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ABSTRACT

The state of Louisiana has been hit by several severe hurricanes in recent years, and these
disaster events have placed a financial burden on parish budgets. As such, local governments
have been compelled to bear various cleanup and recovery costs in the short and long term.
Therefore, this research sought to evaluate the factors that drive the variation in the financial
health of local governments in Louisiana. This research made two contributions. The first
contribution sought to develop a comprehensive measure of economic activity at the county
level, and the second contribution used econometric methods to estimate the effect of selected
macroeconomic indicators on the financial health of local governments.

Gross domestic product (GDP) was selected as the economic activity metric because it
was found to be a more comprehensive economic activity metric than the other economic metrics
historically applied to measure the size and scope of a region. Three methods to estimate GDP at
the county level were developed, and a systematic approach was used to select the best method.
Whenever earnings data were fully disclosed, this research used a ratio of state earnings to state
GDP to estimate GDP at the county level. When earnings data were not fully disclosed, however,
a ratio of state employment to state GDP was used.

To examine the effect macroeconomic indicators of local government financial health,
nine financial ratios were generated using data from county financial statements. These ratios
came from the categories of profitability, liquidity, capital structure, and performance. Two
methods were developed to regress each of these ratios against selected economic and
demographic indicators, including GDP, assessed valuation, hurricane damage, and lagged or
initial values of the ratio being examined. The first method was a double-log random effects

model, and the second method was an ordinary least squares model, which used the change over
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time in each of the variables as the parameters. Both methods found the damage variable to have

a significant negative effect on county government financial health, supporting our hypothesis.
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CHAPTER 1: INTRODUCTION

The purpose of this research is to improve upon the data and analysis available to those
stakeholders (elected officials, concerned citizens, business leaders, etc.) concerned with the
financial stability and health of local governments, particularly with their ability to prepare for
and to recover from the destruction caused by natural disasters. The financial stability of parish®
governments in Louisiana is the specific focus of this research, since Louisiana has been hit by
several severe hurricanes in recent years, and these disaster events have placed a financial burden
on parish budgets.

With the recent increase in natural disasters affecting Louisiana, local governments now
have been compelled to pay for various cleanup and recovery costs both in the short and long
term. The regions have needed to carry the full costs in the short term because it has taken up to
a year for the state and federal government to provide reimbursement (Anderson, 2008). More
recently, a greater share of the long-term costs of these recent natural disaster events has been
carried by local parishes, since the federal government has decided to provide reimbursement for
only a majority of the costs (90%), leaving the local government to pay 10% of the total (Harper
and Dyer, 2008).

For a region to be resilient to natural disaster events, policy makers now need not only to
prepare themselves by having contracts for debris cleanup and suitable levee systems, but also to
prepare some means of paying for a share of the cleanup costs of future disasters. This will
require parishes to either find ways to operate efficiently enough to save the necessary money
(which may not be possible based on the magnitude of the costs arising from the most recent
hurricanes, Katrina, Rita, Gustav, and Ike) or to structure themselves in such a way that lenders

will not hesitate to lend the necessary funds.

! In the state of Louisiana, the term for a county is “parish.”
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Currently, several tools have been developed that are able to aid decision makers in
predicting the effects on local financial health from different economic events and policy
decisions. For instance, hybrid conjoined models combine input-output matrices and Social
Accounting Matrices with econometric forecasting methods (Shaffer, Deller, and Marcouiller,
2004) in order to predict in detail the effects of a certain policy on a local region. Additionally,
Community Policy Analysis modeling (COMPAS) provides another tool for examining changes
in revenues and expenditures. It is used to improve the financial health of a local region
(Johnson, Otto, and Deller, 2006).

Financial ratios are another tool used to examine the financial health of a local region
(Wang et al, 2007; Cohen, 2008). These ratios originated in corporate finance literature, but they
have been increasingly applied to the public financial sector because of the valuable information
that they can provide to stakeholders. Policy makers and local leaders can use these ratios to
know how their region’s statement of net assets (public sector balance sheet), statement of cash
flows, and statement of net activities (public sector income statement) compare to other similar
regions.

These financial ratios can also be used by lenders to gauge a region’s borrowing capacity.
For example, if a region’s net assets (equity) are substantially less than its liabilities, then the
region may not have sufficient collateral for further borrowing. In addition, if operating revenues
do not exceed operating expenses, then the region would have trouble making current debt
payments; and if this phenomenon continues, the region would likely have to declare bankruptcy.
If policy makers plan on future borrowing, they may want to structure their region to meet

certain specifications about financial ratios.



Generating these financial ratios was difficult in the past because of a lack of proper data.
Recent policy changes have required local governments to change their accounting methods and
to standardize their financial records. This has made using financial ratios much more convenient
and the results more conclusive for use in analyzing the public financial sector (Mead 2001).
Both the data availability and harmonization of the data definitions across multiple jurisdictions
have made the detailed financial health analysis in this research feasible.
General Research Objective
Using GDP and other economic indicators, evaluate the factors that drive the variation in the
financial health of local governments in Louisiana.
Specific Research Objectives
(1) Develop and test methods of estimating local area GDP, to determine which method is the
most appropriate form of estimation.
(2) Estimate the effect of selected economic indicators on the fiscal health of parish
governments.
Approach to Accomplishing Objective 1

To analyze the fiscal health of parish governments, a comprehensive economic activity
metric must be developed. Specifically, Objective 1 will be achieved by modifying the method of
estimating metropolitan area GDP set forth by the Bureau of Economic Analysis (BEA). These
GDP estimates will serve to provide an improved measure of the comprehensive structure of the
parish economy in order to better explain how economic factors influence financial health.
Problem Statement

Regional economists are often asked to provide data and analysis for regions smaller than

a state. To accomplish this task, they acquire data from many sources, with varying levels of



accuracy and disclosure (disclosure issues occur when data are withheld because providing them
for a given firm in a given sector in a given region would disclose confidential information). The
U.S. Bureau of Economic Analysis (BEA) publishes county level earnings data (BEA Local
Area Personal Income, 2008). The BEA, however, does not provide estimates for county level
Gross Domestic Product (value-added) data. Given the pressure from many rural development
officials for increased “value-added agriculture,” there is a need to better identify the value-
added contributions of specific county industries. The objective of this research is to augment
previously applied methods with additional new methods so that Gross Domestic Product (GDP)
may be estimated at the county level. By estimating county-level GDP, this research further
analyzes the economic condition of county economies, particularly rural county economies that
often are left out of economic analyses.

