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Abstract-The paper presents a simple, realistic, and cost-effective methodology for 
estimating net fiscal impacts that does not require input-output or structural model 
frameworks. The methodology is most appropriate for projects in rural areas where 
analytical methods are constrained by limited data. The method is illusttated in the context 
of additions to power capacity presented in a 1992 resource plan submitted by a power 
company in Nevada; however, the principles are not specific to the power company or to 
the state of Nevada. 

I. INTRODUCTION 

Public regulatory bodies are increasingly requiring public utilities to include 
analysis of regional economic impacts in the facilities planning process. Despite 
broad agreement that economic impacts of new power facilities can be important, 
considerable debate revolves around two related issues: first, what specific im
pacts should be measured and considered in the resource plan and second, what 

methodology should be used to quantify economic impacts. 
The impetus to require economic impact analysis in the case of public 

utilities stems from the fact that power plants are often sited in rural areas, where 
project-related growth may exert a significant impact on the local economy. Such 
economic development is viewed positively by some because project-related 
spending increases economic activity, tax revenues, and employment. At the same 
time, however, additional government spending will be needed to provide services 
for the increasing population. The economic impact assessment should therefore 
address the question of whether the new facility will generate sufficient tax 

revenues to offset government expenditure impacts. 
This issue is not unique to power plant siting; states and counties also 

evaluate this trade-off when considering the possibility of offering tax breaks and 
other subsidies to attract new commercial or indusnial facilities.1 

Net fiscal impact, equal to the difference between increased tax revenue and 
increased government expenditures, provides an estimate of the project's potential 
impact on local government budgets. This paper focuses on developing a 
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reasonable and cost-effective methodology for estimating net fiscal impact. The 

methodology outlined in this paper has been successfully applied to analyze the 
impacts of two types of projects in the state of Nevada. First, the method was used 

to estimate economic impacts of a number of proposed additions to power 
capacity in a 1992 resource plan presented by Sierra Pacific Power Company 
(Sierra Pacific Power Company 1992) before the Nevada Public Service Commis
sion Second, the method was used to estimate economic impacts of a proposed 
steel processing facility in a rural Nevada county being considered as a candidate 
for government tax and other subsidies.2 

The method does not involve new developments in regional analysis nor is it 
unique to power plants, the steel processing facility, or Nevada. It can easily be 
extended to analyze the economic impact of any new facility. The method is par
ticularly relevant for rural areas where detailed input-output models based on 
local data are often unavailable. 

Because net fiscal impact is to be estimated for projects in the preliminary 
planning phase, it is appropriate to use a relatively simple and inexpensive ap
proach to develop rough order-of-magnitude estimates. Input-output analysis is 
not appropriate for estimating the impact of increased employment and population 
on government expenditures for two reasons. First, with reference to rural loca
tions, input-output models tend to be based on statewide data, rather than on data 
specific to the rural county. Second and more general, fixed coefficient input-out
put models provide estimates of the average impact of employment on govern
ment revenue, whereas regression analysis provides estimates of marginal effects. 
For services with high fixed costs, the difference between average and marginal 
impacts can be substantial. If sufficient capacity exists to provide additional 
government services without new capital construction, the marginal impact is the 
appropriate measure of the power generation facility's impact on local govern

ment spending. If additional capital construction is required to provide the addi
tional government services, this must be evaluated separately. Assessment of the 
need for additional capital construction requires infonnation about the relation
ships between capacity and current utilization; historical data such as the data un
derlying input-output analysis is inadequate and inappropriate. 

This paper outlines a regression-based methodology that is (1) simpler and 
more cost effective than the elaborate input-output or structural model approaches 
frequently marketed by consulting finns, (2) rooted in data on local conditions, 
and (3) designed to yield estimates of marginal government expenditure impacts. 
The method, however, includes use of input-output multipliers to estimate project
related increases in employment since the difference between marginal and 
average impacts is not an important issue for employment impacts. 
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The remainder of the paper consists of four sections. Sections m and IV dis
cuss the approach to measuring tax and expenditure impacts, respectively. Sec
tion V illustrates the application of the methodology to a recent project considered 
in Nevada in the 1992 Sierra Pacific Power Company resource plan. This example 
is selected rather than the steel processing project since the utility report is in the 
public domain.3 A short concluding section ends the paper. 

ll. NETF1SCALIMPACT 

The net fiscal impact measure focuses on county, state, and school district 
general fund revenues and expenditures. Revenue impacts include both direct 
taxes and fees paid by the power company for the project under analysis and in
direct taxes paid by project-related employees. Government expenditure impacts 
are estimated by analyzing the historic relationship between employment and 
general fund expenditures. 

