurance policy. If policies were to become 
substantially more expensive (or, worst case, unavailable), the City could lower the cost by 
retaining more risk. This could be accounted for in the City’s reserve amount. As we stated above, 
it is conceivable that a cyberattack could cost the City’s more than the sublimits outlined in the 
policy. Therefore, “retention” of risk is not just the insurance deductible, but also includes the risk 
of a catastrophic attack that costs more than the policy limit or that causes damages that are not 
covered under the policy. 

Because the costs of cyber risk are variable it is hard to estimate an amount to hold for a reserve with 

the available data. Hence, cyber-attacks are not part of the probabilistic risk model GFOA has 

developed. The City’s current policy does cover many kinds of cyber risks. The City’s “retained” risks 

appear to be: 

• The deductible costs, especially if the City is responsible for covering multiple deductibles that 

could arise from a single attack. 

• Damages in excess of the sublimits under any of the individual coverages. 

• Uncovered risks, which should be remote relative to the risks that are covered. 

GFOA has observed that $1 million is a common limit on cyber policies (the City already has an 

aggregate limit of $2 million). Given that most risks are covered, a conservative approach might be to 

add $1 million (or a lesser amount, such as $250,000 which is the high end of the deductibles listed in 

the policy) to the City’s “critical threshold” for reserves. That has the impact of raising the desired 

“floor” on reserves. A higher floor provides more flexibility to address risks that are not factored into 
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the model. A less conservative approach would be to rely exclusively on the City’s commercial 

insurance and a strong preventative posture and not hold additional reserves for cyber risk. 

C. Manmade Risks like Hazmat and Terrorism 
GFOA’s experience with cities that have a substantial presence of hazardous materials in the community 

is that risk to the general fund reserve is remote. According to City of Berkeley’s Local Hazard Mitigation 

Plan “over the last 25 years, Berkeley has seen a more than 90 percent reduction in the number of facilities 

with extremely hazardous materials”. This means that hazmat risk is even more remote for the City of 

Berkeley.  

With respect to terrorism, the Hazard Mitigation Plan says, “it is not possible to estimate the probability 

of a terrorist attack”.  

For these reasons, we did not quantify hazmat or terrorism risk, specifically. However, the risk model does 

include the other hazards model, which provides accommodation for losses from unexpected sources, 

which could include hazmat releases or terrorism. 

D. Comparable Analysis 
This section compares Berkeley to an outside standard for fund balance. This information provides 

context for the City in selecting its own reserve levels. Reserves are a subset of fund balance. 

Unfortunately, publicly available financial records often do not distinguish between a government’s fund 

balance and what they are holding in a reserve for the purposes of self-insurance. Therefore, we will look 

at the entirety of fund balance and compare it to the standards used by Moody’s bond rating agency for 

assigning credit scores. The scores range from Aaa (the best) to Ca (the worst). The measure Moody’s uses 

are “Available Fund Balance Ratio”, which compares fund balance to revenues. It is important to note that 

Moody’s considers fund balance across the entire government, not just general fund. The rationale is that, 

if it came down to it, a government would use fund balance from anywhere across its holdings to make a 

debt payment, rather than default. Moody’s assesses creditworthiness based on the likelihood of 

repayment of debt. Moody’s basic formula for Available Fund Balance Ratio is:39  

Available Fund Balance Ratio: (Available Fund Balance + Net Current Assets) / Revenue 

The table below shows a summary of the calculations of this Ratio for Berkeley, as the end of fiscal year 

2023. The details behind the summary were reviewed with City staff. We can see at the bottom of the 

table that the ratio across all of City government is 75%. Moody’s standard for a Aaa rating is anything 

over 35%. So, by that measure, Berkeley is doing quite well. We see in the table that if we limited our 

scope to just the governmental funds, then Berkeley would be above the standard for Aaa, though not 

nearly as much. Our table doesn’t show general fund balances in isolation, but the general fund balance 

is not much different from governmental funds as a group (52% of revenue). 

 

                                                           
39 Moody’s documentation describes nuances to calculate this formula, which we have included in our calculations.  
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We should emphasize that the Moody’s rating system considers the whole government, so the 

governmental funds’ lower ratio should not impact the City’s rating, under Moody’s standards. Also, fund 

balances are one of several criteria that Moody’s and other rating agencies consider. This means a local 

government is not guaranteed a AAA bond rating by virtue of high fund balances alone.  GFOA provided a 

separate report to Berkeley that provides an analysis of the other criteria that go into a bond rating. 

We should also emphasize that the table below is a snapshot in time (end of fiscal year 2023). The risk 

model what we built for Berkely simulates the general fund over a future ten-year period. But the table 

below does show us that the City’s fund balances are, as of now, in a good position compared to the 

standard used by Moody’s bond rating agency. 

 

To close this section, let’s summarize: 

✓ Moody’s ratio is not a perfect proxy for what we are measuring in the GFOA analysis: we are 
measuring self-insurance capacity of the general fund, while Moody’s is measuring ability to repay 
bonds.  

✓ Nevertheless, the Moody’s ratio and its associated benchmarks for bond ratings provide a clue: both 
reserves and Moody’s ratio are a product of the City’ fund balance.   

✓ We can see that Berkeley’s level of fund balance is healthy when considering all of City government, 
when compared to rating agency expectations. Even if we limit our scope to governmental funds (of 
which the general fund is part), Berkeley still does well.  

✓ This analysis is a snapshot in time (the end of fiscal year 2023). Our risk model simulates the 
54performance of the general fund over a ten-year period. The next section puts together all the 
previous parts of this report to present the conclusions from the simulation.  

