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Appendix B: “What Is the Optimal Level of Local 

Government Fund Balances?” by Kenneth Kriz 
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Sometimes it is amazing even to
observers of public finance how fast
financial situations can change. In

November 2000, the Minnesota State
Economist released the official state
economic and budget projection. It
forecast a surplus for fiscal year 2001
(ending June 30, 2001) of just more
than $900 million. Further, it projected
a fiscal biennium 2002–2003 surplus of
$2.1 billion. Based at least in part on
these projections, Governor Jesse
Ventura proposed a $925 million sales
tax rebate and permanent income tax
cuts of $1.1 billion, both of which were
supported by the Republican-controlled
Minnesota House of Representatives. The
governor’s budget also contained trans-
portation measures supported by the
Democrat-Farm-Labor (DFL)–controlled

Senate totaling $500 million, along with
other spending increases of $1.49 billion.
The budget that ultimately passed
contained almost $800 million in rebates
along with $300 million in increased
transportation funding. Additionally, the
governor’s “Big Plan” tax reform
contained many provisions that perma-
nently reduced state and local revenues.

The economic optimism that charac-
terized the 2001 legislative session soon
changed. The annual economic and
budget projection released by the
Minnesota Department of Finance in
November 2001 projected a fiscal bien-
nium 2002–2003 deficit of more than
$2.1 billion and a fiscal biennium
2004–2005 deficit of $2.5 billion. Given
this sharp turnaround, Governor
Ventura proposed a package consisting

of net tax increases of $400 million,
one-time savings of $340 million,
spending cuts of $700 million, and use
of budget reserves from the state’s
“rainy day” fund totaling $650 million.
The Minnesota State Legislature finally
passed a budget proposal that used total
fund balances of $1.3 billion along with
$375 million in spending cuts and $130
million in one-time savings to close the
revenue gap, and then overrode the
governor’s veto of the proposal.

However, not even this magnitude
of budget changes could preclude the
deterioration of the state’s budget posi-
tion. By the time the November 2002
budget and economic forecast was
released, the state faced a $356 million
deficit for the current fiscal year
(FY2003), and a forecasted $4.56 billion
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deficit for fiscal biennium 2004–2005.
Newly elected governor Tim Pawlenty
faced very tough decisions when the
February 2003 forecast showed little
improvement in the deficit position.
Governor Pawlenty closed the FY2003
deficit by using budget reserves and
making some unallotments, along with
accepting some voluntary spending
cancelations. The governor’s response
to the projected deficit was a proposed
budget that included spending cuts of
approximately $2.7 billion from the
February 2003 forecast and revenue
increases of approximately $1.7 billion.
The bulk of the revenue increases was to
come from transferring in the balance
of the state’s tobacco settlement fund,
as well as some other funds. Only $200
million of the revenue increases repre-
sented permanent increases. The
spending cuts were heaviest in five
areas: health and human services, local
government aid, higher education,
K–12 education, and transportation.

The legislature made a few signifi-
cant changes in spending, shifting some
cuts away from local government aid
and health and human services, while
allowing K–12 education to suffer
deeper cuts. However, the general aim
and magnitude of the governor’s
proposals (heavy cuts from base budget
expenditures and the use of one-time
revenue enhancements) was main-
tained. Only with these massive
changes did the tide of red ink seem to
abate somewhat. When the Minnesota
Department of Finance released its most

recent budget forecast in November
2003, it projected only an additional
$185 million deficit for fiscal biennium
2004–2005 and a forecasted fiscal bien-
nium 2006–2007 deficit of $396 million.

The story of Minnesota is just one of
many stories of state budget woes that
have emanated from the nation’s recent
economic recession. Although the
2001–2002 recession is considered one
of the mildest in history, according to
the National Conference of State Legis-
latures’ State Fiscal Outlook for FY2002—
January Update, 39 states were forced to
make budget cuts or holdbacks. The
ability of states to draw on budget
reserves in the form of formal rainy day
funds or unreserved fund balances has
been a strong mitigating factor in the
battle for budget solvency. Through
January 2002, 26 states had used budget
reserves to offset declining revenues.
Another mitigating factor has been the
ability of states to cut aid to local
governments. This was evident in the
case of Minnesota, where local govern-
ment aid suffered a $641 million cut
from fiscal biennium 2002–2003 to
fiscal biennium 2004–2005.