Ill. TAXIMPACTS 

Direct taxes and fees paid by the project may include: sales tax, use tax, 
property tax, business license fees and taxes, unemployment and worlcer's com
pensation, building pennits and special assessments, and the state portion of 
gasoline and diesel fuel taxes. Revenue from the first four taxes is allocated to 
state and county general fund and school district budgets; hence these taxes are 

used to estimate the project's net fiscal impact. In contrast, revenue from the 
remaining taxes is earmarlced for programs funded by specific taxes such as build
ing inspections funded by pennit fees. Increased revenue from these taxes and 
fees is not included in the net fiscal impact measure because it is theoretically 
matched by increased government ·expenditures to provide additional project-re
lated services. Data on direct tax impacts can be obtained from preliminary 
budget infonnation specific to the project, although these estimates may have 
wide confidence intervals in the preliminary planning phase. 

Indirect tax impacts include property and sales tax revenue increases at
tributed to project-related (direct and indirect) employment increases. These im
pacts can be approximated from income multipliers, measured relationships 
between income and taxes, household ownership data, and property tax infonna
tion. For capital-intensive projects such as power generation facilities, indirect tax 
impacts are small relative to the direct tax impacts. 
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Net fiscal impacts are estimated separately for the initial project construction 
and for 20 years of project operation. Care must be taken in interpreting the sig
nificance of the two types of impacts, however. While project construction often 
requires more employees than project operation, the construction employees may 
have less impact on the county budget than operations employees. Particularly on 
shorter projects, the families of the construction employees may be less likely to 
move into the county than families of the operations employees. Similarly, county 
capital construction projects are less likely in response to a temporary influx of 
people than for a more permanent population increase. Hence, the construction 
phase impact estimates should be viewed as upper bounds on the potential im
pacts, since the estimation methodology does not attempt to account for the ex
pectation that a smaller proportion of families will move to the area for short-term 
construction employment than for operations employment. 

IV. EXPENDITURE IMPACTS 

The expenditure impacts of a rural project are estimated in three steps: first, 
the historical relationship between employment impacts and government expendi
tures is estimated; second, the historical relationship is then used to estimate 
project impacts on county and state general fund expenditures; and third, impacts 
on school district expenditures are estimated. 

Estimating the relation between employment and government expenditures. 
Regression analysis is used to estimate the effect of changes in employment on 
government expenditures. This analysis focuses on the change in variable-cost ex
penditures expected to result from additional employment. Available data do not 
provide a sufficient foundation for estimating a structural model to fully specify 
the complex relationships between employment, population, and county general 
fund expenditures. Because simple models are employed, several specifications 
are considered. No solid criteria are available, however, to identify which of these 
models specifies the employment-expenditure relationship most accurately. Es
timates of the employment-government expenditure relationship are therefore 
compared from several alternative models to determine whether these relation
ships are sensitive to model specification. Taken together, the models identify a 
reasonable range of estimates for the impact of employment on government ex
penditures. 

All regression models included in this study have county or state general 
fund expenditures as the dependent variable. These variables are obtained from 
the annual reports flied by each county with the State of Nevada Department of 
Taxation. Since employment is the primary independent variable of interest, two 
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alternative approaches are used to measure employment based on data provided 
by the State of Nevada Employment Security Department The first variable is in
dustrial employment obtained from the Nevada Industrial Employment Summary. 
This data is based on unemployment compensation records and provides es
timates of the number of people employed in each county, without regard to each 

worker's county of residence. The second variable is based on information pub

lished in the Labor Force Summary, which reports the results of a monthly survey 

on labor force participation and unemployment The difference between the num

ber of people estimated to be in the labor force and the number estimated to be 

unemployed yields an estimate of the number of county residents who are 
employed. The first approach for estimating employment, based on place of work, 

