Past research also points to additional fallacies that can impact the
validity of CPl. While the index is available on the national and regional level, as
well as a few key metropolitan areas, the lack of localized comparisons at even
the state level do not take into account price variations on certain products that
can be fairly significant (Walden 204, Cecchetti 1081). In addition, significant
study points to the presence of long-standing biases in the formulation of the
index that fails to consider the impact of changing consumer behaviors, such as
substitution of goods, retail competition, development of new products, and
changes in quality (Hausman 23, Boskin 10). Improvements made to CPI in the
mid-to-late 1990’s did reduce the level of bias within the CPlI (Johnson), but
research still indicates the prevalence of biases that reflect the impact of change

and modernity (Lebow 160).

Of course, the use of the CPl and other inflation indices in evaluating
past, current, and future trends in government spending is widely-accepted.
The CPI itself not only serves as a common social understanding of inflation, but
it is also used by the Federal government for determining tax brackets, treasury
debt changes, and monetary policy (Lebow 162), and was the basis for the
“current services estimate” used in Federal baseline budgeting until the late-
1990’s (Rubin 80). In addition, measurements of inflation such as CPI, which
incorporate the Laspayres concept of comparing past to present (Scultze 5), fit
well with the incremental approach to budgeting and forecasting applied in state
and local government, or as Wildavsky and Caiden alluded, “the largest

determining factor of this year’s budget is last year’s” (Mikesell 45 59).

Numerous other inflation measures exist that can be compared with CPI
and changes in levels in government spending. The Producer Price Index (PPI)
reflects the change in price of domestically-produced goods, and its
incorporation of labor and material costs do appear more in line with
government expenditure patterns (Frumkin 203). However, this measure is only
available at the national level with respect to various industries and products.
Also, because the index reflects the price of finished goods and not necessarily

the cost of the components, its measure can reflect a time lag that does not



correspond to changes in some government expenditures, such as fuel and

other commodities (Producer Price Index 4).

American City and County utilizes both CPl and PPI, as well as a
customized construction cost index derived from itemized PPl measures, to
publish a monthly Municipal Cost Index (MCI), designed to estimate inflation for
local government (Martino 2). While it serves as a national measure and is not
directly localized, the MCl was used recently in Prince William County, VA, to
develop a localized government inflation benchmark when combined with the
localized Cost of Living Index (COLI) administered by the American Chamber of
Commerce Researchers Association (Martino 3). COLI measures are computed
on the basis of quarterly surveys of metropolitan areas by local groups. While
insightful, the availability of information for a given metropolitan area depends
greatly on the willingness of the local Chamber of Commerce or other group to
consistently collect the data, which is not always the case. In some
circumstances, metropolitan areas only report once a year, and not always at the

same interval.

There are two inflation benchmarks administered by the Federal
Government that are designed to evaluate local government. The Bureau of
Economic Analysis, in its reporting of Gross Domestic Product, includes a State
and Local Government Consumption Index that can serve as an inflation price
deflator to compare like expenditures over time (Tools 109). The Bureau of
Labor Statistics also categorizes careers in public service to provide a state and

local measure of their Employment Cost Index (Frumkin 84 85).

Change in population over time is another measurement that is easily
recognizable by the general public and sounds like common sense in terms of
having an impact on government services, revenue, and spending. Population
change can be perceived as an indication of economic growth, and the
availability of future projections from Federal and State sources enable it to be
utilized when creating assumptions that can explain past activities and justify

multi-year forward forecasts (Schroeder 122). As such, population change is



used as the measure for the impact of economic activity, which is found as a
general principle to have a direct correlation to demand for government services
(Mitchell 21). However, population is not an absolute, as some argue that
increased population may adjust economies of scale and increase competition

that may actually result in reducing proportional costs (Walden 210).