Literature Review

Economic Activity Metrics

Economists and regional planners use several methods for measuring the economic
activity of an area. Some more commonly used metrics are employment, output, earnings, and
value-added (Andrews, 1954; Shaffer, Deller, and Marcouiller, 2004). Each activity metric has
its advantages and disadvantages; however, certain metrics provide a more comprehensive and
informative snapshot than others. A detailed discussion of these measures follows.

Employment is a very clear and easily understood unit of measurement. Collection of
employment data is relatively simple, and the data series over time are generally consistent and
accurate (Shaffer, Deller, and Marcouiller, 2004). For example, the Census Bureau estimates
employment annually for every county by industry (subject to disclosure rules). Companies such

as Wholedata have supplemented such federal datasets with methodologies that estimate



employment that could not be disclosed by the government (Isserman and Westervelt 2006). Yet,
employment as an economic metric is limited in its usefulness, as it does not take worker
productivity or worker salaries into account (Andrews 1954; Shaffer, Deller, and Marcouiller,
2004). The economic effect of an increase of fifty jobs paying $30,000 is fundamentally different
from the same number increase in jobs paying $120,000. Additionally, seasonal and part-time
employment is typically counted together in federal agency reports; by not recognizing these
limitations in the analysis, incorrect inferences could be made. Finally, when considered
intuitively, jobs are inputs into the production process, not an output of production. A more
desirable economic activity metric would measure the output of the economy.

Therefore, a need for a measurement unit based on the value of the product or service
being produced would be preferred. Output, which is the value of the production of all industries
in an economy, is an alternative economic metric®. The drawback to this measure is that it
inflates the size of an economy since it does not subtract intermediate product sales among firms
in its measurement, which leads to double counting (Shaffer, Deller, and Marcouiller, 2004).
Double counting occurs when the value of an input is not subtracted from the value of a firm’s
output thereby overestimating the size of the economy. For example, assume a county’s
agricultural sector grows only corn and hogs and the total output value of each commodity is $1
million resulting in a total county agricultural output value of $2 million. The total value of the
hogs is a function of the value of the inputs that are applied to grow the hogs. Assuming the hog
producer purchases 100% of the corn produced by the corn farmers in the county, then the $2

million agricultural output value for the county overestimates (double counts) the actual

2 Qutput in agricultural datasets is approximately equal to gross farm value (LSU AgCenter Annual Summary 2009)
or Gross Farm Income (National Agricultural Statistics Service) with a few exceptions.
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economic contribution of agriculture to the county by the value of the corn purchases by the hog
producer.

The earnings metric does not suffer from double counting. It is defined as the labor and
property earnings from current production. It includes wage and salary disbursements,
supplements to wages and salaries, and proprietors’ income (BEA Local Area Personal Income,
2009). The problem with this metric is that it does not include taxes on production and imports
less subsidies and the components of gross operating surplus apart from proprietor’s income.
Taxes on production and imports net of subsidies represents the net transfer of the earned value
of goods and services produced in a regional economy that are paid (transferred) to various
institutions of the economy. For most industries, taxes paid to the government are greater than
the subsidies received, so not counting this value would underestimate a regional economy’s
overall activity. However, for an industry like agriculture that receives more subsidies than it
typically pays in taxes, failing to make this adjustment would overestimate the region’s
economic activity by including unearned income. Since corporate forms of governance are a
dominant business structure in most regions of the country, not including their operating surplus
would further underestimate the region’s economic contribution.

Gross Domestic Product (GDP) is considered a comprehensive measure of economic
activity. In the U.S., the Bureau of Economic Analysis uses three methods to measure GDP: the
expenditure approach, the value-added approach, and the gross domestic income approach
(Landefeld, Seskin, and Fraumeni, 2008). The estimates generated by these methods are
conceptually equal, but their estimates may vary slightly because of the different data sources
and methods used in their estimation. Detailed definitions of each GDP method are presented in

the next section.



Definitions of GDP

The expenditure approach generates final sales of domestic product to producers, and it is

calculated by using the formula provided in Equation (1.1).

(1.1) GDP=C+I+G+X-M;

where C = consumption, | = gross investment, G = government spending, X = exports, and M =
imports (Landefeld, Seskin, and Fraumeni, 2008). This is one of the most common definitions
presented in introductory macroeconomics textbooks (Cramer, Jensen, and Southgate, 2001;
Mankiw, 2009).

Alternatively, the value-added approach estimates GDP for each industry by subtracting
intermediate inputs from gross output (gross sales less changes in inventories) as described by
Equation (1.2).

(1.2) GDP = Gross Output — Intermediate Inputs

where Gross Output is defined as “the market value of an industry’s production, including
commodity taxes and an adjustment for inventories,” and Intermediate Inputs are the value of
the “goods or services that are used in the production process to produce other goods or services
rather than for final consumption” (GDP by State, 2006). This approach focuses on the
conceptualization that GDP measures only “new” value created in an economy and avoids the
pitfalls of economic metrics such as output.

Finally, the income approach estimates GDP in terms of total domestic incomes earned.
This method sums wages and salaries, supplements to wages and salaries, taxes on production
and imports (less subsidies), and gross operating surplus (GDP by State, 2006). The formula is

presented in Equation (1.3).