is more relevant for impact analysis; however, the second approach, based on 
place of residence, was also utilized to evaluate whether the analysis is sensitive 

to the type of data used. 
Oearly, individual county characteristics may affect county general fund ex

penditures in addition to the impacts of population and employment or unemploy
ment. Unfornmately, the fact that county expenditure data is only available 

annually limits the number of observations that can be included in the regression 

analysis, without covering a time period that includes significant structural chan

ges. The limited sample size makes it unlikely that reliable government expendi
ture-employment relationships can be estimated individually for each county. At 

an early stage of the project, the government-expenditure employment relation
ship was estimated for individual counties; however, the results varied widely 
from county to county and would have provided an unreliable statistical base for 
assessing economic impacts from expanded employment. Instead, the relationship 

was estimated for two partitions of the time series of cross sections (observations 

from 1980 to 1991 for Nevada's 17 counties): 15 rural counties and 2 urban coun

ties (Qark. and Washoe). This partition is based on the obvious differences be

tween rural and urban regions within Nevada. 

Generalized Least Squares (GLS) estimation is used to accommodate the 
pooled cross-section/time series data. The following four models were estimated 

for each of the two data sets (rural counties and uiban counties): 

Dependent Variable 
Government expenditures 

Government expenditures 

Government expenditures 
Government expenditures 

Independent Variables 
Employment (Emp) 

Employment, unemployment rate 
(Emp-Unemp) 

Industrial employment (lndEmp) 
Industrial employment, unemploy

ment rate (lndEmp-Unemp) 
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The regression equations are estimated using the natural logarithms of each 
obsetvation; hence the estimated coefficients represent elasticities. The estimated 
impacts are summarized in Table 1. All regression coefficients are significant at 
the 5 percent level. The following points summarize the regression-analysis find
ings: 

1. 

2. 

3. 

4. 

Model 

Emp 

TABLE 1 
Regression Results 

Estimated Elasticity of County General Fund 
Expenditures with Respect to Employment 

in 17 Counties from 1980 to 1991 

Rwal Counties 
Employment 
R2 Elastici!,r 

.61 .73 .68 
(t=16.7) 

Emp-Unemp .62 .70 .82 
(t=15.5) 

lndEmp .69 .66 .71 
(t=19.7) 

IndEmp-Unemp .69 .65 .82 
~t=18.6} 

Urban Counties 
Employment 
R2 Elastici!,r 

.99 
(t=6.9) 

1.08 
(t=9.6) 

1.05 
(t=7.3) 

1.09 
~t=9.7) 

Number of observations for rural counties = 180. 
Number of observations for urban counties = 30. 

1. Estimated employment elasticity is not systematically sensitive to in
clusion of the unemployment rate in the equation. 

2. The estimates using industrial employment (place of worlc) to measure 
employment are not significantly different from the estimates using 
employment (place of residence); hence the choice between the two 
measures of employment is not critical. Industrial employment (place of 
worlc) is preferred since it corresponds conceptually to project employ
ment impacts. 

3. The estimated coefficients are higher for urban counties than for rural 
counties. The statistical significance of these differences was tested by 
estimating additional regression equations using all counties, both rural 
and urban. These regressions included the variables listed for models 1-
4 plus two additional variables: an urban/rural dummy variable and an 
interactive tenn equal to the product of the dummy variable and 
employment. Both the dummy variable and the interactive term were 
significant in all regressions with t-statistics greater than 2.5 in absolute 
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value. The urban-rural location distinction is important; therefore, rural 

and urban elasticities should be estimated separately. 
Smaller elasticities for rural areas are expected for the state of Nevada 

for two reasons. First, urban and rural employment patterns differ sig
nificantly. A larger portion of Nevada's urban worlt force is involved in 

tourist-related activities. Increased employment in tourist-related firms 
is accompanied by increased numbers of tourists, who place additional 
demands on government budgets. Second, many of Nevada's rural 
counties are sparsely populated. In areas with low population densities, 

distance increases the cost of providing some government services such 
as road maintenance, school transportation, or services that may require 
maintaining an office even though the population base is insufficient to 
fully utilize the capacity. This impact of distance on service costs may 

make government expenditures less sensitive to population changes in 
low-density rural areas than in urban areas. 