While we can see that inflation and change in economic activity appear to
have some impact on government services, and corresponding government
spending, we cannot assume that their influences are equal, or that the
conventional utilization of CPI and population change are the most effective. No
research was found involving an evaluation of these types of measures with
respect to actual spending and other contributing factors, such as the utilization
of one-time funds and debt service and their impact on annual spending levels
(Hendrick 41). It is important to consider multiple measures of inflation, as well
as other measures of economic activity, such as change in per capita income
and local GDP (Granger), as well as growth in assessed property values or retail
sales. At the same time, changes in government spending should be better
analyzed to identify allocation across services, the addition of new programs
and services, and impact of one-time initiatives such as capital or government-

subsidized economic development.

Hypotheses

The purpose of this analysis is to answer these questions:

e Do inflation and changes in economic activity over time have an impact
on government spending, and to what degree?

e Is the Consumer Price Index an appropriate inflation measure for use in
evaluating government spending?

e Is population change an appropriate economic activity measure for use in

evaluation government spending?



Based on the available literature, the following hypotheses are proposed:

e Select measures of inflation and changes in economic activity to have an
impact on government spending.

e Changes in economic activity have a stronger significance than inflation.

e The Consumer Price Index is less significant than other measures of
inflation with respect to changes in government spending.

e Population change is more significant than other measures of economic

activity.

Methodology

For practical and academic purposes, this study utilizes a sample set
comprised of municipal governments within a single state. Focusing on only
one state provides for better reliability in the comparative quality of data, given
certain factors such as population. Municipalities in North Carolina were chosen
in part because of the consistency in services provided by communities over
10,000 in population, as well as the uniform reporting requirements for these

jurisdictions imposed by the State, which provides for better data evaluation.

A statistical sample was compiled for a period of 10 consecutive fiscal
years, beginning with FY 1997-1998 and ending with FY 2006-2007, for cities
and towns in the State of North Carolina with populations greater than 10,000
as of the 2000 Census. Information on government financial activity was
obtained through reviewing combined filings of each municipality’s Annual
Financial Information Report (AFIR) submitted to the North Carolina Local
Government Commission. These reports provided information on sources of
revenue, categories of expenditures, debt issuance and repayment, presence of
municipal-owned utility enterprises, and taxable assessed value. This data was
merged with additional annualized statistics, including total population and
population density figures from the State of North Carolina, municipality and

corresponding county tax rates and local retail sales information from the North



Carolina Department of Revenue, and other measures collected from the Bureau

of Labor Statistics and Bureau of Economic Analysis.

Total expenditures on general government (not including enterprise
activities) for each jurisdiction per year was used as the dependent variable in a
linear regression analysis. The sample data was modified to create two data
sets. The first reflected the actual annual figures with respect to the dependent
variable and independent variables of government revenues, expenditures, and
taxable assessed property value. The second reflected one-year changes in
these figures. Both sets include actual annual numbers on local retail sales,
property tax rates, local unemployment rate, local population, and local
population density. Both sets also include one-year change figures for per
capita income, gross domestic product, and the following independent test
variables: Consumer Price Index for the Southern Region, Consumer Price Index
for fuel, Producer Price Index, Municipal Cost Index, Import Price Index,
Employment Cost Index, Employment Cost Index for State and Local

Government, and State and Local Government Consumption Index.

Regressions were run on each data set with changes made to try different
scenarios involving the test variables. The remaining independent variables
comprised a control group and remained consistent with each evaluation. The
test variables were added and removed from each regression to see if they had
significance as individual measures or when combined with other inflation
indices. The results of these analyses are published in Table 1 (actual
expenditure and revenue numbers) and Table 2 (one-year change in

expenditures and revenues) on the following pages.
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Table 1 - Analysis of Variables with Dataset 1 (Actual Numbers)