(1.3) GDP = Wages and Salaries + Supplements to wages and salaries + Taxes on production
and imports — Subsidies + Gross operating Surplus

In Equation (1.3), Wages and salaries represents the wage and salary disbursements
before deductions from the BEA state personal income (SPI1) accounts, which have been adjusted
to follow an accrual basis. Supplements to wages and salaries are made up of employer
contributions to social insurance funds and other labor income. Taxes on production and imports
is composed of federal excise taxes and customs duties, state and local sales taxes, property taxes
(including residential real estate taxes), motor vehicle licenses, severance taxes, and special
assessments. Gross operating surplus consists of consumption of fixed capital, proprietor’s
income, corporate profits, nontax payments, and business current transfer payments (net) (GDP
by State, 2006). Due to data availability, this is the method used by the Bureau of Economic
Analysis for calculating annual estimates of state-level GDP since 1963. Typically, the
expenditure and value-added approaches are only used to calculate GDP at the national level.

In recent decades, GDP has gained widespread use as an economic metric due to its
ability to provide comprehensive snapshots of economies at high levels of aggregation, i.e. at the
national level. It has been typically utilized in macroeconomic growth models such as the
Neoclassical Growth Theory (Mankiw, Roemer, and Weil, 1992). As researchers tested these
theories on large economic regions (nations), they desired to apply this knowledge to smaller,
more localized areas to see if these theories held. Having sub-state GDP estimates would allow
for testing of such neoclassical growth concepts as convergence rather than making assertions
based on the analysis of larger geographic units.

In summary, GDP is a more comprehensive economic activity metric than the other

metrics historically applied to measure the size and scope of the economic activity in a region.



Moreover, the estimates of GDP represent the value-added activity that has occurred in a region,
as opposed to a summation of all activities. The value-added definition provides the opportunity
of applying the GDP metric to measuring the creation of new value in a regional economy.

Since the income and value-added definitions of GDP are conceptually equal, and the
income approach is typically applied for sub-national estimates of GDP, this research develops a
strategy for measuring value-added contribution at the county level (or “parish” level to be
consistent with the terminology used in Louisiana) based on the income approach. This is the
focus of the next section.
Methodology

Currently, the BEA releases GDP estimates for the national and state level, and in more
recent years, the agency has released these estimates at the metropolitan level. The metropolitan
level statistics are calculated using a ratio of GDP to earnings. Earnings works well for this
process because all components of earnings exist within GDP, with the exception that earnings
uses a cash-flow basis for wages and salaries (when the money changed hands) and GDP uses an
accrual basis for wages and salaries (when the money was accounted or expensed to the
individuals). Therefore, earnings and GDP can be assumed to move together proportionally. Yet,
this method of using earnings to estimate GDP cannot provide a complete set of estimates due to
earnings data disclosure restrictions (when data are withheld because publishing them would
disclose confidential earnings information). This is where our research seeks to contribute. The
original concept for parish level GDP estimates was derived from the work of Baumgardner
(2008) and the basis for our methodology was the metropolitan GDP estimation approach by

BEA.



Three methods are used to arrive at estimates for parish level gross domestic product
(GDP). The first method uses a ratio of state GDP to state earnings by sector, multiplied by the
sector earnings at the parish level. Since, as previously stated, earnings data are a component of
GDP data, the two measures of industry size would tend to fluctuate together. The first method,
however, cannot be used comprehensively due to the earnings disclosure limitations for many
sectors at the parish level and for a few sectors at the state level. The formula in Equation (1.4) is

GDP

i,st,y

(1.4) GDP

oy = x Earnings,

Earnings, ., , hPY

where p = parish; i = industry; st = state; and y = year.

The second method, the state productivity method, uses a ratio of state GDP to state
employment by sector, multiplied by parish employment for each sector. This method provides
estimates for every industry, but it assumes that worker productivity for each industry at the
parish level exactly matches average productivity for that industry at the state level. The formula
is presented in Equation (1.5):

GDP

i,st,y

(1.5) GDP
Employment

iy

x Employment; ,
i,st,y

where the variables retain their specification from Equation 1.4.

The third method is based on the concept that contiguous parishes (those parishes that are
adjacent) will have similar earnings profiles. For each parish industry, the disclosed earnings of
all of the contiguous parishes are summed, and then the corresponding industry employment is
likewise summed. The earnings total is then divided by the employment total to find the regional

industry earnings to employment ratio that can then be applied to each parish.
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Finally, each of the regional industry earnings ratios is multiplied by the parish’s industry
employment to get an estimate of earnings for each sector in the parish. These earnings estimates

can be used when parish level earnings are not disclosed by BEA. The formulas are:

Z Earnings, , ,

(1.6) Estimated _ Earnings; , = n°=1 x Employment;
> Employment,
c=1
(1.7)
GDPl st,y - .
GDP —— x Estimated _ Earnings; , ,

i.p.y Earnings, ; ,

where ¢ = contiguous parishes for parish p, and all other variables retain their prior specification.
How and when each method was used is discussed in Chapter 2.

To estimate each of these equations, several data sources are used. All earnings data will
be obtained from the Regional section of the Bureau of Economic Analysis website (BEA Local
Area Personal Income, 2008). State-level GDP data will also be obtained from the regional
section of the BEA website (BEA Gross Domestic Product by State, 2008). Employment data for
non-farm industries will come from the fully disclosed County Business Patterns (CBP) dataset
created by Isserman and Westervelt (2006). Farm employment will come from BEA (BEA State
Area Personal Income, 2008). All data and results are for the counties (parishes) of the state of
Louisiana for the years 2001 — 2007.