4. The high estimates (.73 for rural counties and 1.09 for urban counties) 
were used in the application presented in this paper to avoid underes

timating the expenditures triggered by employment impacts. In contrast, 

for a project being considered for tax subsidies, low estimates would be 

appropriate for generating conservative net fiscal impacts. 

Impact on county and state general fund expenditures. The elasticity es
timates represent the percentage change in government expenditures that are ex

pected to result from a I percent change in employment. This is the central 

relationship needed to estimate the impact of additional employment on govern

ment expenditures. Several additional steps are required to calculate estimates. 

First, the increase in employment must be converted into a percentage change. 

Since the increased employment is expected to persist over a multi-year planning 
horizon, this will require county employment projections. Second, after the elas
ticity estimate is combined with each annual percentage change in employment to 

yield annual percentage changes in government expenditure, these percentage 

changes must be converted into dollar values. Finally, the annual estimates must 

be adjusted for inflation, discounted, and summed to calculate the present value of 
expenditure impacts. 

To estimate the dollar value of government expenditure changes, it is neces

sary to first calculate the projected change in employment as a percent of 
projected county employment. Projected county employment is estimated by 

regressing employment against a time trend variable. This model yields reason
ably good fits (R2 measures above .95) and provides estimates of long-term 

employment growth rates for each county. These growth rates are used to project 
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1992 employment in each county, which is then used as the base for calculating 

the percentage change for the annual employment changes in both the construc
tion and operation phases. This approach yields relatively high values for percent
age changes in employment, since the base used to calculate the percentage 
change does not continue to grow over time. Projecting individual county employ
ment beyond 1992 may introduce errors into the analysis; however, more sophisti
cated employment projections could easily be incorporated. In general, rural 
county data bases are insufficient to generate reliable employment projections 
beyond a few years at the most 

The product of the multiplier and the percentage change in employment 
yields the percentage change in government expenditures expected for each 
project The product of this percentage change and projected 1992 government 
expenditures yield the dollar value of the change in government expenditures ex
pected for each project. For example, consider a project that would employ 100 
people in a rural county. Suppose regional data indicate an employment multiplier 
of 2.0, so that project-related employment is estimated at 200. Suppose, further, 
that current county employment is 20,000, so this project will increase employ
ment by 1 percent. Since the estimated elasticity,[% change govt expenditure]/[% 
change employment] = .73, project-related employment will then induce a 
.73 percent increase in county general fund expenditures. If the county general 
fund expenditure is projected to be $10,000,000 in a given year, the project's 
government expenditure impact is estimated to be $73,000 for that year. 

Since the expenditure impacts occur over periods of many years, the es
timated annual impacts are adjusted for inflation and then discounted to calculate 
the present values of construction and operation impacts. The impact present 

values are stated in 1992 dollars. 
An analogous process will yield estimates of the project's impacts on state 

general fund expenditures. 
Impact on school district expenditures. The impact on school district expen

ditures is estimated with a different procedure because the State Distributive 
School Account total guarantee. plays an important role in local school district 
funding. The State Distributive School Account funds 42 percent of local school 
district budgets, while local property and sales taxes fund 54 percent of these 
budgets. The state total guarantee plays a larger role than is suggested by these 
figures, however, because the guarantee fonnula is used to detennine a total fund
ing level. Local property and sales tax revenues are subtracted from this amount 
to detennine the amount to be paid from the State Distributive School Account to 
the local school district. The fonnula multiplies a dollar amount per student times 
the number of students enrolled in the district to detennine the total guarantee. 
The dollar amount per student is adjusted to reflect local district conditions such 
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as income levels and transportation requirements. Since school district budgets 
are heavily dependent on a calculated dollar amount per student and the number 
of students enrolled, we use the average spending per student to estimate the ef
fect of employment on school district expenditures. 

Estimation of the impact of additional employment on school expenditures 
requires an estimate of the impact on school enrollment. This impact is estimated 
in two steps. First, the impact of employment on population is estimated separate

ly for urban and rural counties with a GLS regression of population on industrial 
employment. The regression is estimated for all counties, with the 12-year data 
set. The regression is estimated using raw data (without taking natural logs) so the 
estimated coefficient represents the change in population that corresponds to one 

additional job. The estimated coefficient is robust with respect to the choice of 
employment or industrial employment and with respect to the inclusion or ex
clusion of the unemployment rate. Second, the estimated population increase as
sociated with each additional job is combined with data on school enrollment per 
capita and school district expenditure per student to calculate school district· 
spending per employee. 