 

Page 67 of 86



Public 

Page 55 of 72 
 

Section 7- Putting it All Together 
In Sections 4 and 5 we examined individual risks such as recessions, fires, earthquakes, and more. We 

examined each of these risks individually in order to best understand the nature of each risk and the 

financial implications. However, to arrive at a final reserve strategy for the City, we need to consider these 

risks as a group. Considering the risks as a group has important advantages. 

The first advantage is that considering risks as a group recognizes the diversity in the risks that the City 

faces. This diversity actually is an advantage for City finances! Diversity in risks means we should not simply 

add together a reserve for each individual risk. This may overstate the amount of reserves that the City 

really needs. This is because it is unlikely, for example, that the City will experience a deep recession, a 

severe earthquake, and severe fire all within a short time period.  

The second advantage of considering all of the risks together is that not all of the risks have an equal 

chance of occurring over a given time period. Recessions are more common than a 7.0 magnitude 

earthquake. The reserve analysis should reflect this fact. We can use relative chance of each of the major 

risks occurring over a ten-year period to build a model of risks over a long-term time horizon. 

The final advantage of considering all the risks together is that we can consider “risk interdependencies.” 

This simply means that the occurrence of one risk could impact the probability and/or magnitude of a 

related risk. In Berkeley’s case, a good example an interdependency is revenue performance and pension 

burden. The worse the economic performance is over a ten-year period, the worse the implications are 

both for Berkeley’s revenue income and pension burden. There are also interdependencies between 

revenues during a recession. Some revenues decline right away while others take longer to decline. Other 

than that, there does not appear to be any critical interdependencies. It is not unusual for local 

governments GFOA has worked with to not have many interdependencies.  

To realize the advantages described above, we built a model that considers the City’s risks over a ten-year 

time horizon. The GFOA Risk Model runs ten thousand simulations of possible futures for Berkeley. Below 

are the key assumptions behind the model. Some of these assumptions are user-definable so that the City 

can explore alternative scenarios to those described in the report. Below, we have italicized user definable 

variables and described the default values included in the model. 

• Probability of an undesirable event. The probability of any undesirable event occurring is 
consistent with the assumptions described in Sections 4 and 5 of this report.  

• Magnitude of an undesirable event. Should a simulation show that an undesirable event occurs 
each year, the magnitude is generated randomly in a manner identical to how we described for 
the risks earlier in this report.  

• FEMA / CalOES reimbursement. The City could recoup some of its losses from extreme events, 
such as floods, fires, and earthquakes from reimbursements from FEMA and CalOES. The model 
assumes the reimbursements are received two years after the event occurs.40 The model assumes 
all large natural catastrophes would be assisted by FEMA. Small ones may not. CalOES would 
supplement FEMA in all the cases above. We also assume the City will be reimbursed at the 

                                                           
40 Our research shows that FEMA reimbursements are completed 18 months after the disaster occurs, on average. 
So, this is a conservative assumption.  
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customary rate of 75% of incurred costs by FEMA. We assume 18.75% reimbursement from 
CalOES. We also assume there is some amount of losses that do not fit into FEMA reimbursement 
(beyond the 25% local share) that the City will need to bear. The amount varies by type of disaster 
but ranges from 35% to 10%.41 

• The City does cut some spending to help offset the impact of a recession or an extreme event. 
At least some of the losses from a recession or extreme event could be absorbed by cutting back 
on the City’s regular spending. The Risk Model provides the user with the ability to set the amount 
of spending the City is willing to cut and pick between various cost cutting strategies. For the 
purposes of the discussion in this report, we worked with City staff to select a set of strategies 
that amounted to about a 4.5% reduction in the annual budget. We strove to be consistent with 
past experiences the City has had in balancing its budget. The user of the model can easily select 
a different set of strategies.  

• The City will have a tough time generating budget surpluses in years when there is not a 
recession. In the past, the City has usually generated surpluses in years when there is not a 
recession. However, forecasts by the City staff project deficits for the next few years and 
continued, though less acute, challenges in balancing the budget for a few years after that.  Hence, 
the risk model simulates continued deficits as the most likely future outcome for the next few 
years (but not a certain outcome – the model still provides a small chance of surpluses) and then 
a break-even budget for the next few years, and finally a small surplus for the last few years.  
There is possible variation built into the simulation so that any year is capable of generating a 
surplus or deficit (just like in real life), but the most likely outcome is as described above.  

• Critical threshold. This is the amount that the City does not want fund balance or reserves to go 
below. For the purposes of this report, we set the critical threshold for general fund balance at 
the amount Moody’s bond rating agency looks for in a Aaa credit: 35% of revenues.  For reserves, 
we set the threshold at zero. This would be the point at which the City’s “self-insurance” capacity 
provided within fund balance is exhausted.  The model simulates the interaction between fund 
balance and reserves as well. So, if reserves are exhausted, then fund balance picks up the slack. 

• Pension trust fund. The City has a pension trust fund. The pension trust fund is in the model and 
helps absorb excess pension costs. The pension risk model and the role of the pension trust fund 
was described in detail in Section 4 of this report.   

• City’s starting fund balance and reserve. The starting reserves are $130.7 million. Reserves are a 
subset of fund balance and are equal to $40.7 million to start. As per conversations with City staff, 
this is the amount the City has been considering the “reserve” amount within fund balance. 
 