Approach to Accomplishing Objective 2

Specifically, Objective 2 will be achieved by using financial data from parish government
statements of activities (public sector income statement) and statements of net assets (public
sector balance sheet) to generate financial ratios. These ratios will then be regressed against

selected economic and demographic indicators (including the parish GDP estimated in Chapter
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2) to determine relationships between current economic activity and local government financial
health.
Problem Statement

In recent years, Louisiana has been hit by several severe hurricanes, particularly
hurricanes Katrina, Rita, Ike, and Gustav. These storms destroyed large portions of the Louisiana
coastline and presented challenges for parish governments in financing and managing cleanup
efforts. As such, stakeholders (elected officials, concerned citizens, business leaders, etc.) inside
and outside parish governments have realized the tremendous costs that accompany these events
(Anderson, 2008; Colvin, 2008; Lundin, 2008).

Parish governmental leaders continue to develop an understanding of the issues related to
preparing for and responding to natural disasters. For example, contracts have been made with
entities, whether private or otherwise, for most post-disaster concerns, such as debris removal,
search and rescue, medical aid, food and water relief, etc. Less attention, or rather less research,
however, has gone toward the financial costs that these relief efforts carry and the strain that
these costs place on local government.

Historically, local governments have been reimbursed for all or nearly all of the disaster
relief costs by higher levels of government. For Hurricanes Katrina and Rita, the federal
government reimbursed Louisiana parishes 100% of the disaster and recovery costs; for more
recent hurricanes, however, this has changed. After Hurricane Gustav, the federal government
initially informed parishes that reimbursement for expenses would be capped at 75%; however, it
was eventually raised to 90% due to the chief administrative officer of the mayor of Baton
Rouge, LA traveling to Washington D.C. to lobby federal officials to increase the federal match

(Harper and Dyer, 2008). Yet, this reimbursement has not been immediate, and therefore, local
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governments have been required to carry these costs until the time that reimbursement became
available. The combination of these two factors has forced parish governments to consider
increasing cash reserves or have other forms of liquid resources, which can be drawn upon to
finance the recovery efforts in the short term. The occurrence of four storms of such large
magnitude over a three-year period has raised concerns over future possible storms and led
decision makers to see a need for increased planning. Little research, however, has been done to
determine the magnitude of these short-term financial burdens or the size of the liquid reserves
that parish governments need to maintain. This provides the motive for the present research.
Methods and Data

Parish financial condition will be measured using financial ratios, which have been
shown to be useful in evaluating entities in the public sector (Wang, Dennis, and Tu, 2007;
Cohen, 2008). These ratios can provide a balanced representation of a parish government’s
overall financial situation. Four common types of ratios applied to financial health analysis are
profitability, liquidity, capital structure, and performance ratios.

Profitability ratios measure an organization’s ability to efficiently utilize resources to
generate profits. Achieving a profit is not generally a top priority for governments. However, a
government should be operating at a surplus if it is going to be able to complete long-term
projects without using large amounts of debt. Therefore, the ratios can be considered indicators
of'a government’s operating efficiency and capacity for effective growth management. A
government does not necessarily have to generate a large amount of profit to be viewed as
efficient, a small amount in excess of costs will do. But, if a government is operating at a

substantial loss over an extended period of time, it could be viewed as financially unsound, and it
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should have difficulty in obtaining credit, leading to further problems (Wang, Dennis, and Tu,
2007; Cohen, 2008).

Liquidity ratios indicate an organization’s ability to meet its short-term financial
obligations with the financial resources that the organization keeps on hand. They can also be
used to determine if the organization is not using its cash on hand efficiently. For example, if the
liquid assets that the organization is maintaining could be used elsewhere to generate greater
returns, the organization should reallocate these funds to these activities. An example of a
liquidity ratio is the current ratio, which is defined as current assets divided by current liabilities.
While a value around 2.0 is appropriate, an insufficiently low current ratio (less than 1.0) could
foreshadow a financial crisis in the short term; and an excessively high ratio could indicate
mismanagement in asset investing (Finkler, 2010).

Capital structure (or leverage) ratios point toward how much an organization uses debt to
finance its activities. These ratios deal with the organization’s ability to meet long-term
obligations. Using debt financing can be an efficient and cost effective way of paying for large
projects, but the organization must be careful not to take on too much risk. The debt to equity
ratio (or debt to net assets ratio in public finance) is an example of this type of ratio. This ratio
measures the extent to which an organization obtains new assets using debt financing. Generally,
this ratio should not exceed 1.0 for an organization to be considered healthy (Finkler, 2010).

Performance ratios relate revenues and expenses. One example of this type of ratio is the
assets turnover ratio, defined as total revenues divided by total assets, which measures how
efficiently an organization is using its assets. A high ratio is favorable and indicates that

organization’s existing assets are generating large revenues (Finkler, 2010; Cohen, 2008).
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Another example is the operating ratio, which is defined as total revenues divided by total
expenses. A ratio of 1.0 or higher indicates budget solvency (Wang, Dennis, and Tu, 2007).

Regional economic conditions can be expected to influence the region’s financial health,
and as a result, these ratios. The local government’s tax revenues are a function of the spending
occurring in the area. If the economy is prosperous, the government should have more funds to
use. If, however, there is an economic downturn, not only will there be fewer funds available for
economic enhancing activities, there will also likely be an increased demand for public services
(Johnson, Otto, and Deller, 2006). Consequently, it is expected that the net effect between the
demand for public services (expenditures) and the financing arm for that demand (public
revenue) will have an impact on the balance sheets of parish governments over time. If revenues
exceed expenditures over time, then assets and net assets are likely to improve. However, given
that parish governments are required to maintain balanced budgets, shortfalls in revenues can
lead to the deterioration of a parish’s balance sheet as fund reserves are drawn down to meet
expenditure demands.