Standard Coefficients for Regression Scenarios

Control Variable

Sales Tax Revenue 0.226 *** 0.233 *** 0.234 *** 0.235 *** 0.233 *** 0.235 *** 0.236 ***
Federal Revenue 0.002 0.003 0.003 0.006 0.007 0.006 0.006
State Revenue 0.006 0.005 0.005 0.004 0.002 0.003 0.003
Permits & Sales Revenue 0.074 *** 0.076 *** 0.077 *** 0.076 *** 0.075 *** 0.075 *** 0.075 ***
Debt Issued (0.043) *** (0.043) *** (0.043) *** (0.041) *** (0.041) *** (0.041) *** (0.042) ***
Total General Revenue (0.014) (0.019) (0.020) (0.025) * (0.028) * (0.025) * (0.023) *
Electric Utility (Binary) (0.000) 0.000 0.000 (0.000) (0.000) (0.000) (0.000)

# of General Govt. Services 0.005 0.005 0.005 0.004 0.003 0.004 0.004
Direct Economic Dev. Exp. 0.124 *+* 0.123 *** 0.123 *** 0.122 *** 0.122 *** 0.122 *** 0.121 ***
Public Safety Exp. 0.254 *** 0.254 *** 0.254 *** 0.258 *** 0.263 *** 0.261 *** 0.262 ***
General Govt. Debt Service 0.275 *** 0.274 ** 0.275 *** 0.275 *** 0.275 *** 0.274 ** 0.273 ***
Interfund Transfers 0.004 0.004 0.004 0.004 0.004 0.004 0.003
Retail Sales (0.069) *** (0.068) *** (0.069) *** (0.069) *** (0.070) *** (0.068) *** (0.068) ***
City Property Tax Rate 0.006 * 0.006 * 0.006 * 0.006 * 0.006 * 0.006 * 0.006 *
County Property Tax Rate 0.003 0.003 0.003 0.003 0.003 0.003 0.003
Taxable Assessed Prop. Val. 0.269 *** 0.269 *** 0.269 *** 0.270 *** 0.270 *** 0.272 *** 0.273 ***
Revaluation Year (Binary) 0.001 0.002 0.002 0.002 0.002 0.002 0.002
Unemployment Rate 0.000 (0.001) (0.001) (0.000) 0.000 (0.000) 0.001
Population (0.093) *** (0.097) *** (0.097) *** (0.098) *** (0.098) *** (0.102) *** (0.103) ***
Population Density 0.003 0.001 0.001 0.001 0.002 0.001 0.001

A Per Capita Income 0.006 * 0.007 * 0.005 0.005 0.003 0.005 0.006 *
A GDP (0.000) (0.002) (0.002) (0.002) (0.001) (0.000) (0.000)
Test Variables

A CPI-South - (0.007) ** (0.002) - 0.009 - -

A CPI-South for Fuel - - (0.006) - - - -

A PPI - - - (0.010) *** (0.018) ** (0.001) -

A MCI - - - - - - (0.011) ***
A Import Price Index - - - - - (0.010) -

AECI - - - - - - -

A ECI-State/Local Govt. - - - - - - -
A State/Local Govt. Consumption Index - - - - - - -

Statistics
Sample Size (N) 798 798 798 798 798 798 798
R-squared 0.997 0.997 0.997 0.997 0.997 0.997 0.997

Confidence Intervals: * indicates p<.05, ** indicates p<.01, *** indicates p<.001
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0.287 **
0.014
0.028 **
0.130 ***
(0.039) ***
0.003
(0.002)
(0.005)
0.096 ***
0.220 ***
0.235 **
0.005
(0.087) ==
0.008 *
0.003
0.327 **
0.003
0.008 *
(0.201) ==
(0.001)
0.005
(0.007) *

0.001

(0.005)

798
0.998

0.287 **
0.014
0.028 **
0.130 ***
(0.039) ***
0.003
(0.002)
(0.005)
0.096 ***
0.220 ***
0.235 ***
0.005
(0.087) ==
0.008 *
0.003
0.327 **
0.003
0.008 *
(0.201) ==
(0.001)
0.005
(0.007) *

0.020

(0.026)

798
0.998

0.233 **
0.007
0.003
0.073 ***
(0.041) ==
(0.022) *
(0.001)
0.004
0.121 **
0.263 ***
0.273 **
0.004
(0.068) ***
0.006 *
0.003
0.273 **
0.002
0.002
(0.103) **=*
0.001
0.007 *
0.000