 

 

 

[This space left intentionally blank] 

 

 

                                                           
41 A recent high wind event in the City produced costs that were not reimbursable by FEMA in an amount equal to 
about 50% of the costs that were. Hence, 50% is not an unrealistic upper limit.  
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We combined all the information described above to create a ten-year probabilistic model. The City’s goal 

for this analysis was to find an amount that can give the City sufficient comfort that its fund balance and 

reserves will be sufficient. We next present a series of graphics based on this model.  

Exhibit 7.1 compares fund balances and reserves to thresholds that the City is concerned about.  

For fund balance, the threshold is the amount of fund balance associated with Aaa bond rating, according 

to the bond rating agency Moody’s: an amount equal to at least 35% of general fund revenue. An 

important caveat must be noted, however. Moody’s evaluates fund balance across the entire local 

government, while our analysis is just for the general fund. Thus, our analysis is really asking about the 

chance that the general fund can carry its “fair share” of the load of meeting rating agency expectations 

and not if the City, overall, will be able to meet rating agency expectations.  

For reserves, the threshold is zero. Zero represents the “self-insurance” aspect of the City’s reserves 

running out. 

In Exhibit 7.1, we see there is a very high chance, approaching 90% (or 9 in 10) that the City’s fund balance 

will go below the amount associated with a Aaa bond rating. Again, we should draw attention to our 

caveat that a bond rating is based on the entire City government, while our analysis covers only the 

general fund. As of this writing, the position of the City’s other funds is currently strong enough to keep 

the entire City is Aaa territory, but our analysis says nothing about the chances of this continuing. Another 

important caveat is that fund balance is just one of several criteria that bond rating agencies consider, so 

a decline in fund balance below the Aaa threshold does not necessarily mean that the City will be 

downgraded – perhaps other aspects of the City’ financial condition could balance out a declining fund 

balance.42 

Exhibit 7.1 also addresses reserves, where there is just over a 20% chance that that the reserve will reach 

zero at the end of ten years. This is a greater chance than GFOA has observed most municipalities are 

comfortable with. 

It is important to note that, generally, the bars in presentations like 7.1 will get higher the further in the 

future we look because more bad things can happen. That said, we should also note that a very important 

cause of the rising height of the bars is the assumption we described earlier about the City having a “tough 

time generating budget surpluses” in the next few years. For example, if we were to change the most 

likely outcome of our surplus-or-deficit simulation to just “zero” or break-even, the chance of the City’s 

fund balance being below Aaa in year ten improves by around 15 percentage points (about a 75% chance). 

The impact in the near term is even greater: 5 years out the chances improve by 25 percentage points 

(from a 65% to 40% chance of going below the critical threshold). The pension risk described in Section 4 

of this report also adds a persistent drag on the City’s finances, including its fund balances and reserves. 

                                                           
42 GFOA did a separate analysis on bond rating for the City which goes into the factors Moody’s considers and the 
City’ relative position on each. 
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Exhibit 7.1 –  Chance Fund Balance + Reserves is Less than Bond Rating Aaa and Chance Reserve is 

Less than Zero. 
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Exhibit 7.2 shows the average remaining fund balance and reserves each year. Perhaps unsurprising given 

the rising bars in Exhibit 7.1, Exhibit 7.2 shows the lines on a downward trajectory. It shows that the City’s 

fund balance falls below the Aaa threshold, on average, in the fourth year of the analysis. On average, 

reserves stay above zero each year. Note that the threshold for reserves is set to zero, so the dotted red 

line that represents this threshold may be difficult to see because it overlaps the black line border that is 

also at the zero position.  
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Exhibit 7.2 – Simulated Remaining Fund Balance and Reserve each Year 
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Finally, below is Exhibit 7.3. This is a cumulative probability chart. It shows the confidence available from 

varying levels of reserves. Berkeley’s existing reserve intersects the blue line at about 80% confidence, 

which means there is an 80% chance that the City will have an amount of reserves greater than zero in 

the tenth year of the analysis. This is the other side of our earlier conclusion that there is about a 20% 

chance of the reserves being less than zero in year ten. This graphic adds an element for GFOA’s rule-of-

thumb on the minimum amount of fund balance a City should maintain, which is equal to at least 2 months 

(16.6%) of revenues.43 Currently, the City is just short of that amount if we focus just on the City’s reserves. 

Exhibit 7.3 shows the amount of money that would be needed in the reserve in year 1 to have a given 

level of confidence that reserves would remain above zero or 16.6% of revenues in year 10.  

A key takeaway is that reserves have a diminishing return at a certain point because the flatter the line 

gets, the less confidence an additional dollar of reserve “buys” you. This is because the further to the right 

you go on the graph, the more extreme the events are that must be covered by reserves. This graphic 

shows that the City would still get a good “bang for the buck” from higher reserves than it has today. This 

City would not be as well served by accumulating reserves past the point where the line starts to flatten.  

Exhibit 7.3 – Cumulative Probability Chart 

 

                                                           
TThe GFOA rule of thumb concerns unrestricted fund balance of which reserves are typically a subset. 
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The implication of the line going flat is that not all points on the line are equally cost effective. Let’s 

examine Exhibit 7.3 to illustrate. According to the graph, to be 90% confident of staying above the zero 

threshold requires a reserve of $58.7 million. To be 95% confident requires a reserve of $72.2 million, a 

difference of about $13.5 million from 90% confidence. To be 99% confident requires $104.9 million, 

which is about $32.7 million more than the amount required to be 95% confident. Thus, it is almost three 

times as much to “buy” a similar increase in confidence. This is the point where the line in Exhibit 7.3 goes 

flat, and it is not efficient to build reserves.    