It is assumed that a parish’s financial health will be a function of certain regional
socioeconomic characteristics and exogenous macroeconomic shocks, as described in the
following conceptual equation:

(1.8) Financial Health = f(Regional Socioeconomic Characteristics, Exogenous
Macroeconomic Shocks)

This conceptual relationship was tested using linear regression methods, where each ratio was
regressed against selected economic and demographic factors including local GDP, population,
assessed valuation data (a proxy for property value/wealth), and damage estimates from recent

cleanup and emergency operations of tropical natural disasters.
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The first year for full compliance for Louisiana parishes with the new accounting
standards set forth by the Governmental Accounting Standards Board (GASB) was 2004 (Mead,
2001). Therefore, the full data set of parish financial statements (and thereby the financial ratios)
exists for the period 2004-2007, with additional data coming from larger parishes that complied
in earlier years. These data will be used to construct the dependent variables in the model. To be
consistent with Cohen (2008) in using GDP as a regressor, a data set generated by Barreca and
Fannin (2009) is utilized, which provides estimates of GDP for all Louisiana parishes.
Population data are gathered from the U.S. Census Bureau website (U.S. Census Bureau, 2009).
The assessed valuation data comes from the biannual report of the Louisiana Tax Commission
(Louisiana Tax Commission, 2009). Lastly, damage estimates come from a data set created by
the Louisiana Office of Homeland Security and Emergency Preparedness (Louisiana Public

Assistance, 2009).
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CHAPTER 2: ESTIMAING COUNTY LEVEL GDP
Introduction

Regional economists are often asked to provide data and analysis for regions smaller than
a state. To accomplish this task, they acquire data from many sources, with varying levels of
accuracy and disclosure (disclosure issues occur when data are withheld because providing them
for a given firm in a given sector in a given region would disclose confidential information). The
U.S. Bureau of Economic Analysis (BEA) publishes county level earnings data (BEA Local
Area Personal Income, 2008). The BEA, however, does not provide estimates for county level
Gross Domestic Product (value-added) data. Given the pressure from many rural development
officials for increased “value-added agriculture,” there is a need to better identify the value-
added contributions of specific county industries. The objective of this research is to augment
previously applied methods with additional new methods so that Gross Domestic Product (GDP)
can be estimated at the county level®. By estimating county-level GDP, we further analyze the
economic condition of county economies, particularly rural county economies that often are left
out of economic analyses.

The key findings of this research are that when earnings data are not fully disclosed, the
approach of estimating county-level GDP using a ratio of state GDP to state employment by
sector proved more accurate than the approach of using an earnings per employment ratio of
contiguous counties. Other findings were that there was a shift in Louisiana parish GDP and
employment growth rates. Between the periods 2001-2004 and 2004-2007, there was a shift
among the parishes from having employment growth above, and GDP growth below, the
corresponding state averages to having GDP growth above and employment growth below the

corresponding state averages. This result suggests that a larger proportion of economic benefits

¥ In the state of Louisiana, the term for a county is “parish.”

17



may be going to owners of capital rather than to laborers. Lastly, this research found that the
Chemical, Petroleum and Coal Products Manufacturing sector and the Mining sector proved to
have both the highest GDP growth by county industry for the period 2001-2007 and the highest
percent of total county GDP for the year 2007.

The rest of this chapter will proceed as follows. The first part of the literature section
contains a discussion of the types of economic activity metrics that have been used in public
finance research. Then, definitions of GDP are explained, followed by a rationalization for the
use of GDP in measuring value-added. In the methodology section, three methods of imputing
county-level GDP are discussed, followed by a section on which GDP method works best when
all data are not disclosed. Here the main findings are presented on how to best estimate county-
level GDP. Next, performance metrics are calculated based on these GDP estimates. The last
section summarizes the needs of, methods for, and results from doing this research, including the
limitations of this study.

Literature Review

Economic Activity Metrics

Economists and regional planners use several methods for measuring the economic
activity of an area. Some more commonly used metrics are employment, output, earnings, and
value-added (Andrews, 1954; Shaffer, Deller, and Marcouiller, 2004). Each activity metric has
its advantages and disadvantages; however, certain metrics provide a more comprehensive and
informative snapshot than others. A detailed discussion of these measures follows.

Employment is a very clear and easily understood unit of measurement. Collection of
employment data is relatively simple, and the data series over time are generally consistent and

accurate (Shaffer, Deller, and Marcouiller, 2004). For example, the Census Bureau estimates
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employment annually for every county by industry (subject to disclosure rules). Companies such
as Wholedata have supplemented such federal datasets with methodologies that estimate
employment that could not be disclosed by the government (Isserman and Westervelt 2006). Yet,
employment as an economic metric is limited in its usefulness, as it does not take worker
productivity or worker salaries into account (Andrews 1954; Shaffer, Deller, and Marcouiller,
2004). The economic effect of an increase of fifty jobs paying $30,000 is fundamentally different
from the same number increase in jobs paying $120,000. Additionally, seasonal and part-time
employment is typically counted together in federal agency reports; by not recognizing these
limitations in the analysis, incorrect inferences could be made. Finally, when considered
intuitively, jobs are inputs into the production process, not an output of production. A more
desirable economic activity metric would measure the output of the economy.

Therefore, a need for a measurement unit based on the value of the product or service
being produced would be preferred. Output, which is the value of the production of all industries
in an economy, is an alternative economic metric*. The drawback to this measure is that it
inflates the size of an economy since it does not subtract intermediate product sales among firms
in its measurement, which leads to double counting (Shaffer, Deller, and Marcouiller, 2004).
Double counting occurs when the value of an input is not subtracted from the value of a firm’s
output thereby overestimating the size of the economy. For example, assume a county’s
agricultural sector grows only corn and hogs and the total output value of each commaodity is $1
million resulting in a total county agricultural output value of $2 million. The total value of the
hogs is a function of the value of the inputs that are applied to grow the hogs. Assuming the hog

producer purchases 100% of the corn produced by the corn farmers in the county, then the $2

* Output in agricultural datasets is approximately equal to gross farm value (LSU AgCenter Annual Summary 2009)
or Gross Farm Income (National Agricultural Statistics Service) with a few exceptions.
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million agricultural output value for the county overestimates (double counts) the actual
economic contribution of agriculture to the county by the value of the corn purchases by the hog
producer.