V. CASESTUDY 

The 1992 Sierra Pacific Power Company resource plan identifies eight 
"generic" projects that are characterized by fuel type, megawatt capacity, percent 
baseload versus peaking capacity, and county. The county is a relevant identifying 
characteristic because the project employment and expenditures as percentages of 
total county employment and general fund expenditures are important deter
minants of the project's impact. Consistent with the plan's preliminary status, 

specific locations within each county are not identified in the plan. The projects 
include geothermal, combustion turbine, and coal-fired generation facilities rang

ing from 12-40 megawatts for the geothermal plants to 300 megawatts for the 
largest coal project 

Table 2 presents the results of applying the above method to a 300 megawatt 
coal-fired power generation facility proposed for construction in Humboldt Coun
ty. Humboldt is a rural county with 1991 employment equal to 6,628 out of a 
population of 13,510. The county's 1991 general fund expenditure was $5.3 mil
lion. Peak project-related employment represents 17 percent of county employ
ment during the construction phase and 1 percent during the operations phase. 
Despite the magnitude of expected coal shipments, public transportation in
frastructure is not a major issue since the coal will be transported by rail using ex-
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TABLE2 
Net Fiscal Impacts: Power Plant 

Project type: 
Location: 
Size: 
Maximum employment 

Construction phase: 
Operation phase: 

Base load factor: 

Consttuction Phase: 

Government revenue impacts 
Sales, use, property taxes* 

Direct, paid by fmn 
Indirect, paid by individuals 

Total revenue impact 
Government expenditure impacts 

County general fund 
School district 
State general fund 
Total expenditure impact 

Net Fiscal Impact 

Operation Phase: 

Government revenue impacts 
Sales, use, property taxes* 

Direct, paid by fmn 
Indirect, paid by individuals 

Total revenue impact 

Government expenditure impact 
County general fund . 
School district 
State general fund 
Total expenditure impact 

3 years 

20years 

Coal 
Humboldt County, NV 
300 megawatts 

746 
57 
SO percent 

PV PV/MW 

(1000's ofl992 $) 

31,393 105 
1,933 6 

33,326 111 

1,915 6 
4,145 14 
9,057 30 

15,117 . 50 

18,208 60 

108,698 362 
535 2 

109,233 . 364 

458 2 
992 3 

2,168 7 
3,619 12 

Annualized 
cost/MWH 
(base load) 

1992$ 

8.31 
.04 

8.35 

0.04 
0.08 
0.16 
0.28 

Net fiscal impact 105,614 352 8.07 
*The category labeled "Sales, use, property tax" also includes payments for Nevada's 
business tax. 

isting lines. An inflation rate of 4.1 percent and a discount rate of 10.3 percent 
were assumed throughout the analysis. 

To facilitate comparison of the economic impacts of a broad range of 
projects with diverse scales, levels of capital intensity. and construction lead 
times, the net fiscal impact is reported in three formats: net present value. impact 
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per megawatt, and annualized impact (where the annualized impact is the aiUlUal 

payment of an aiUluity with a present value equal to the project's fiscal impact 
present value). 

Net fiscal impacts are estimated for the construction and operations phases of 
the project. The present value of sales, use, and property taxes to be paid by the 

firm are calculated from Sierra Pacific Power Company's estimated construction 
and operations budgets. Multipliers are not applied to these numbers directly be

cause most of these tax payments will be property taxes. ('The project' s largest ex
pense will be coal, which is not purchased locally.) Project payments for wages 

and salaries will generate additional local economic activity, which will generate 
indirect tax payments. 