The City can use the results of this report to optimize the range of general fund reserves it would like to 

hold. GFOA recommends the City establish a floor and a ceiling amount of reserves. The ceiling is an 

amount of reserves the City will try not to exceed and a floor is an amount that the City will try not to go 

below and will try to replenish the reserves quickly if they do go below the floor. GFOA cannot recommend 

a precise amount of reserves the City should maintain, but our analysis does provide a clear general 

direction, and our risk model provides the ability to “stress test” different reserve strategies. The reason 

we cannot make a precise recommendation is that a big part of determining a desirable reserve amount 

is the “risk appetite” of City officials. Officials who are risk averse may prefer more reserves. Those who 

are less averse and perhaps more sensitive to the opportunity costs of holding reserves may prefer less. 

City officials will also want to think about other factors to finalize the reserve target range. This is because 

Exhibit 7.3 cannot account for every possible factor that should go into deciding how much Berkeley 

should keep in its reserve. The numbers shown in the exhibit are what is needed to protect the City from 

just the risks described in this report and to keep the reserve above zero (and fund balance within Aaa 

territory). Usually, municipal governments have other concerns they expect their reserves to address. 

Here are examples of such concerns:  

• There are risks that are sometimes called “unknown unknowns.” These are risks that are totally 
unanticipated. Our risk model does include an “other hazards” simulation which should go a long 
way towards addressing unknown unknowns.  

• Our Risk Model is based largely on historical data, which, by definition, does not capture the 
potential future impacts of climate change. It is impossible to say what the future impacts of 
climate change will be. This might suggest a more “risk averse” approach to reserves (i.e., 
maintaining more, rather than less). 

• The City might wish to use fund balances for purposes other than mitigating risks – for example, 
building a capital project using cash financing. The Risk Model gives the City the ability to estimate 
the cost of potential projects to see the financial impact of redirecting reserves to other uses.44 
More broadly, City officials should consider opportunity costs of holding reserves: what are 
alternative uses of the funds and how do those benefits compare to self-insuring against the risks 
described in this report?  

                                                           
44 Note that the City has historically done some level of cash financing of projects. The model already accounts for 
“normal” spending that takes place in the City’s annual budget, so this feature of the Risk Model would be used for 
larger projects that exceed what might be considered “typical.” 
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The considerations above could be addressed by choosing a robust floor and ceiling level for reserves. 

Different floors and ceilings can be “stress tested” by changing thresholds that the model measures 

against. GFOA’s discussions with the City staff suggested a threshold of zero for reserves is useful for 

assessing the risk of exhausting the “self-insurance” capacity of its fund balance. We have used the 

zero threshold the Exhibits show in Section 7 of the report.  The City could choose to vary this critical 

threshold, which would then change the total amount of reserves the City would need to maintain to 

achieve a given degree of confidence that reserves would stay above the threshold. For example, 

perhaps the City selects a threshold of 5% or 10% of revenues to provide a buffer against going all the 

way to zero. 

Here are some other conclusions we can draw from the graphics presented on the previous pages: 

• The City’s ability to generate surpluses has a significant impact on the chances that fund balance 
and reserves go below thresholds. Later in the report we recommend a “structurally balanced 
budget policy” to help the City more consistently generate balanced budgets, if not surpluses. 

• If the City does generate surpluses, it must then choose to direct those surpluses towards building 
the reserves. A one-time or volatile revenue policy, discussed in the recommendations later, could 
help in this regard. 

• The City should remain mindful of the potential for extreme consequence events. A large 
earthquake could impair the taxbase. GFOA found that this caused the City’s risk model to 
produce some extreme results. In Exhibit 7.3 the reader will notice that the red line extends very 
far to the right, past $200 million. This tells us that there is a small chance of some very extreme 
outcomes, due to the City’s vulnerability to earthquakes and tax base impairment. Later in this 
document, we will discuss parametric insurance as an alternative to reserves to protect the City 
against these extreme cases. 
 
 

[This space left intentionally blank] 

 

  

Page 75 of 86



Public 

Page 63 of 72 
 

GFOA discussed all the factors above with the City staff and the conclusion of this discussion was that 

the City of Berkely would be well served by a policy that calls for general fund reserves equal to between 

20% and 30% of the City’s revenues. This gives the City between about 87% and 97% confidence of being 

able to handle the risks included in our analysis while also keeping the reserve above zero.  

We could also compare the policy range to the City chances of staying above 17% of revenues, which is 

the equivalent of two months of revenues.45 This amount of reserves is a long-standing rule of thumb in 

public finance. Reserves equal to 20% to 30% of revenue provide between a 26% and 73% chance of 

handling the risks included in our analysis while also keeping reserves above 17% of revenues. The tables 

below summarize what we just described. 

GENERAL FUND RESERVE SUGGESTIONS RELATIVE TO STAYING ABOVE THE CRITICAL THRESHOLD 

CRITICAL THRESHOLD = 16.7% of Revenues or $44M 

A Reserve Policy typically expresses reserve targets as a percent of expenditures or revenues. 
Below we have converted the dollar figures to a percent of revenues. 

Dollars Percent of General Fund Revenues 

$53.5  Million 
26% confident of staying above 
critical threshold over ten years 20% 

$83.0  Million 
73% confident of staying above 
critical threshold over ten years 30% 

 

GENERAL FUND RESERVE SUGGESTIONS RELATIVE TO STAYING ABOVE ZERO 

A Reserve Policy typically expresses reserve targets as a percent of expenditures or revenues. 
Below we have converted the dollar figures to a percent of revenues. 