The earnings metric does not suffer from double counting. It is defined as the labor and
property earnings from current production. It includes wage and salary disbursements,
supplements to wages and salaries, and proprietors’ income (BEA Local Area Personal Income,
2009). The problem with this metric is that it does not include taxes on production and imports
less subsidies and the components of gross operating surplus apart from proprietor’s income.
Taxes on production and imports net of subsidies represents the net transfer of the earned value
of goods and services produced in a regional economy that are paid (transferred) to various
institutions of the economy. For most industries, taxes paid to the government are greater than
the subsidies received, so not counting this value would underestimate a regional economy’s
overall activity. However, for an industry like agriculture that receives more subsidies than it
typically pays in taxes, failing to make this adjustment would overestimate the region’s
economic activity by including unearned income. Since corporate forms of governance are a
dominant business structure in most regions of the country, not including their operating surplus
would further underestimate the region’s economic contribution.

Gross Domestic Product (GDP) is considered a comprehensive measure of economic
activity. In the U.S., the Bureau of Economic Analysis uses three methods to measure GDP: the
expenditure approach, the value-added approach, and the gross domestic income approach
(Landefeld, Seskin, and Fraumeni, 2008). The estimates generated by these methods are

conceptually equal, but their estimates may vary slightly because of the different data sources
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and methods used in their estimation. Detailed definitions of each GDP method are presented in
the next section.

Definitions of GDP

The expenditure approach generates final sales of domestic product to producers, and it is

calculated by using the formula provided in Equation (2.1)

(2.1) GDP=C+I+G+X-M

where C = consumption, | = gross investment, G = government spending, X = exports, and M =
imports (Landefeld, Seskin, and Fraumeni, 2008). This is one of the most common definitions
presented in introductory macroeconomics textbooks (Cramer, Jensen, and Southgate, 2001;
Mankiw, 2009).

Alternatively, the value-added approach estimates GDP for each industry by subtracting
intermediate inputs from gross output (gross sales less changes in inventories) as described by
Equation (2.2).

(2.2) GDP = Gross Output — Intermediate Inputs

where Gross output is defined as “the market value of an industry’s production, including
commodity taxes and an adjustment for inventories,” and intermediate inputs are the value of
the “goods or services that are used in the production process to produce other goods or services
rather than for final consumption” (GDP by State, 2006). This approach focuses on the
conceptualization that GDP measures only “new” value created in an economy and avoids the
pitfalls of economic metrics such as output.

Finally, the income approach estimates GDP in terms of total domestic incomes earned.

This method sums wages and salaries, supplements to wages and salaries, taxes on production
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and imports (less subsidies), and gross operating surplus (GDP by State, 2006). The formula is
presented in Equation (2.3).

(2.3) GDP = Wages and Salaries + Supplements to wages and salaries + Taxes on production
and imports — Subsidies + Gross operating Surplus

In Equation (2.3), Wages and salaries represents the wage and salary disbursements
before deductions from the BEA state personal income (SP1) accounts, which have been adjusted
to follow an accrual basis. Supplements to wages and salaries are made up of employer
contributions to social insurance funds and other labor income. Taxes on production and imports
is composed of federal excise taxes and customs duties, state and local sales taxes, property taxes
(including residential real estate taxes), motor vehicle licenses, severance taxes, and special
assessments. Gross operating surplus consists of consumption of fixed capital, proprietor’s
income, corporate profits, nontax payments, and business current transfer payments (net) (GDP
by State, 2006). Due to data availability, this is the method used by the Bureau of Economic
Analysis for calculating annual estimates of state-level GDP since 1963. Typically, the
expenditure and value-added approaches are only used to calculate GDP at the national level.

In recent decades, GDP has gained widespread use as an economic metric due to its
ability to provide comprehensive snapshots of economies at high levels of aggregation, i.e. at the
national level. It has been typically utilized in macroeconomic growth models such as the
Neoclassical Growth Theory (Mankiw, Roemer, and Weil, 1992). As researchers tested these
theories on large economic regions (nations), they desired to apply this knowledge to smaller,
more localized areas to see if these theories held. Having sub-state GDP estimates would allow
for testing of such neoclassical growth concepts as convergence rather than making assertions

based on the analysis of larger geographic units.
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Applications of Value-Added Definitions

One method of measuring and understanding a region’s economic activity that has
already gained widespread use is concept of value-added. Value-added can be defined both
technically and intuitively. Shafer, Deller, and Marcouiller (2004) define value-added as the final
sales less the cost of materials purchased, a simplified version of the value-added definition of
GDP. Value-added can be intuitively described as the value that a firm or entity adds to its inputs
through processing. For instance, in the case of wood product manufacturing, one firm takes
timber and produces lumber products, thereby adding value to the wood. Another firm takes the
lumber and produces furniture, adding additional value to the raw product. Even primary
industries such as agriculture and mining create value-added products. Farmers add value by
transforming inputs such as seed, fertilizer, soil, and irrigation into a bushel of corn. Qil drillers
use drilling tools and pipe to extract crude trapped beneath the ocean floor that would have very
little value were it still remaining there.

