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Revenue Forecasting in

Local Government:

Hitting the Bulls Eye

Dale Roenigk

 

Key objectives for this session. 
 
1. Understand the importance and difficulties of 
revenue estimation 
2. Learn six best practices for forecasting and 
revenue estimation 
3. Learn different forecasting methods and the 
tradeoffs between them 
 
 

Slide 2 North Carolina requires local governments 
to adopt balanced budgets

Expenditures Revenues

 

To balance the budget, we need to know both 
expenditures and revenues. We need to project 
revenues to understand the level of funding 
available for services and capital spending. 
Preparing revenue projections also helps us 
understand:  

• trends,  
• the sensitivity of different assumptions, 

and 
• what effect those factors a local 

government can control – tax rates and 
fees – can have. 

Slide 3 Budget officers have the responsibility to 
assemble the budget including expenses 
and revenues

 

The responsibility for preparing the balanced 
budget rests with the budget officer. 
 
 

Slide 4 Our challenge is to forecast revenues 
in the face of uncertainty and 
complexity.

Expenditures Revenues

 

Uncertainty that cannot be controlled. Expenses 
are relatively within control. Revenues often 
depend on outside forces over which there is little 
control. There is also complexity due to many 
different revenue sources and different estimation 
techniques. Consequences can be large if you get 
it wrong. 
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Slide 5 We want revenue forecasts that are 
on the mark leading to balanced 
budgets.

 

The ultimate objective is for our revenue forecasts 
to be consistent and as accurate as possible. 
 
 

Slide 6 
We will learn a set of best practices and 
simple techniques to help us hit the target .

Ready Aim Fire
 

• Ready – Knowing our revenue sources 
and how they work. 

• Aim – Knowing what estimation 
techniques and methods to use. 

• Fire – Learning what to do with estimates 
over time. 

 
 

Slide 7 

READY

To get ready, we 
need to understand 
our revenue sources 
to know what we are 
aiming at.

 

First step in revenue estimation, know your 
revenues.  Most local governments have many 
sources of revenues.  These revenues are 
generated in different ways and there is a need to 
know them and how they work if we hope to hit 
the target. We have a responsibility to be 
reasonable and accurate. 
 
 

Slide 8 NC Law requires us to make 
reasonable estimates.

“Estimated revenue shall include only those 
revenues reasonably expected to be realized in 
the budget year, including amounts to be 
realized from collections of taxes levied in 
prior fiscal years.” 

(G.S. 159-13(b)(7)

 

By statute, local governments must make 
reasonable estimates of expected revenues. The 
experience of revenue realizations in past years is 
a good benchmark for “reasonable”. In practice 
most local government jurisdictions in North 
Carolina tend to be conservative for a variety of 
reasons. 
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Slide 9 There are consequences on both sides 
of missing revenue estimates.

• Overestimate
– Insufficient Revenues
– Mid-year cutbacks
– Tapping into fund balance

• Underestimate
– Excess Revenues
– Needless Tax Hikes
– Cuts or Limits on Services at 

budget time
Underestimate

Overestimate

“Best”
Guess

Optimistic

Conservative

$$$

$$

$

 

There are important consequences for missing the 
mark in both directions. 

• The optimist will overestimate the actual 
revenues. 

• The conservative will underestimate. 
• Both positions have implications. 

 

Slide 10 To improve our forecasting, we should have a 
model for the factors driving revenue.

 

Developing a basic understanding of what drives 
revenues for local governments is an important 
part of knowing your revenues.  What influences 
the amounts of revenues that are collected? 
 
 

Slide 11 Every revenue source has a basic set 
of factors which determines its 
amount

Population

Economy

Tax Base
(Fee Base)

Tax Rate
(Fee Rate)

Collected
Revenue

Collection
Efficiency

Policy Choice Administration

 

Not a complete model but population and 
economy key drivers. Population is not only total 
numbers but may also include other 
demographics such as persons per household. 
Economy is somewhat cyclical.  Key variables are 
the tax base or fee base with tax rates and 
collection rates being important policy and 
administrative variables. 
 
 

Slide 12 The tax base for many revenue sources 
varies with the economic cycle.

Economy

Economy
Sales Tax Revenue

Economy

Sales Tax Revenue

Property Tax Revenue

          
    

Elasticity > 1 means 
the tax base is more
variable than the 
economy

Elasticity < 1 means 
the tax base is less
variable than the 
economy

As economy 
grows, it 
fluctuates or goes 
through cycles.