Dollars Percent of General Fund Revenues 

$53.5  Million 
87% confident of staying above zero 

over ten years 20% 

$83.0 Million 
97% confident of staying above zero 

over ten years 30% 

 

On the next page, we will discuss the context and rationale for this recommendation. 

 

 

 

                                                           
45 2 months of 12 months is the same as is 1 in 6. 1 in 6 is 16.67%, which rounded up is 17%. 
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For context, let’s first recall that the City’s reason for undertaking this study is to update its reserve policy 

in order ensure that its reserve targets are appropriate given the risks that the City faces. These 

recommendations provide that update.  

Next, we are suggesting that the City think of its reserves as a range (a ceiling and floor) that it wishes to 

remain within. This contrasts with identifying a single target for reserves. The dynamic environment the 

City is within makes it very difficult to hit and maintain a single target number. It is more practical to 

manage within a range or boundary. The suggested floor is reserves equivalent to 20% of revenues and 

the ceiling is 30%. 

As for rationale, first, the suggested range gives the City a very good chance of staying above zero reserves 

– an 87% chance, on the low end. As for staying above the two-month rule of thumb (reserves equal 17% 

of revenues), the chance is substantially less, but we believe this is acceptable for two important reasons. 

First, the two-month rule of thumb is loosely based on bond rating agency expectations. As we discussed 

earlier, the risk model addresses bond rating agency expectations directly. Hence, we’d suggest that the 

City keep its eye on the chances of missing bond rating agency expectations directly, instead of monitoring 

them indirectly via this rule of thumb. Secondly, the rule of thumb assumes the user has no additional 

knowledge of the exposure to risk. As this report has shown, we have a great deal of knowledge about 

the City’s exposure to risk. Therefore, the City probably does not need the entire margin against risk that 

staying above the rule of thumb would provide. 
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The other important rationale is the cost-effectiveness of this choice. The reader may recall Exhibit 7.3, 

which spoke to the cost-effectiveness of various levels of reserves. Exhibit 7.4 reproduces the same 

presentation but adds the recommended range of reserves to the curves.  The reader may recall that 

when the curve starts to flatten out, we have reached the point of diminishing returns on the benefit of 

building reserves. In Exhibit 7.4, the colored dot that is furthest to the right on each curve is the ceiling 

and the leftmost dot is the floor. The ceiling dots and floor dots represent the same dollar amount on 

both curves – the ceilings and floors are at same points on the horizontal axis.  

We see that we are starting to reach the flat portion of the blue curve (the reserve needed to stay above 

zero) but still have plenty of room on the red curve (the reserve needed to stay above 17%). This is a cost-

effective range for the City because the City is avoiding the flattest part of the blue curve, while also 

staying on the steepest points of the red curve. As implied earlier, the red curve likely represents a more 

conservative standard, so it would be cost ineffective to reach the flat part of the red curve. Conversely, 

the blue curve is a less conservative standard, so even though the proposed reserve is not on the steepest 

part of the curve, the marginal benefit of additional reserves is still positive. 

 

Exhibit 7.4 – Cumulative Probability Chart with Proposed Range of Reserves 
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To complement the reserve analysis, we offer the following additional recommendations: 

The City should update its robust reserves policy. GFOA has conducted extensive research into what it 

takes for a local government to be financially sustainable. We call this body of work “Financial Foundations 

for Thriving Communities” (Financial Foundations). This research has shown that local governments 

require clear decision-making boundaries. A policy on the target level of reserves that the City should 

maintain, and the acceptable use of those reserves provides clear decision-making boundaries for 

reserves. This City has a robust policy in place to govern reserves. The most important potential 

refinement to the policy is that, as was discussed earlier, the policy could identify both a floor and ceiling 

for reserves, rather than just a single target number, as in the case with the current policy. Having a range 

defines the acceptable tolerances the reserves should stay within.  

Another possible refinement is to combine the Stability Reserve and Catastrophic Reserve into a single 

reserve. The Risk Model treats all risks as part of the same City risk profile, so produces an analysis result 

that speaks to this comprehensive risk profile.  Combining reserves is a form of risk pooling. Risk pooling 

works when you combine uncorrelated risks. Recessions and natural catastrophes are not highly 

correlated,46 so the City should be able to realize efficiencies by combining those risks into a single reserve. 

The City should adopt a mechanism to monitor its own compliance with the policy. GFOA’s Financial 

Foundations research suggests that boundaries (e.g., financial policies) must be monitored to be fully 

effective.  

The City of Tempe, Arizona provides a good example of how a reserve policy can be monitored. Tempe’s 

policy is to maintain the general fund reserve equal to between 20% and 30% of general fund revenues. 

The general fund reserve policy is combined with Tempe’s five-year financial forecast, where the goal is 

to keep reserves within the 20% to 30% boundary during the five-year forecast period. This approach 

originated in 2009 when Tempe had a policy to maintain reserves equal to 25% of general fund revenues. 

However, Tempe had been maintaining fund balances above 30%, which was causing some to question 

why Tempe was not in alignment with the policy and whether Tempe had a fund balance that was too 

large. The City Council and staff agreed to change the policy to set a goal for the reserves to be between 

20% and 30% of revenues. This range would provide more discretion, but it would also create clear bounds 

for what Tempe would consider acceptable maximum and minimum reserves. 

Tempe staff developed a presentation of Tempe’s revenue forecast in the context of this new 

arrangement and informally called it the “Golden Cone of Prosperity.” Exhibit 7.5 shows the presentation 

as it was in 2009, where the yellow cone representing the range of desired fund balance widens over the 

forecast horizon as the new policy is phased in and the black line representing actual fund balance 

gradually enters the cone. 