A greater understanding of value-added has led to new agribusiness strategies for farmers
and firms. In the post World War 1l industrialization period of agriculture, farmers typically
followed strategies based on the concept of cost minimization. This strategy was used because
farm produce and agricultural commodities had traditionally been viewed as homogeneous
products. Homogeneous products are those products which are so similar that there can be no
favoring or discriminating against any one firm’s product in the market (Cramer, Jensen, and
Southgate, 2001). This type of product prevents firms from raising or lowering the price due to
the demand and supply for the product being completely met at the going market price. Raising

one’s price would wipe out sales, and lowering the price would needlessly reduce revenue due to
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a perfectly elastic supply curve facing the individual farmer. Therefore, without the ability to
change output prices, firms needed to rely on controlling costs to generate greater profits.

Firms face two types of costs in business, variable costs and fixed costs. Variable costs
change as the amount of output changes (more output = more total cost), but fixed costs occur
without respect to the level of output (Cramer, Jensen, and Southgate, 2001). Variable costs can
be reduced or offset through better technology, which would allow for greater output per level of
input. Fixed costs can be addressed through measures such as increasing the firm’s size (i.e.
increased farm acreage), which would spread those fixed costs over even greater output. For a
long time, one of the only ways that a farmer could maintain profitability with a homogeneous
farm commodity was to increase farm size. This led to a situation where small farmers were
increasingly unable to operate profitably.

Small farming operations, however, are looking to make a comeback because of recent
social trends to buy locally grown produce and to shop at farmers’ markets. People now place a
higher value on produce coming from the local area and are therefore willing to pay a premium
to obtain these goods (Loureiro and Hine, 2002). Locally grown farm products represent one
attribute of differentiation of the agricultural commodity. Additional differentiation may include
attributes such as organically grown and hormone free. A growing number of studies have shown
consumers’ willingness to pay additional premiums for these attributes (Darby et al 2008; Lusk,
Fields, and Prevatt 2008). Although the farm product itself may not have physically changed, the
perception of the produce as not coming from some unknown place, but from one’s own area,
transforms the produce from a homogeneous product into a heterogeneous product. Now,

through selling directly to the consumers, the farmer is able to have more control over the prices
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that are charged. What were once indistinguishable products have now increased in value
through differentiation®. Using value-added strategies, small farmers have found a niche market.

In summary, GDP is a more comprehensive economic activity metric than the other
metrics historically applied to measure the size and scope of the economic activity in a region.
Moreover, the estimates of GDP represent the value-added activity that has occurred in a region,
as opposed to a summation of all activities. The value-added definition provides the opportunity
of applying the GDP metric to measuring the creation of new value in a regional economy.

Since the income and value-added definitions of GDP are conceptually equal, and the
income approach is typically applied for sub-national estimates of GDP, this research develops a
strategy for measuring value-added contribution at the county level (or “parish” level to be
consistent with the terminology used in Louisiana) based on the income approach. This is the
focus of the next section.
Methodology

Currently, BEA releases GDP estimates for the national and state level, and in more
recent years, the agency has released these estimates at the metropolitan level. The metropolitan
level statistics are calculated using a ratio of GDP to earnings. Earnings works well for this
process because all components of earnings exist within GDP, with the exception that earnings
uses a cash-flow basis for wages and salaries (when the money changed hands) and GDP uses an
accrual basis for wages and salaries (when the money was accounted or expensed to the
individuals). Therefore, earnings and GDP can be assumed to move together proportionally. Yet,

this method of using earnings to estimate GDP cannot provide a complete set of estimates due to

® The differentiated product model has a conceptual basis in the Dixit-Stiglitz model of monopolistic competition.
This conceptual framework is one of the fundamental micro level assumptions in two regional/macro economic
models, Romer’s endogenous growth model (Romer 1990), and Krugman’s New Economic Geography Models
(Fujita, Krugman, and Venables, 1998).
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earnings data disclosure restrictions (when data are withheld because publishing them would
disclose confidential earnings information). This is where our research seeks to contribute. The
original concept for parish level GDP estimates was derived from the work of Baumgardner
(2008), and the basis for our methodology was the metropolitan GDP estimation approach by
BEA.

This research uses earnings and employment data to generate estimates of GDP by parish.
Therefore, it is important to know how closely the earnings and employment data correlate with
the GDP data. In order to decide which metric would be preferred, we evaluate their relative
correlations using our state-level data sets. The correlation between earnings and GDP for the
disclosed portions of the sixty-one GDP sectors for Louisiana overall is 0.7087. In other words,
the two metrics move together about 71% of the time. However, the correlation between GDP
and employment is 0.3877. It is no surprise that earnings, instead of employment, so closely
correlates with GDP since earnings includes both compensation of employees, which is
approximately 57% of national GDP, and non-corporate gross operating surplus. For
employment, the correlation is smaller (only 39%), but the recent availability of detailed and
fully disclosed parish-level employment statistics makes this metric very valuable, particularly
when the earnings data are undisclosed.

Three methods are used to arrive at estimates for parish level gross domestic product
(GDP). The first method uses a ratio of state GDP to state earnings by sector, multiplied by the
sector earnings at the parish level. Since, as previously stated, earnings data are a component of
GDP data, the two measures of industry size would tend to fluctuate together. The first method,
however, cannot be used comprehensively due to the earnings disclosure limitations for many

sectors at the parish level and for a few sectors at the state level. The formula in Equation (2.4) is
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(2.4) GDP

oy = x Earnings,

Earnings, ., , hey

where p = parish; i = industry; st = state; and y = year.

The second method, the state productivity method, uses a ratio of state GDP to state
employment by sector, multiplied by parish employment for each sector. This method provides
estimates for every industry, but it assumes that worker productivity for each industry at the
parish level exactly matches average productivity for that industry at the state level. The formula
IS presented in Equation (2.5):

GDP,

i,st,y

(25) GDP

oy = X Employmenti,p'y

Employment, , ,

where all variables retain their specification from Equation 2.4.