In arguing his case for local govern-
ment aid cuts, former Governor Ventura
produced reports that showed that local
governments in the state were running
very high unrestricted fund balances,
with most cities having fund balances
that represented more than 30% of total
annual revenues for the previous year,
and some local governments having
balances greater than 100% of total

annual revenue. This figure is signifi-
cantly more than the state’s recommen-
dation of 5% fund balances.
Furthermore, because aid to local
governments is a large part of the state’s
annual budget and local governments
were saving so much, it was argued,
keeping local government aid at its
traditional levels was a poor budget
choice for the state as a whole.

But this line of argument (which was
also made in other states) rests on a
fundamentally suspect assumption.
The state guideline of 5% fund balances
seems an arbitrary figure.1 Why should
the optimal level of fund balances be 5%
for all local governments in the state?
There is, after all, some diversity in
revenue mix among Minnesota munici-
palities. The largest municipalities in the
state tend to rely more on aid and less
on property tax revenues than do small
cities. Some cities have adopted local
option sales taxes to support specific
projects.2 Property tax bases in the state
also vary greatly in size and mix of uses.
Any of these might cause the need for
fund balances higher or lower than the
5% level suggested by the state.

So at least two questions emerge that
must be answered. First, is the optimal
level of fund balance for local govern-
ments always 5% (or more broadly, is it
always the same for all local govern-
ments)? Second, what are the factors that
might change the recommendation for
fund balance levels? This article analyzes
these questions using a simulation model
of local government revenue and expen-
ditures. The model is calibrated to histor-
ical data from large- and medium-sized
cities in Minnesota. The research for this
project was supported through a New
Initiatives Program grant from CURA.

1 The analysis that was used to support Governor
Ventura’s argument for reducing local government
aid has many other flaws besides the assumption
concerning a 5% fund balance. For example, the
analysis of local budget reserves conducted by the
Minnesota Department of Revenue was based on
Comprehensive Annual Financial Report balance
sheet data. Because the state does not award local
government aid to cities until approximately three
months into the fiscal year, and because property
tax revenue collections may not occur until six
months into the year, local governments often
keep high fund balances at the end of the fiscal
year to balance cash flows. In addition, the analy-
sis included fund balances in all funds, although
balances in some funds (proprietary or trust fund
types) are often restricted and cannot be used for
general expenditures.
2 Unlike many states, Minnesota does not allow a
local option sales tax for general purposes, only for
specific projects or purposes.
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The diversity in revenue mix among Minnesota municipalities suggests that the 5%
fund balance recommended by the state may not be optimal for all local governments.



Determining the Optimal 
Level of Budget Reserves
There are at least two broad observa-
tions that can be made regarding the
existing literature on budget reserves.
The first is that the literature is
extremely concentrated on state budgets
and reserves. There is very little discus-
sion of the role of reserves at the local
level.3 The second observation is that
the models developed in the existing
literature tend to be ad hoc in nature.
Joyce,4 to take only one example,
discusses five factors that he considers
elements of the volatility of revenues,
and then develops a model of the
optimal level of reserve funds based on
which factors are present in a state
budget. But he offers no evidence docu-
menting the reasons that these five
characteristics contribute enough to
volatility to create the need for
increased reserves, nor does he docu-
ment that these characteristics are
exhaustive of volatility sources. In short,
there has been no systematic modeling
of the need for budget reserves and the
optimal level of those reserves.