                                                           
46 We stop short of saying uncorrelated because a big earthquake could impair the tax base, which might be like a 
hyperlocal “recession”. The Risk Model accounts for this possibility. 
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Exhibit 7.5 —Tempe’s Golden Cone of Prosperity in 2009 

 

The meaning of the Golden Cone of Prosperity is straightforward, and its design and name give it a 

memorable character. As of 2020, Tempe staff still present the Golden Cone twice per year to help public 

officials understand the big picture and to show whether Tempe is staying within agreed-upon 

boundaries. This is a testament to the communicative power of the Golden Cone. Berkeley could develop 

a similar presentation to help make sure the City stays within its agreed upon financial boundaries. 

Adopt a policy of objective forecasting and conservative budgeting. The City is projected to run deficits 

for the next few years. This places a stress on reserves. So, the question becomes: how can services be 

expanded without putting the City’s finances at excessive risk?  There are several budget policies and 

practices the City could adopt to support good public services while safeguarding its financial position at 

the same time. 

• Understand the risk of increasing on-going expenditures. The risk of adding more services to the 
City budget is that it makes it more likely the City will run a deficit and need to cut back . So, the 
balance the City needs to find is: how much can expenditures be increased without incurring 
unacceptable risk? The City can adopt forecasting methods that highlight the risk of the City 
budget getting out of balance. The City can also adopt a range of policies to protect against this 
risk, as outlined below.  

• One-time revenue policy. Limit the use of one-time, non-recurring revenues to one-time, non-
recurring expenditures or to pay down liabilities (e.g., catching up on deferred asset maintenance, 
like a park, road, etc., or making additional discretionary payments to CalPERS to reduce unfunded 
actuarial pension liability). An example of a one-time, non-recurring revenue would be proceeds 
from a lawsuit or the sale of an asset.  

• Volatile revenue policy. Some revenues, like sales taxes, are recurring, but they can go up and 
down substantially from year to year. A volatile revenue policy would treat extraordinarily high 
annual revenues from a volatile source as a one-time revenue. The bulk of the revenue income 
would be treated like a recurring revenue – it is just the extraordinary amount that would have 
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more limited uses. This protects the City from using peak revenues to over-invest in programs 
that must be supported for many years. The City already has a policy like this for its transfers tax. 
We are suggesting that such a policy be extended to cover other volatile revenues as well. This 
would serve to help the City maintain a stable, dependable set of on-going services over the long-
term because it would help the City avoid over-expanding services beyond what is truly 
affordable. 

• Adopt a structurally balanced budget. Cities are required to adopt a balanced budget by law. 
However, this just means financial sources must equal uses. So, for instance, City Hall could be 
sold off (a non-recurring revenue) and the proceeds used to hire more firefighters (a recurring 
expenditure). This would, of course, be a bad idea. A structurally balanced budget policy commits 
the City to balancing its recurring revenues and recurring expenditures and balancing its non-
recurring revenues and expenditures, separately. 

• Adopt a phased schedule of spending on non-recurring expenditures and condition spending on 
forecasts being met. As part of its budget, the City could adopt a prioritized list of one-time 
expenditures, in addition to its regular on-going expenditures. The total of the one-time and on-
going expenditures would be equal to or less than the City’s projected revenue. The one-time 
expenditures would then be made throughout the year, in priority order, and conditioned on 
revenues coming in as projected. If revenues underperform the City’s forecasts, then the lower 
priority expenditures would not be made.  

• Adopt flexible strategies for providing on-going services. It is unlikely that all the City’s service 
goals can be met through one-time expenditures. New on-going services may be needed. The City 
could look for opportunities to adopt flexible service models, where costs can be scaled up or 
down. Contracted services often can provide flexibility that in-house staff cannot. This is not to 
say that in-house staffing is undesirable. There may be situations where in-house staffing is better, 
but there may also be opportunities where contracts can provide financial flexibility. 

• Affirmative reauthorization of spending. The conventional approach to budgeting is that once a 
new service is authorized it is “baked in” to the budget and is funded year after year. This can lead 
to financial distress when new services are layered on top of old services. An alternative is to 
require affirmative reauthorization for a new service. This could be especially useful where a new 
service is intended to achieve some clear public policy goal. At the end of some set period, the 
City Council could be required to explicitly reauthorize funding based on whether the program is 
achieving its stated goals. 

The City should consider further investments in cybersecurity. Cybersecurity is an emerging and growing 

threat for local governments. As we described earlier, available data suggests several sobering points: 

• Local governments are an attractive target for cybercriminals and ransomware attacks against 
local governments are common. 

• The amount of damage from an attack appears to only be weakly correlated to the size of the 
government. Data suggests that the average attack costs around $100,000 but attacks can and 
have cost local governments many millions of dollars. Even though Berkeley is not as large as cities 
that have made headlines for multi-million-dollar losses incurred by an attack, Berkeley could still 
suffer a substantial loss – perhaps more than its policy limits. 

• Cyber insurance policies can get expensive and hard to come by when insurance markets harden.  

Given the points above, the City might consider the following recommendations that have implication for 

the City’s reserves: 
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• Continue planning for enhanced security and make cost-effective investments in cybersecurity 
controls that both: A) reduce the likelihood of a successful attack; and B) reduce the potential 
damages, if an attack succeeds. Because reserves are ultimately a form of self-insurance there 
could be a strong case for using some of the City’s reserves to strengthen its cybersecurity. This is 
because a dollar invested in prevention is usually going to be more effective than a dollar invested 
in remediation. 