The third method is based on the concept that contiguous parishes (those parishes that are
adjacent) will have similar earnings profiles. For each parish industry, the disclosed earnings of
all of the contiguous parishes are summed, and then the corresponding industry employment is
likewise summed. The earnings total is then divided by the employment total to find the regional
industry earnings to employment ratio that can then be applied to each parish.

Finally, each of the regional industry earnings ratios is multiplied by the parish’s industry
employment to get an estimate of earnings for each sector in the parish. These earnings estimates

can be used when parish level earnings are not disclosed by BEA. The formulas are:

> Earnings; .,
(2.6) Estimated _Earnings, , , = —= x Employment,
> Employment,

c=1
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where ¢ = contiguous parishes for parish p, and all other variables retain their prior specification.

To estimate each of these equations, several data sources were used. All earnings data
were obtained from the regional section of the Bureau of Economic Analysis website (BEA
Local Area Personal Income, 2008). State-level GDP data were also obtained from the regional
section of the BEA website (BEA Gross Domestic Product by State, 2008). Employment data for
non-farm industries came from the fully disclosed County Business Patterns (CBP) dataset
created by Isserman and Westervelt (2006). Farm employment came from BEA (BEA State Area
Personal Income, 2008). All data and results are for the counties (parishes) of the state of
Louisiana for the years 2001 — 2007.
Identifying the Optimal Method

GDP was estimated for each industry in each Louisiana parish based on the following
steps. In the first step, using Equation (2.4), GDP was estimated for each parish industry where
the industry level earnings data were available. We used the 61 industries from which GDP is
provided for each state from the regional section of BEA (BEA Gross Domestic Product by
State, 2008). This method was chosen because of the aforementioned high correlation between
earnings and GDP at the state level. This method provided data for 48.83% of parish industries.
The second step involved estimating GDP for the remaining 51.17% of parish industries by
choosing between either the GDP productivity approach from Equation (2.5) or the Regional

Contiguous Earnings approach from Equations (2.6) and (2.7).
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In order to determine which approach provided the best estimate of the true unknown
parish GDP by sector, elements of the two estimation techniques were compared to the true
parish industry earnings estimates for industries that were disclosed (approximately 49% of all
parish industry earnings estimates). The first element was a ratio of state earnings to state
employment multiplied by parish employment. The alternative element was the parish earnings
estimate from the contiguous earnings approach.

The two estimation methods were evaluated for all seven years of data using pooled
estimates and using Theil’s coefficient of inequality. A pooled estimate represents the percentage
difference between the summed estimated values and the summed observed values. Theil’s
coefficient is a frequently cited technique for comparing statistical estimates to corresponding

observed values (Bliemel 1973). It is displayed below.

1
2

SYR (A -P)?
(2.8) U= [“Z‘*K(l il

1 1
e A+ m, )P

where the parameter A represents the actual observations and the parameter P represents the
predicted values. The results of the formula range from 0, which denotes a perfect forecast, to 1,
which denotes maximum inequality, such as in a negative relationship.

Across all parishes, industries, and years, the Theil coefficient for the state productivity
method was 0.15, and for the contiguous method, it was 0.64, as shown in Table 2.1. The total
pooled estimate was -0.62% for the state productivity method and 14.85% for the contiguous
method. Thus, as a whole, the state productivity method underestimated actual disclosed
earnings by parish by approximately one percent, and the contiguous method overestimated the

same disclosed earnings by around fifteen percent.
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Table 2.1. Comparison Across All Parishes, Industries, and Years

Theil Pooled Estimate
State Productivity Method 0.15 -0.62%
Contiguous Method 0.64 14.85%

However, the large differences in the magnitudes of the values can be attributed to the
structure of the methods more than the accuracy of the predictions. The contiguous method in the
aggregate may reduce forecasting performance for a couple of reasons. First, limitations in the
number of disclosed earnings estimates for contiguous parishes may generate a contiguous
earnings profile that is not an accurate estimate of the true earnings profile. Second, an urban
contiguous parish may have a highly dissimilar productivity profile to neighboring rural parishes
with establishments in the same industry reducing the forecasting performance of the contiguous
method.

Table 2.2 displays Theil coefficients for eight categories, which summarize the industries
defined by BEA. We aggregate sixty BEA earnings sectors into eight summary categories in the
table. At this level of detail, the state productivity method provided a more accurate estimate for
all categories except Wholesale and Retail Trade. Wholesalers and Retailers would be assumed
to have similar worker productivity among nearby parishes because the products being sold, the
individual being employed, and the markets being served would be very similar. For both
methods, the Theil coefficients indicate that estimates for the category of Wholesale and Retail
Trade come very close to the observed values. Continuing with the previous point, the industries
contained in this category would also have similar worker productivity across the state.

Table 2.3 presents pooled estimates for the same major categories as Table 2.2. Here, the
state productivity method provides a much closer estimate for all categories than does the
contiguous method. Again, the discrepancy between the magnitudes of the values is a result of

the structuring of the method.
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Table 2.2. Theil Coefficients by Major Category

Category

State Productivity Method

Contiguous Method

Agriculture, Forestry, Fishing, and

Related Activities 0.362 0.373
Mining 0.153 0.257
Utilities and Construction 0.172 0.209
Manufacturing 0.126 0.294
Wholesale and Retail Trade 0.064 0.063
Transportation and Warehousing 0.301 0.552
Information, Finance, Insurance, Real

Estate, Rental, and Leasing 0.272 0.357
Service Industries 0.141 0.732

Table 2.3. Pooled Estimates by Major Category

Category State Productivity Method Contiguous Method

Agriculture, Forestry, Fishing, and

Related Activities 0.29% 18.26%
Mining -0.43% -5.52%
Utilities and Construction 0.39% 10.26%
Manufacturing -0.49% 15.72%
Wholesale and Retail Trade -0.55% -1.67%
Transportation and Warehousing 1.54% 19.57%
Information, Finance, Insurance, Rea