The remainder of this section
describes the simulation model that was
developed to measure the optimal level
of reserve funds. To more fully capture
the conditions producing the need for
reserve funds, as well as to point out the
choices facing jurisdictions attempting to
plan for future expenditure needs, an
economic model of revenue and expen-
diture growth was developed. This model
suggests that there are four main drivers
of the optimal level of reserve funds:
revenue growth, revenue volatility,
desired expenditure growth, and the
interest rate earned on invested fund
balances. Next, a simulation model was
created by treating revenue growth and
variability, along with the interest rate
earned on investments, as variables that
can be measured but are sources of risk
for policy makers. Desired expenditure
growth was treated as a policy variable

that can be managed by policy makers.
In other words, one response to a more
uncertain revenue stream might be to
work to reduce expectations for future
growth in expenditures.

To enter the revenue growth and
variability into the model in a policy
relevant way, I obtained data for all
cities in the state of Minnesota with
populations greater than 10,000 for the
years 1984 to 1999. The data were
obtained from the Minnesota State
Auditor’s Office, which keeps a database
of local government financial data
(sample reports are available at
www.osa.state.mn.us/downloads.lasso).
The sample size for the study was 83
cities. Initially, an attempt was made to
distinguish between revenue items and
model their growth separately.
However, this was difficult for some of
the revenue sources. To illustrate, the
distributions of annual percentage
changes in various revenue sources are
shown in Table 1. For revenue sources
such as intergovernmental revenues
and service charges, the variability in
revenue is so large that it creates an
obvious need for very large budget
reserves. In this report, I concentrate
on volatility in total revenue and prop-
erty tax revenues and discuss some of
the policy implications that arise from
the results.

The method used to compute the
optimal level of budget reserves was a
Monte Carlo simulation. The model was
run using the Microsoft® Excel add-in
Crystal Ball® 2000, made by Deci-
sioneering Incorporated. Monte Carlo
simulations were first developed in the
1940s during the Manhattan Project.
Although infrequently used in public
finance research, Monte Carlo simulation
is one of the core methods used to assess
optimal strategies in the face of uncer-
tainty. The simulations allow an analyst
to predict potential future values for a
theoretical model by entering a large
number of random inputs and then
recording outputs generated from the

model. The outputs—which are usually
in the form of probability distributions—
show the range of potential risks and
rewards of decisions based on the theo-
retical model under study. For this study,
the growth and volatility of the revenue
sources was modeled as a revenue growth
factor with a normal (bell-shaped) distri-
bution, with the mean and standard
deviation of the distribution equal to the
historical mean and standard deviation
shown in Table 1.

Additionally, revenue growth from
one year to the next is not independent.
There is “serial correlation” in the data,
meaning that one year’s revenue growth
is correlated with the previous year’s
growth. Prospective growth rates were
therefore correlated in the model using
this historical pattern. Interest rates were
approached as a discrete variable taken in
increments of 3%, 5%, and 7%. The base
level of interest rates is 5% because the
discount rate should be approximately
equal to the rate of return on govern-
ment investments. Discount rates much
less than 5% would indicate that govern-
ments should engage in arbitrage,
borrowing money from private markets
and investing in reserve funds. Discount
rates much higher than government
rates of return on investment indicate
that governments should keep little or
no reserves and merely let citizens and
taxpayers assume the risk of sudden
changes in macroeconomic conditions
that affect budget position. Finally,
desired expenditure growth was modeled
in the range of 3% annual growth to 5%
annual growth. With average annual
revenue growth in the 6% range, more
than 5% growth would be unrealistic, so
an upper bound of 5% seems justified. A
nominal expenditure growth rate of less
than 3% means that in real terms, expen-
ditures are falling (the average annual
change in the Implicit Price Deflator for
state and local government purchases for
the period 1983–2000 was 3.21%).
Finally, the simulation was modeled for a
period of 25 years. This time frame was
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Table 1. Summary Statistics for Growth and Variability of Revenue Sources

Revenue source Mean annual Variability
growth rate (standard deviation)

Property tax 8.61% 12.86%

Intergovernmental revenue 3.11% 22.13%

Service charge 5.25% 21.23%

Total revenue 6.55% 14.46%

Note: All figures are based on calculations conducted on nominal data.