• Be prepared to retain more risk on a cyber insurance policy. If policies get substantially more 
expensive (or, worst case, unavailable), Berkely could lower the cost by retaining more risk. This 
could be accounted for in the reserve amount. As we stated above, there is a plausible risk of a 
cyberattack costing the city more than $1 million. Therefore, “retention” of risk is not just the 
insurance deductible, but also includes the risk of a catastrophic attack that costs more than the 
policy limit. 

For natural hazards consider “parametric” insurance in addition to traditional indemnity insurance. 

Indemnity insurance is the type of insurance that most governments have traditionally purchased, where 

the insurance corresponds to the value of the assets being insured and reimbursement is paid out after a 

certain deductible has been met. The advantage of traditional indemnity insurance is that there is a known 

damage threshold past which the City is covered.  

Parametric insurance is a newer type of insurance for providing coverage for extreme events, having 

increased in popularity in the last 15 years or so in the public sector but has been in use in the private 

sector for decades. Parametric coverage provides the policyholder (the City) with a payment amount that 

is defined ahead of time, should a defined event come to pass (an earthquake of a certain magnitude). 

Parametric insurance could be more useful for providing an injection of liquidity because the policyholder 

receives the defined payment immediately upon verification by a third-party that the given event 

occurred, which usually would be within a matter of days. As a simple illustration, a parametric policy 

might provide the City of Berkeley with $5 million upon the occurrence of an earthquake of some given 

magnitude, after magnitude is verified by a third-party, such as the USGS. This feature of parametric 

insurance also eliminates much of the administrative hassle that would be associated with a traditional 

indemnity policy (e.g., working with claims adjusters). A final advantage is that the proceeds from the 

policy payout are completely fungible – the City could use them to fund whatever service it deems 

necessary or to counteract revenue loss from tax base impairment, whereas indemnity policies might 

require the policyholder to use the funds to repair or replace the asset that was insured. Parametric 

policies are not without their drawbacks, though, and are not a substitute for traditional insurance. The 

City can learn more about parametric policies in the publicly available GFOA research report “Parametric 

Insurance: An Emerging Tool for Financial Risk Management.”47  

A robust insurance strategy could make use of both traditional indemnity and parametric insurance. For 

example, traditional indemnity insurance could be used to protect against loss of the City’s assets, while 

parametric insurance could be used to compensate the City for the losses in tax revenue it would 

experience from an impaired tax base, for instance.  

                                                           
47 Available at: https://www.gfoa.org/parametric-insurance/.  
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The City could consider a robust internal borrowing policy. There will always be some chance that 

Berkeley could find that it needs access to more financial resources than are available in its reserves. 

GFOA’s research suggests that interfund borrowing could be a practical “last line of defense” in emergency 

circumstances. Some other funds might be able to make short-term loans to the general fund in case of 

an emergency. The City could develop policies to provide the flexibility to use these borrowing tools while 

also providing the necessary guidelines and limitations to ensure that borrowing occurs in a fiscally 

prudent manner.  

Berkeley might consider if a policy could recognize internal borrowing’s role as a supplementary risk 

management tool. A policy would “pre-position” the City to better respond to an extreme financial 

catastrophe. A policy could address the following points: 

• The rationale for using internal borrowing (reserves may not be able to handle every possible 
contingency). 

• When internal borrowing may be used (if reserves are ever exhausted by an extreme event). 

• Differentiate between short-term (to be paid back within the same fiscal year) and long-term 
borrowing. 

• How the interest on the borrowing will be calculated (can have multiple alternatives to be 
determined on a case-by-case basis); and 

• General repayment terms (e.g., interest only, fully amortized, duration, etc.). 

GFOA’s analysis has its limits. It is impossible for any risk analysis to be completely comprehensive of all 

considerations facing the City. Appendix 1 to this report lists the important limitations of this analysis.  
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Appendix 1 – Limitations of GFOA’s Analysis 
This section highlights the most important limitations of our analysis.  

Our analysis is not predictive. GFOA does not forecast future recessions, natural disasters, or other 

extreme events. Rather, our model generates hundreds or even thousands of different scenarios to show 

how the future could unfold. This helps the City think more broadly about risk so that it can be more 

prepared for whatever future event does eventually come to pass. Finally, it is important to note that low 

probability events are still possible events. Hence, even if our model says an event has a low probability, 

then that does not mean it won’t occur. 

GFOA is not a risk management consultant. We worked with the City to find out which risks the City 

believes are most salient and then modeled those risks quantitatively to judge the potential financial 

impact. We are not risk managers and it is not our role to tell the City which risks it should be more 

concerned about or less concerned about or what the best way is to manage those risks.  

Our analysis is based on historical records. Historical data is often a good way to model potential future 

outcomes. However, historical data may not be perfect. For example, global climate change could increase 

the City’s vulnerability to naturally occurring extreme events.48 This means that historical data could 

underestimate the likelihood and/or severity of extreme events in the future. Unfortunately, no one can 

say precisely what the impact of climate change will be. Hence, GFOA can’t speculate if an upward 

adjustment to the reserves is necessary and, if so, by how much. However, this does mean that there 

could be a case for reserving a higher amount than the efficient range described in our report (or pursuing 

other risk management strategies). Also, GFOA’s Microsoft Excel Risk Model provides the City with the 

ability to adjust the likelihood and/or magnitude of many types of natural catastrophes. This feature could 

be used to test different scenarios, including ones where climate change is assumed to increase the 

likelihood and/or magnitude of extreme events. 