(0.010) *=*

798
0.997

0.287 **
0.014
0.028 **
0.130 ***
(0.039) ***
0.003
(0.002)
(0.005)
0.096 ***
0.220 ***
0.235 ***
0.005
(0.087) ==
0.008 *
0.003
0.327 **
0.003
0.008 *
(0.201) ==
(0.001)
0.005
(0.007) *

(0.004)

(0.002)

(0.001)

798
0.998



Table 2 - Analysis of Variables with Dataset 2 (1-Year Change)

Standard Coefficients for Regression Scenarios

Control Variable

A Sales Tax Revenue 0.170 *** 0.159 *** 0.165 *** 0.159 *** 0.161 *** 0.160 *** 0.163 *** 0475 *** 0475 *** 0.166 *** 0475 ***
A Federal Revenue (0.034) (0.034) (0.037) (0.038) (0.032) (0.037) (0.035) (0.115) ** (0.115) ** (0.038) (0.115) **
A State Revenue 0.032 0.026 0.026 0.027 0.026 0.030 0.028 0.069 0.069 0.029 0.069
A Permits & Sales Revenue 0.033 0.034 0.040 0.034 0.034 0.028 0.036 0.077 0.077 0.038 0.077
A Debt Issued (0.258) *** (0.258) *** (0.258) *** (0.260) *** (0.256) *** (0.257) *** (0.259) *** (0.389) *** (0.389) *** (0.261) *** (0.389) ***
A Total General Revenue 0.251 *** 0.252 *** 0.243 *** 0.261 *** 0.248 *** 0.259 *** 0.254 *** 0.132 0.132 0.254 *** 0.132
Electric Utility (Binary) 0.011 0.006 0.006 0.007 0.007 0.004 0.010 (0.020) (0.020) 0.010 (0.020)
A # of General Govt. Services 0.063 ** 0.060 ** 0.061 ** 0.063 ** 0.060 ** 0.060 ** 0.062 ** 0.017 0.017 0.064 ** 0.017
A Direct Economic Dev. Exp. 0.334 *** 0.335 *** 0.333 *** 0.336 *** 0.334 *** 0.336 *** 0.335 *** 0.424 ** 0.424 ** 0.334 *** 0.424 **
A Public Safety Exp. 0.142 *** 0.138 *** 0.138 *** 0.141 ** 0.138 *** 0.140 *** 0.141 ** 0.132 ** 0.132 ** 0.142 *** 0.132 **
A General Govt. Debt Service 0.305 *** 0.305 *** 0.307 *** 0.305 *** 0.305 *** 0.306 *** 0.305 *** 0.247 ** 0.247 ** 0.305 *** 0.247 **
A Interfund Transfers (0.043) (0.039) (0.044) (0.038) (0.040) (0.040) (0.039) (0.006) (0.006) (0.041) (0.006)
Retail Sales (0.061) (0.064) (0.065) (0.067) (0.063) (0.052) (0.069) (0.140) (0.140) (0.070) (0.140)
A City Property Tax Rate (0.029) (0.032) (0.031) (0.031) (0.032) (0.030) (0.030) (0.006) (0.006) (0.030) (0.006)
A County Property Tax Rate (0.003) (0.005) (0.004) (0.005) (0.004) (0.007) (0.003) 0.015 0.015 (0.003) 0.015
A Taxable Assessed Prop. Val. 0.130 *** 0.131 *** 0.134 *** 0.129 *** 0.131 *** 0.132 *** 0.130 *** 0.216 ** 0.216 ** 0.130 *** 0.216 **
Revaluation Year (Binary) (0.010) (0.016) (0.012) (0.013) (0.016) (0.009) (0.013) (0.021) (0.021) (0.012) (0.021)
Unemployment Rate 0.010 0.025 0.013 0.020 0.026 0.016 0.012 0.046 0.046 0.011 0.046
Population 0.386 *** 0.395 *** 0.390 *** 0.397 *** 0.393 *** 0.380 *** 0.395 *** 0.294 0.294 0.396 *** 0.294
Population Density (0.009) 0.002 0.002 (0.003) 0.003 (0.005) (0.004) (0.058) (0.058) (0.005) (0.058)
A Per Capita Income 0.037 0.030 0.013 0.040 0.026 0.037 0.037 (0.068) (0.068) 0.035 (0.068)
A GDP (0.026) (0.015) (0.013) (0.020) (0.015) (0.002) (0.028) (0.004) (0.004) (0.029) (0.004)
Test Variables
A CPI-South - 0.051 * 0.118 * - 0.069 - - 0.095 (1.972) - (0.064)
A CPI-South for Fuel - - (0.078) - - - - - - - -
A PPI - - - 0.041 (0.019) ** 0.122 - (0.120) 2.134 - -
A MCI - - - - - - 0.030 *** - - - -
A Import Price Index - - - - - (0.092) - - - - -
AECI - - - - - - - (0.079) - - -
A ECI-State/Local Govt. - - - - - - - - (0.775) - (0.055) ***
A State/Local Govt. Consumption Index - - - - - - - - - 0.024 *** 0.097
Statistics