 

Revenues tend to vary with fluctuations in the 
economy.  Some will have greater swings and 
others will be less sensitive. 
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Slide 13 We need to first know where our
revenue comes from.

 

We need to know how revenue is generated. 
Many revenue sources in most local governments 
(40-60).  Focus most attention on largest sources. 
What laws and rules, state and local, apply? 
What amounts of revenue are generated? 
What factors drive the revenue source? 
 
 
 

Slide 14 Best Practice #1 is  to create and use a 
revenue manual

Sale Tax
Parks and Recreation Fees
Intergovernmental

Revenue Manual

Property Tax
Property Tax

Revenue Description Sample text describing revenue source as authorized

Legal Authorization General Statute 123-45, Ordinance 439

Fund General Fund, Account 678-098-123-009

Source Municipal Property Owners

Fee Schedule Collected Annually

Method of Payment Payment made to County Tax Collections

Frequency of Colleciton Collected Annually

Exemptions Exemption for Homestead Act qualified property owners.

Revenue Collector Collected by County Tax Collections

Description
Authority

Rates
Exemptions

History

Graph

 

 A comprehensive document containing critical 
information about each of the revenue sources in 
a jurisdiction. Revenue Manual good for elected 
officials, new managers, new finance/budget 
officers, everyone. 
Possible items that could go into a revenue 
manual. 

•Description of the Revenue Source 
•Authority (Statutes, Ordinances) 
•Use and Restrictions 
•Rates (Current and Changes) 
•Possible Exemptions 
•Special Events in History 
•Drivers of the Revenue 
•Forecasting Method and Assumptions 
•Multiple Years of Data 
•Graph 

Should be Comprehensive 
May need to implement over time, focus first on 
biggest revenue sources 
Start off with a simple spreadsheet matrix 

Slide 15 

Revenue 
manual 
examples at 
end of 
slides.
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AIM

We need a set of 
tools or methods for 
making revenue 
estimations.

 

Second step in revenue estimation is using 
methods or techniques.  We should use 
appropriate techniques to help us be as accurate 
as possible.  We have in our spreadsheets, tools to 
help us do this better. 
 
 
 

Slide 17 Estimation methods can be classified 
as qualitative or quantitative

Qualitative

Quantitative

Best
Estimate

 

Goal of estimation methods should be 
Accuracy 
Manageable effort with time and 
resources 
Transparent, understood by others 

Qualitative and Quantitative Methods 
Blend of both 
Quantitative and Qualitative are not 
necessarily different domains 
Can be combined usefully together 
Most employ some of both 

Slide 18 Qualitative methods relay on some expert
judgment to make revenue estimates

Will more sales tax revenue 
bring me inner peace?

 

Surveys show expert judgment is most common 
method, particularly for smaller 
jurisdictions. 

Examples of Expert Judgment 
Local Jurisdiction Service Experts 

•Parks and Recreation Department 
estimation of users 
•Utility Director estimate of revenues 

Finance/Budget Officer Expertise 
Outside Financial Experts 

•State Economists-Office of Fiscal 
Research 
•Other Economists, Finance Experts, Local 
Business Experts 



Revenue Forecasting in Local Government  Dale Roenigk 

School of Government  6 

Slide 19 Expert Judgment has pluses and 
minuses.

 

Pluses 
Expert Judgment based on experience can be 

good. Particularly critical when lacking 
data or when circumstances change 
significantly. 

Cost is low and this method requires few 
resources. 

Minuses 
Danger of relying on expert judgment include 

biases, selective perceptions, wishful 
thinking, anchoring, political pressure, 
inconsistency, inability to replicate by 
others. 

Generally easy to present but we may not 
understand the basis for the judgment.  

Research suggests expert judgment may be 
somewhat less accurate than other 
estimation methods in most cases. 

Slide 20 
Quantitative Methods rely on the 
numbers to produce estimates.

 

Quantitative methods depend on using numbers 
to estimate revenues. Ideally should have several 
years of data to do well. Multiple techniques of 
varying complexity and resource requirements.  
 
 
 

Slide 21 
There are two types of quantitative 
models: trend and causal models.

• Trend Models
–Incremental
–Moving Average
–Time Series-Simple 

Regression
• Causal Models

 

Trend Models are fundamentally historical, 
extending the trend.  
Causal models, may be based on historical 
patterns, but do not need to be.  Require factors 
to be identified. 
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Slide 22 We need to decide are we projecting 
the base or the collected revenue.