Our analysis is not inclusive of every risk the City could possibly face. We examined the City’s history and 

worked with City staff to identify the risks that posed the most clear and present danger to the City. 

However, it is possible that the City could experience a shock that no one was expecting. Hence, there is 

a case for reserving more than our analysis suggest is efficient. This could provide additional protection 

against risks that no one can foresee. Being prepared for these “unknowable” events is part of the value 

of the “red line” or critical threshold that our reserve analysis considered. Our model also includes an 

“other hazards” simulation to account for completely unanticipated risks. However, this does not mean 

that the City doesn’t need to prepare for risks that aren’t specifically included in our model. 

                                                           
48 According to the Fourth National Climate Assessment created by the U.S. Global Change Research Program 
(USGCRP) and released in November 2018: “more frequent and extreme weather and climate-related events, as well 
as changes in average climate conditions, are expected to continue to damage infrastructure, ecosystems, and social 
systems.” The report cites climate-related risks to communities “from adverse weather and climate related events 
such as extreme storms or wildfires.”  https://nca2018.globalchange.gov/chapter/1/.  
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Our model is focused on general fund reserves as a risk mitigation tool. Other mitigation tools, such as 

insurance, can provide additional resources to respond to an extreme event. We did not judge the 

adequacy of the City’s insurance program.  

Good decisions do not always lead to good outcomes. Excel simulation tools can enhances one’s 

perception and understanding of uncertainty and risk.49 However, when dealing with uncertainty, even 

the best decision may not lead to a good outcome, if luck goes against you.50 To illustrate, imagine an 

insurance company was willing to sell Berkeley an insurance policy against being hit by a meteor for $50 

million. A meteor strike is an extremely remote risk, so spending $50 million on an insurance policy would 

not be a wise decision. Imagine Berkeley does then get hit by a meteor that causes $100 million in damage. 

Should you criticize the decision not to buy insurance? No, because the decision was reasonable given the 

information available at the time and there was no way to predict a meteor hitting the City. Similarly, our 

model may show that a given amount of reserves is reasonable under most conditions, but Berkeley could 

encounter a confluence of undesirable events that the reserves are insufficient to address.  

                                                           
49 To survive in an increasingly unpredictable world, we need to train our brains to embrace uncertainty, Emre Soyer, 
Quartz Magazine, January 9, 2017 https://qz.com/879162/to-survive-in-an-increasingly-unpredictable-world-we-
need-to-train-our-brains-to-embrace-uncertainty/.  
50 This is one of the primary lessons in: Annie Duke. Thinking in Bets: Making Smarter Decisions When You Don’t Have 
All the Facts. Portfolio. 2019. 
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Date Transaction Descriptions  Amount 
 Balance as of 

6/30  Amount 
 Balance as of 

6/30 

 Combined 
Reserve Balance 

as of 6/30  GF Revenues 

 Contributions 
needed for the 

year 
7/1/2016 - 
5/4/2017 Transfer in from GF 12,421,507           10,163,051            

6/30/2017 12,421,507       10,163,051      22,584,558         191,835,406         11.77%
10/1/2017 Transfer in from GF 2,001,415             1,879,430              
6/30/2018 14,422,922       12,042,481      26,465,403         198,942,336         13.30%

12/30/2018 Transfer in from GF 5,600,000             4,580,000              
6/30/2019 20,022,922       16,622,481      36,645,403         211,942,253         17.29%

12/30/2019 Transfer in from GF 640,000                520,000 
6/30/2020 20,662,922       17,142,481      37,805,403         223,687,645         16.90%
7/18/2020 Transfer out to GF (6,900,000) (4,500,000)             
1/29/2021 Transfer in from GF 1,836,309             1,502,434              
6/30/2021 15,599,231       14,144,915      29,744,146         232,028,202         12.82%
7/28/2021 Transfer in from GF 1,375,000             1,125,000              

1/31/2022
Transfer out to Playground 
Camp (ERMA 125) (2,700,000)             

1/31/2022 Transfer in from GF 2,261,005             1,849,913              
6/30/2022 19,235,236       14,419,828      33,655,064         286,618,657         11.74%
7/29/2022 Transfer in from GF 3,025,000             2,475,000              
6/21/2023 Transfer in from GF 837,341                685,098 
6/30/2023 23,097,577       17,579,926      40,677,503         276,337,325         14.72%
6/12/2024 Transfer in from GF 7,486,574             6,125,380              
6/30/2024 30,584,151       23,705,306      54,289,457         273,301,176         19.86%

Projected Revenues and Contributions needed (20%)
6/30/2025 54,680,820         273,404,100         20.00% 391,363            

6/30/2026 58,316,670         291,583,351         20.00% 3,635,850         

6/30/2027 59,436,284         297,181,421         20.00% 1,119,614         

6/30/2028 60,468,779         302,343,897         20.00% 1,032,495         

6/30/2029 61,549,314         307,746,569         20.00% 1,080,534         

Projected Revenues and Contributions needed (30%)
6/30/2025 82,021,230         273,404,100         30.00% 27,731,773       

6/30/2026 87,475,005         291,583,351         30.00% 5,453,775         

6/30/2027 89,154,426         297,181,421         30.00% 1,679,421         

6/30/2028 90,703,169         302,343,897         30.00% 1,548,743         

6/30/2029 92,323,971         307,746,569         30.00% 1,620,802         

GF-Stabilization Reserves GF-Catastrophic Reserves Combined 
Reserve 

Balance as 
Percentage of 
GF Revenues
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