Sample Size (N) 718 718 718 718 718 718 718 718 718 718 718

R-squared 0.775 0.777 0.779 0.777 0.777 0.778 0.776 0.717 0.717 0.776 0.717

Confidence Intervals: * indicates p<.05, ** indicates p<.01, *** indicates p<.001
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Analysis

Several control variables possessed correlation with reasonable statistical
significance to total general government expenditures on a consistent basis with
both data sets. Revenues from sales tax and permits and sales transactions
involving fee-based services appear to strongly relate to total spending, while
the issuance of debt has an inverse relationship. When examining the
differences in the results for both data sets, the influence of permits and sales
of service revenues is reduced by a consider margin, perhaps indicating that this
source is not consistent in terms of its relationship to a jurisdiction’s revenue
portfolio. Given the volatility of certain fees related to planning, zoning, and
construction and their relationships with the general economy, this is not

surprising.

Two other revenue variables included in the sample were measures of
intergovernmental revenue from state and federal sources. These were included
to determine if perceived changes in the share of revenue from these sources
had an impact on overall spending (Cooper 306-307). The lack of significant

correlations for these variables indicates that their impact is marginal.

Statistically-significant expenditure measures in the control group appear
to focus on direct support of economic development, public safety, and debt
service. Unlike the revenue variables, which decreased when evaluated on the
one-year change basis, economic development and debt service expenditure
variables increased in level of direct correlation while maintaining strong
significance. A related measure, the change in the number of general
government services provided (which includes types of public safety and cultural
programs) did have a reasonably significant direct correlation to total
expenditures. Depending on the given economic situation, this would appear
consistent with previous findings that levels in government services increase

with economic growth (Mitchell 21).
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The strongest correlations found amongst economic activity variables
were retail sales, taxable property value, and population. Actual retail sales and
changes in retail sales maintained an inverse relationship with total
expenditures at variable degrees of significance. Compared to sales tax
revenue, it appears that sales taxes, though somewhat volatile, are not
significantly sensitive to the economy, a common trait of forms of taxation other
than personal or corporate income (Mitchell 21). The strong direct correlation
for taxable assessed property, however, reinforces the argument for economic
impact at a higher level. As for population, the strong direct correlation noted
when evaluating on the one-year change basis indicates that it is among the
strongest measures of economic activity when evaluating government spending

and growth.

Some of the test variables used to evaluate the impact of inflation
establish significant direct correlations, most notably the Consumer Price Index
(Southern Region), Municipal Cost Index, and GDP-Based State and Local
Government Consumption Index. The remaining indices evaluated did not show
statistically-significant correlations. Based on the results of scenarios involving
multiple indices, results appear to argue that a single significant index should

be used instead of a combination.