Indirect tax payments include sales and property tax payments made by 

project-related employees. Sales tax payments by project-related employees are 
estimated by (1) calculating total (direct and indirect) income using the ap
propriate income multiplier from the IMPLAN model and (2) assuming that one

third of gross wages are spent on taxable items in Nevada. Sales tax payments are 

estimated for both construction and operations employees. Property tax payments, 
in contrast, are estimated for operations employees only. (With a construction 
period of three years, it is unreasonable to assume that new construction will be 

undertaken to house the employees.) An upper bound estimate of property tax 
payments is calculated by assuming that two-thirds of the direct and indirect 

employees will purchase houses (or property) valued at $130,000. Property tax 

payments are 3 percent of 35 percent of this assessed value. 

Net fiscal impact is equal to the difference between increased tax payments 

and increased government general fund expenditures. Estimates of the project's 

impact on general fund expenditures are derived from the regression-based 

methodology described above. These estimates should be interpreted as order-of

magnitude estimates that provide a preliminary screen to indicate whether a 
proposed project may impose fiscal strains or confer fiscal windfalls on state and 

local government entities. For the operations phase of the project described here, 
the present value of government revenue impacts overwhelm the present value of 

the expenditure impacts. If the two estimates were closer, sensitivity analysis 
would be appropriate to interpret the results of this type of analysis. 

VI. CONCLUDING COMMENTS 

Public utility resource planning requires consideration of many potential 
projects, and, at the same time, utilities are increasingly being required to assess 

various economic impacts associated with each proposed project Similarly, states 
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and counties are frequently pressured to evaluate economic development strat
egies and tax incentive policies designed to attract new industrial construction. 

Net fiscal impact of these projects is clearly a fundamental measure of con
cern to policymcikers. The method for measuring net fiscal impact outlined in this 
paper offers advantages over the more ~tiona! input-output approaches fre

quently used for measuring project impacts, especially for projects located in rural 
areas. 1be approach presented here has four advantages: (1) it focuses on mar
ginal rather than average effects, thus separating the analysis of operating and 
capital expenditure impacts; (2) the underlying data are rooted in local conditions; 
(3) it can be implemented at reasonable cost; and (4) the regression-based ap
proach is simple and therefore appropriCW? for preliminary planning. While not to 
deny the usefulness of more elaborate modeling apl>roaches in the context of an 
adequate data base, the proposed method provides meaningful measures of net 
fiscal impact in the presence of limited data availability characteristic of projects 
in rural areas. 

The method provides rough order-of-magnitude estimates of net fiscal im
pact that can be applied to numerous projects in the preliminary planning stage. In 
the case of public utilities, the utility would want to rank projects according to net 
fiscal impact to determine which projects pay themselves in terms of their impact 
on the government budget and which projects might impose net costs on govern
ment budgets. Once the choice is narrowed to a small number of projects, more 
detailed, location-specific analyses would be required. In the case of projects 
being considered for tax subsidization, the net fiscal impact measure would be im
portant for evaluating tax subsidy proposals. 

ENDNOTES 

1. Herzog and Schlottmann (1991) provide a broad perspective on related 
industrial location and economic development issues including both conceptual 
discussions and empirical evidence. 

2. 1bis study was completed in late 1992 at the request of Sierra Pacific 
Resources. The report, however, is not in the public domain. 

3. 1be example presented in this paper incorporates a more detailed analysis 
of taxes than the one presented in the 1992 report (Sierra Pacific Power Company 
1992) resulting in small differences in measures of net fiscal impact 

4. Swallow and Johnson (1987) present a model of government expenditures 
on six service categories: public safety, parks/recreation, health/welfare, courts, 
administration, and public works. 1bis approach is not appropriate for the current 
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application because the lack of independence among the amounts spent in each 

category makes aggregation of the detailed estimates problematic. 

5. IMPLAN was developed by the U.S. Department of Agriculture's Forest 

Service to estimate the economic impacts of proposed changes in land and 
resource management practices. IMPLAN combines national, state, and county

level data to model state and county economic relationships. The model was ini
tially developed with 1982 county-level data and has been updated using 1987 

price data. The analysis summarized in Table 2 included the following IMPLAN 
multipliers: employment, household wages, state and local government, manufac
tured goods, and income. 

6. Census data for 1980 show that approximately two-thirds of households 

live in owner-occupied dwellings in rural Nevada. This assumption is reasonable 
for counties with low vacancy rates. In a state such as Nevada where rural county 
employment is sensitive to metals pricing, project timing is an important factor in 
determining actual impacts. 
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