Tax Base
(Fee Base)

Tax Rate
(Fee Rate)

Collected
Revenue

Collection
Efficiency

 

Estimation can be done on either the tax base or 
the collected revenue amounts.  However, 
recognize that if tax rates and collection efficiency 
has changed over time, this will affect the 
accuracy of estimates based directly on actual 
collected revenues. 
 
 

Slide 23 Incremental models for revenue 
estimation add an increment to prior 
years to produce the estimate.

Expectedt+1 = Actualt + increment

Year  tYear  t + 1 Increment

 

Incremental Models say here was the actual, lets 
adjust it by some increment. The increment can 
be $ or %, varying levels of change, using varying 
amounts of history. Simple, easy to understand, 
and easy to adjust. Can be “tuned” with expert 
judgment. Most commonly used quantitative 
models. Only modest data needed, accuracy 
uncertain during times of significant change. 

Slide 24 
Common incremental models
1. Expectedt+1 = Actualt

• (last year’s revenue)

2. Expectedt+1 = Actualt + increment (t   vs.   t-1) $ or %
• (last year’s increment)

3. Expectedt+1 = Actualt + increment (average over x years) $ or %
• (average increment)

4. Expectedt+1 = Actualt + increment (max/min over x years) $ or %
• (largest/smallest increment)

Examples using data in Excel

 

Use Historical Data to Determine Increment 
Increment based on Absolute Dollar Change or 
Percentage Change. 
Increment may be zero (no change) or based on 
averages, minimum or maximum change, or last 
change 
May use expert judgment to select or adjust 
increment 
Incremental models are simple and easily 
understood. 
 

Slide 25 Moving average models use averages of 
prior years which “move” over time.

Uses average of last “n” years.  The average “moves” 
as it goes forward each year.

Expectedt+1 = Average (Actualt, Actualt-1, …,Actualt-n-1 )

Examples using data in Excel

Year  t Year  t-1 Year  t-2 Year  t-n-1Year  t + 1

Average

 

Easy to calculate, only modest data needed. 
More complex moving averages are possible but 
calculation effort increases. 
Moving Averages will lag strongly trending data. 
For calculations of monthly data, seasonal 
adjustments may be necessary. 
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Slide 26 Time series models use regression to 
project estimates forward

Uses a simple statistical regression to estimate an equation

Expectedt = intercept + (slope * year)

– The slope is the estimated increment for a single year
– Regression estimates are usually linear but can take other forms

Examples using data in Excel

2.0

2.5

3.0

3.5

4.0

4.5

2000 2005 2010 2015

 

Now easy to do with tools in Excel. 
High variation or lack of trend may produce 
imprecise estimates. 
Regressions may be “black box” to some and 
harder to sell. 
 
 
 

Slide 27 
Causal models are complex statistical 
methods to estimate revenue 

Statistical deterministic models using regression with 
one or more factors other than time deemed to 
cause or explain expected levels of revenue.

Expectedt = intercept + b1x1 + b2x2 +b3x3

 

•Factors may be economic, demographic, or social 
in nature.  Complex models don’t necessarily work 
better. 
•Models require some expertise to develop and 
lots of data to estimate accurately.  Also require 
future estimates of the causal factors to estimate 
the future revenues. 
•Good causal models can be accurate if strong 
relationships are found. 
•Surveys indicate limited use, particularly in small 
jurisdictions or those not under fiscal stress. 

Slide 28 To make our aim true, we need to decide 
what method to use and how best to use 
these methods to make projections.

 

Selecting which estimation method to use 
depends on resources available including 
expertise, stability in revenue sources, and 
understanding of revenue sources. 
 
 

Slide 29 Best Practice #2 is to select the 
appropriate method to use for 
estimation.

Comparing Estimation Methods
Method Accuracy Effort Transparency

Judgmental Low to Moderate
May be reasonably 

high if expert is good

Low Low to Moderate as 
it depends on 

“expert”

Trend Moderate to high 
when stable

Low to 
Moderate

Moderate to High

Causal Best if good model Moderate 
to High

Moderate
Depends on 
Complexity

 

Selecting a method depends heavily on the 
availability of data, one’s resources or skills, and 
time. Estimation is strongest when using a 
combination of quantitative methods with 
qualitative judgments to sharpen.  Most tend to 
blend methods based on conditions. 
 
 



Revenue Forecasting in Local Government  Dale Roenigk 

School of Government  9 

Slide 30 Best Practice #3 is to test assumptions 
for forecasts.

Of course it seems like I 
should cross the road, 

but I wonder…..