The data sample does not include certain variables that would provide
more information and probably increase the certainty of the findings. While
several of the jurisdictions in the sample group were within metropolitan areas
that are part of the ACCRA Cost of Living Index (COLI) program, this index was
not included because of the lack of readily available data over time. This
prevented any attempt to evaluate the relationship between MCI and COLI, as
utilized by Prince William County, VA. In addition, while expenditures were
categorized on the basis of type of service provided, they were not categorized
by type of expenditure (salary, operating, capital). This prevented any direct
evaluation of the impact of total capital spending and possible correlation to
economic activity (Schroeder 122), though we can deduce some understanding

through the presence of expenditure information for economic development
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and revenue related to issuance of debt, which is used almost exclusively in

North Carolina municipalities for capital projects.

Conclusions and Discussion

Analysis does show that inflation and changes in economic activity can
impact changes in government spending, as believed intuitively by most
involved in politics, policy analysis, and government finance. However, the
equal-share approach represented by such concepts as the inflation-plus-
population benchmark, when taking into account other factors that can
influence government growth, does not appear applicable in a relevant manner.
This analysis shows that economic activity has a significantly greater impact on
government growth than inflation, a conclusion that should encourage analysts
in all sectors to evaluate their comparative benchmarks in this noticeable area of

public evaluation of government activity.

As for the currently-used measures themselves, population change is the
strongest indicator of economic activity outside of government, with taxable
property values a reasonable alternative. Utilization of taxable property value
may provide better information when looking at jurisdictions experiencing high
volatility in real estate, as many have over the past decade, or with jurisdictions
that have short time frames between revaluations. All but a handful of counties
in North Carolina revaluate on an eight-year cycle, while many cities in state like
Virginia revaluate annually. While property values may have the potential to
evaluate impact in a volatile environment, population change, despite rate

fluctuation, typically remains positive over the same time frame.

The popular measure of inflation, the Consumer Price Index, can be used
as a significant measure when evaluating government spending and forecasting
for the future. It is a stronger indicator than the two other significant indices,
Municipal Cost Index and State and Local Government Consumption Index. This
finding upholds in principle the long standing practices employed by most local

governments, as well as most professional analysts and politicians, to evaluate
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past and present performance and forecast future trends, critical in order to
minimize the impact of have to displace future service levels due to wrongful

forward estimations (ljiri 2).

It is possible to use the information from this study to start developing a
weight-based benchmark that brings together measures of inflation and
economic activity to determine where government growth, as indicated by
spending, should be. This would help alleviate some problems created by the
application of equal-share models that are often used with codified tax and
spending limitations. Particularly, they can be localized in order to reduce
disparities between jurisdictions if applied in a single state, taking into account
that growth in the economy and cost of supplies are not equally consistent
across even short geographic distances when considering other demographic

factors (Mullins).

Of course, inflation and economic activity are not the only factors to
consider when evaluating the role of government. We must be mindful of the
philosophical context by which we as citizens view government and how it
influences our acceptance of its current activities and spending patterns. When
starting work on this project, | inquired an online discussion group about the
concept of using inflation and economic growth as benchmarks for government
spending. Most of the responses were opposed to the concept in general,
arguing that normal business activity cannot simply function on these measures
and must adapt in order to succeed and that the model encourages a baseline
approach that avoids revaluation of government functions with respect to both
efficiency and appropriateness in an environment of freedom and liberty
(LinkediIn).

The economic downturn we now experience on a national and global level
is felt by most of us on an equal level from a mental perspective. That is an
indication of just how close we all have become due to technology and the
globalization. However, the actual financial impact, both for citizens and

government, differs greatly from region to region, state to state, and community
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to community. The impact that local environments influenced by the economy,
inflation, and other issues will have on the demand for government services and
the commitment to responsible fiscal health will be influenced by the leadership
of public administrators, politicians, professional analysts, and even academics
(Hendrick). Understanding how we can better evaluate government spending in
a manner that protects taxpayer interests and enables the government to
maintain the services that citizens believe are essential or worth their financial

commitment is a strong step in the right direction.
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