3 There are two major exceptions to this. Wolkoff
discusses the establishment of rainy day funds in
cities and documents their structure. See Michael
Wolkoff, “An Evaluation of Municipal Rainy Day
Funds,” Public Budgeting & Finance 7 (Summer
1987): 52–63. Tyer discusses policy alternatives and
strategies surrounding the creation of reserve funds
in general. See Charlie Tyer, “Local Government
Reserve Funds: Policy Alternatives and Political
Strategies,” Public Budgeting & Finance 13 (Summer
1993): 75–84. Neither of these articles analyzes the
optimal level of reserve funding at the local level.
4 Philip G. Joyce, “What’s So Magical about Five
Percent? A Nationwide Look at Factors That
Influence the Optimal Size of State Rainy Day
Funds,” Public Budgeting & Finance 21 (Summer
2001): 62–87.



chosen because it provides a balance
between the need for current expendi-
tures and the desire to save for future
expenditure needs.

Table 2 provides the base results of
the simulation. It lists the necessary
budget reserve as a percentage of current
total revenues to sustain a desired
expenditure growth rate with a specific
confidence level. Interpreting one
column of the table, if a jurisdiction
wanted to be 25% confident that it
could achieve a 4% growth rate of
expenditures,5 it would not need any
fund balance. But if it wanted to achieve
that growth rate with 50% confidence,
it would need a fund balance of slightly
more than 30% of total revenues. If it
wanted to sustain that 4% expenditure
growth rate with a 75% confidence
level, it would need a fund balance of
191% of total revenues.

Table 3 shows the results achieved
when varying the interest rate,
assuming a base desired expenditure
growth rate of 3%. This table shows that
the base results are somewhat affected
by differing interest rates, but the
median (i.e., 50% confidence) results
indicate fund balances of more than
25% of total revenues for interest rates
up to 7%.

There is less need for budget reserves
when using a less volatile revenue
source. Table 4 reports the results of the
same analysis using the property tax
growth and volatility figures. The table
shows that for desired expenditure
growth rates of less than 5%, very little
or no reserve funds are necessary with
50% confidence. However, even using
the property tax, one would still need a
sizable reserve fund to reach the 75%
confidence level.

Conclusions and Implications
The results of this analysis suggest that
a standard 5% rule for local govern-
ment fund balances is far too oversim-
plified and is likely to be inadequate to
maintain, with much confidence, even
moderately high growth rates in
government expenditures for extended
periods. The 5% rule seems to have a
basis in credit ratings because the rule
was originally credited to “Wall Street
analysts.” Even among such analysts,
however, recently there has been
movement toward higher recom-
mended reserve fund levels. For
example, Standard and Poor’s criteria
now suggest that total general fund

balances be at least 15% of general
fund revenues for the jurisdiction to
achieve a “strong” rating in this area. A
more reasonable figure supported by
the research in this report is at least
25% of total revenues.

My results also show that this
recommendation is strongly
dependent on a particular jurisdic-
tion’s revenue history and revenue
mix, the jurisdiction’s desire for future
expenditure growth, and the success of
the jurisdiction in producing interest
earnings on its fund balances.
Although 5% is a recommendation
that may work for some jurisdictions—
especially those that have strong
revenue growth rates and low revenue
volatility along with strong discipline
in constraining future expenditure
growth pressures—it can hardly be
viewed as a universally optimal level.
It is interesting to note that the results
of this analysis imply that as jurisdic-
tions shift toward less reliance on
property taxes, they should keep
significantly higher reserves.

The implications of these findings
are that jurisdictions need to thor-
oughly analyze their revenue histories
to develop working policies for appro-
priate reserve fund levels. The impor-
tant point is that there is no magic
recommendation that will shield juris-
dictions from budgetary stress during
economic hard times. At the state level,
even states with strong reserve funds
entering the last recession encountered
fiscal distress.