 

As part of the projection process, alternative 
assumptions should be tested to understand the 
range of possibilities and sensitivity of results to 
key assumptions. Examples might include what 
should be the 

• growth rate in property values 
• growth in health care costs 

Assumptions causing wider variation may warrant 
additional analysis and discussion among decision 
makers. Consider best and worst case scenarios. 

Slide 31 Best Practice #4 is to project finances 
for multiple years.

• See Example Page for Carrboro

0.5 0.6
0.2 0.2 0.2 0.2 0.1

-0.1
-0.3 -0.4

-1

-0.5

0

0.5

1

1.5

2

2.5

3

3.5

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Net
Revenue
Expenses

 

To provide understanding of the future, revenue 
estimation should be extended for multiple years 
into the future (3-5). When combined with 
projection of expenses for the future, examining 
the balance can indicate future capability to fund 
services and capital expenditures along with the 
possible need for tax rate changes to maintain a 
balanced budget and healthy financial condition. 
 

Slide 32 

FIRE

After we have 
fired off our 
revenue 
estimates,
our job is not 
done.

 

The third step for revenue estimation is what to 
do after the budget estimates have been made.  
The forecaster’s job is not over but needs to 
consider monitoring accuracy of the forecasts 
both for current needs and for improving the 
accuracy of future projections. 
 
 

Slide 33 Once we’ve done our budget forecast, 
our job is not over.

Budget 
Forecast

Forecast 
Update

Future 
Forecasts

 

The revenue forecast that goes out with the 
budget is not the end of the process.  
We need learning feedback loops for the short 
and long term. Short term (within the next year) 
we need to monitor and update our forecasts 
throughout the year.  If forecasts are coming in 
low or high, adjustments should be made to 
update the budget. Longer term, we also need to 
learn from our annual forecasts to improve our 
aim for the future. 
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Slide 34 In the next fiscal year  we need to 
monitor forecasts to determine if 
revenue projections are on the mark.

 

We need to monitor revenue forecasts as the new 
budget year unfolds.  Forecasts are just estimates, 
they are not guarantees.  If we monitor the 
actuals compared to the forecast, we can 
determine early if there appear to be errors which 
would leave more time for adjustments. 
 
 

Slide 35 Best Practice #5 is to track actual 
revenues against estimates.

-10
-8
-6
-4
-2
0
2
4
6
8

10

1 2 3 4 5 6 7 8 9 10 11 12

Percent 
Variance from 

Actual

Month in Fiscal year

Variance of Revenues
Actual to Forecast

Revenue 1
Revenue 2

Accuracy should funnel 
down as year progresses.

 

As the budgeted year unfolds, actual revenues 
received should be tracked against projections. 
Adjustments to budget can be made if projections 
prove inaccurate. Need to adjust for seasonality 
for monthly revenue numbers such as sales tax or 
when taxes are paid. As the year progresses, our 
forecast estimate will “funnel” into the actual if 
we adjust as we go. 
 

Slide 36 We need to assess the accuracy of our  
forecasts and learn what works.

 

If we fail to study the accuracy of our forecasts, 
the likelihood of improvement is very low.  
Experience does not produce wisdom.  We have 
to make a conscious effort to learn. 
 
 

Slide 37 Best Practice #6 is to verify accuracy 
of estimates against actual results

Comparison of Actual Revenues 
to Budgeted Revenues

General Fund

3.6% 3.4% 3.6%

6.5%
7.3%

5.8%

-1.4%

-2%

0%

2%

4%

6%

8%

10%

1999 2000 2001 2002 2003 2004 2005

 

Annual estimates should be compared to actuals 
to determine accuracy.  Over time, knowledge 
about the precision of estimates for different 
revenue sources and different methods can be 
used to increase accuracy. Determine a 
confidence band for estimates. Inherent 
conservatism may mean estimates are generally 
low. 
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Slide 38 

1. Revenue Manual

2. Use appropriate estimation 
methods

3. Test different assumptions
4. Project multiple years 

5. Update estimates over the 
year for adjustment

6. Verify accuracy of estimates 
for future projections

Ready

Aim

Fire

Best Practices

 

Three steps and six best practices.  Good 
forecasting should be based on a considered 
approach and attention to good practices which 
should lead to better forecasts over time. 
 
 

Slide 39 
Revenue estimation is science and art

• Uncertainty and variability cannot be 
eliminated.

• A degree of conservatism is warranted 
particularly for more volatile revenue sources.

• Adequate reserves can help with the 
inevitable misses.

• Adopt best practices where possible.

 

Uncertainty still reigns.  There is a need to 
understand that no forecast will be perfect and 
planning for adverse circumstances will be 
required. 
 
 

 

Some additional references 

• National Advisory Council on State and Local Budgeting, Recommended Budget Practices, 
Government Finance Officers Association, 1998. http://www.gfoa.org/services/nacslb/  

• Barry Blom and Salomon A. Guajardo, Revenue Analysis and Forecasting, Government Finance 
Officers Association, 2001. 

• Salomon A. Guajardo and Rowan Miranda, An Elected Official’s Guide to Revenue Forecasting, 
Government Finance Officers Association, 2000. 

• Thomas A. Garrett and John C. Leatherman, An Introduction to State and Local Public Finance, 
Part 2-Selected Applications in Public Finance: Revenue Forecasting, 2000. 
http://www.rri.wvu.edu/WebBook/Garrett/chapterfour.htm 

• North Carolina Local Government Budget Association. Has a listserv. 
http://ncinfo.iog.unc.edu/organizations/budget/index.html  

• North Carolina Government Finance Officers Association.  Has a listserv. 
http://ncinfo.iog.unc.edu/organizations/ncgfoa/index.html 

 

http://www.gfoa.org/services/nacslb/
http://ncinfo.iog.unc.edu/organizations/budget/index.html
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“What If Analysis in Excel” -- Death and Tax Rates in Blue Heaven 

It is time to balance the budget in the Town of Blue Heaven. 

 This year’s expenditures were $10 million and are expected to grow 5% a year for 
the next five years. 

 The current assessed property tax base is $2.5 billion, the town collects 97% of the 
assessed property taxes and the current tax rate is 41.3 cents per $100 of valuation. 
The property tax base is expected to grow 3% a year for the next five years. 

 There are no other revenue sources. 
 The town collected $10,015,250 this year so it has a small surplus equal to less than 

one-sixth of one percent. 
 The town board says they want to keep the same tax rate for the next three years. 

Given these assumptions, how would you decide: 

1. What property tax rate is needed to: 
a. Balance the budget in Year 1? 
b. Balance the cumulative budget over Years 1-3 assuming you have to keep the 

same tax rate for all three years?  
2. What would the effect be of different constant revenue growth rates ranging from 0% to 

6%? 
3. What would be the effects of different revenue growth rates ranging from 0% to 6% and 

different expenditure growth rates ranging from 4% to 10%? 
 

 

What If Spreadsheet Example

Current Year 1 Year 2 Year 3 5 year Budget

Assessed Property $2,500,000,000 $2,575,000,000 $2,652,250,000 $2,731,817,500 $7,959,067,500
Growth 3% 3% 3%

Tax Rate per $100 0.4130$            0.4130$               0.4130$             0.4130$            

Collection Rate 97.0% 97.0% 97.0% 97.0%

Revenues $10,015,250 $10,315,708 $10,625,179 $10,943,934 $31,884,820

Expenses $10,000,000 $10,500,000 $11,025,000 $11,576,250 $33,101,250
Growth 5% 5% 5%

Balance $15,250 -$184,293 -$399,821 -$632,316 -$1,216,430

Pct of Expenses 0.2% -1.8% -3.8% -5.8% -3.8%
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“What If” Analysis with Excel 
TOOL What it does Example What you need 

GOAL SEEK Goal Seek allows you to 
work backwards and 
find the necessary 
number to produce a 
final answer you want.  

“What does 
the tax rate 
need to be to 
balance the 
budget” 

 A target or goal cell 
(must be a formula) 

 A changing cell that 
affects the target cell 
indirectly or directly 
(must be an actual 
number) 

DATA 
TABLES 

Allows you to test 
multiple values for 1 or 
2 variables all at once to 
answer “what if” 
questions. 

“What effect 
does varying 
growth in 
expenditures 
from 3% to 
10% have on 
the budget?” 

 One or two changing 
cells (must be actual 
numbers) 

 One or more outcome 
cells to show the effect 
of varying the changing 
cells (should be formula) 

SCENARIOS Scenarios allow you to 
save different versions 
of your spreadsheet so 
you can put together 
sets of assumptions and 
save them so that you 
can easily move 
between scenarios as 
well as see the effect of 
different scenarios in 
one table. 

“How do my 
different 
budget 
scenarios 
compare?” 

 Changing cells that you 
may substitute with 
different values 

 Results cells that show 
particular outcomes you 
want to see. 

 

 

Where to find these tools: 

In Excel 2007 to 2013 – Under “DATA”, “Data Tool”, “What If Analysis” 

In Excel 2003 or MAC Excel – Under “Tools”, “Goal Seek”, “Data Table”, or “Scenarios” 