There are some limitations of this
research that should be discussed. First,
past data are not necessarily representa-
tive of future conditions. However, the
burden of proof should lie with those
that seek to model the future in a way
different from the past. Even within the
16 short years from which the data were
draw for this analysis, there are periods
of economic expansion and decline. As
more data can be brought to bear on the
issue, we can get a better picture of
historical trends. Projecting future
outcomes that deviate significantly from
historical trends is risky at best. Second,
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Table 2. Base Simulation Results (Assuming an Interest Rate of 5%)

Confidence level Desired expenditure growth

3% 4% 5%

25% 0.00% 0.00% 7.54%

50% 8.88% 30.66% 99.29%

75% 80.15% 191.32% 407.34%

Table 3. Simulation Results with Varying Interest Rates (Assuming Desired
Expenditure Growth of 4%)

Confidence level Interest rate

3% 5% 7%

25% 0.00% 0.00% 0.00%

50% 36.24% 30.66% 26.44%

75% 237.64% 191.32% 153.15%

Table 4. Simulation Results Using Property Tax Growth and Variability (Assuming
an Interest Rate of 5%)

Confidence level Desired expenditure growth

3% 4% 5%

25% 0.00% 0.00% 0.00%

50% 0.00% 1.30% 10.31%

75% 25.67% 58.14% 134.82%

5 In Bayesian terms, the posterior probability that
it could sustain a 4% expenditure growth is 25%.



only two sources of revenue were used
for this analysis. As more data become
available, it will be necessary to model
only those revenue sources that are used
to fund general government activities
(general and debt service fund
revenues). Still, within the bounds of
these limitations, this article offers a
unique approach to the question of
reserve funds, and finds the current
recommendation lacking. Reserve fund
policies should be an individual jurisdic-
tion’s policy and must be evaluated in
the context of each jurisdiction’s partic-
ular economic situation.

Kenneth A. Kriz is assistant professor of
public finance at the School of Public
Administration, University of Nebraska at
Omaha. He was assistant professor of
public and nonprofit management at the
Hubert H. Humphrey Institute of Public
Affairs at the time the research for this
article was undertaken. His current
research focuses on municipal debt
management, economic development
policy, and transportation finance, along
with the use of alternative estimation
techniques in public finance. He teaches
courses in public sector economics, public
finance, and statistical analysis.

The research upon which this article is
based was supported through a New

Initiative grant from CURA. These grants
support projects that are initiated by
faculty, community organizations, govern-
ment agencies, or students and that are
not appropriate for consideration under
another CURA program. A version of this
article was previously published as “The
Optimal Level of Local Government Fund
Balances: A Simulation Approach,” State
Tax Notes (March 10, 2003): 887–892.
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A standard 5% local budget reserve may
be inadequate to maintain even moder-
ately high growth in government expen-
ditures for extended periods. A more rea-
sonable figure supported by this research
is at least 25% of total revenues.

The Directory of Nonprofit Organiza-
tions of Color in Minnesota, which
was first published in 1991, has

long been one of CURA’s most popular
publications. The latest edition of the
directory—published in fall 2001—lists
more than 600 not-for-profit associa-
tions, organizations, and mutual assis-
tance and fraternal groups in the state of
Minnesota that are controlled by people
of color or primarily serve one or more
communities of color. To make informa-
tion about Minnesota’s nonprofit organi-
zations of color more widely and easily
available, the last edition of the directory
was also converted into a searchable
online database that can be found at

www.cura.umn.edu/publications
/npoc.html.

We are pleased to announce that
during the next few months, CURA will
be undertaking an update of both the
print and online versions of the direc-
tory. This effort will include contacting
all organizations listed in the fourth
edition to ensure that information about
the organization is accurate and up-to-
date. One of the most difficult tasks in
updating the directory, however, is to
identify new organizations of color in
Minnesota that have appeared during
the last few years. If you know of new
nonprofit organizations of color that are
not currently listed in either the print or

online directory, or if you know of other
directories that list nonprofit organiza-
tions of color in Minnesota, please let us
know by phone at 612-625-7501 or by 
e-mail at curaweb@umn.edu. 

The updated print edition of the
directory is slated for publication in fall
2004. Look for an announcement in
future issues of the CURA Reporter.

Updated Directory of Nonprofit Organizations of
Color in Minnesota Coming Soon!




