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Projecting Public Sector Effects of a 
New Industry in a Rural Area* 

F. Larry Leistritz, Arlen G. Leholm, and Thor A. Hertsgaard** 

Rural communities often have sought to attract industry in the belief 

that it will produce an increase in public revenues. However, industriali

zation may be a fiscal def;riment to local government if the revenues it 

produces are not as large as the additional public costs created by the 

industry and its resulting population increase. Garrison reports that the 

establishment of new manufacturing plants in five towns had a nega~ive 

fiscal impact (i.e., additional public costs exceeded additional public 

revenues) on most local government units. Crowley finds that in-migrants 

to cities initially impose a net fiscal burden. Smith reports that over

building of public facilities in response to a major dam construction 

project led to substantial increases in public costs and tax rates in an 

Oregon community. On the other hand, Youde and Huettig estimate that 

establishment of a meat packing plant in a rural Oregon community would 

result in a positive fiscal impact (i.e., additional tax revenues exceed 

additional costs) on local government. 

Most previous studies have failed to consider either all of the added 

service costs, all of the added revenues, or both. A common practice has 

been to consider the added revenue produced by the plant and compare this 

to the added service costs attributed to plant workers (Garrison, Loewen

stein). This approach ignores tax revenues from worker's residences and 

other property. The secondary (indirect and induced) effects of industrial 

expansion also often have been ignored in previous studies, although there 
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is evidence that these effects may be important in determining the overall 

net fiscal impact of a major new development (Hirsch). A recent study by 

Kee suggests that other important variables are the nature of the labor 
. 

force (income and number of dependents per worker), nature of the industry 

(especially the capital-labor ratio), residential patterns of the work 

force (location and type of housing), and the incremental costs of school and 

other services required. 

The purpose of this paper is to report on the development of a model 

for ex ante evaluation of the effect of a new industry on public sector costs 

and revenues. The model considers the direct effects of the new industry 

and also the indirect and induced effects. Application of the model is 

demonstrated, using the example of a coal gasification plant (several of 

which are proposed for construction in western North Dakota). 

The Model 

Adequate evaluation of a new industry's fiscal impact requires a 

model which reflects the interrelationships of business, household, and govern

ment sectors. The model developed in this paper employs an input-output 

interdependence coefficient matrix to trace sector interrelationships. 

A second major feature of the model is the consideration of cost and 

revenue timing. When large developments are built in rural areas, a frequent 

problem is that public costs both for construction of new physical facilities 

and for more intensive operation of existing facilities increase immediately. 

However, increased public revenues to finance these facilities typically 

do not become available until some time after they are needed. This may 

create serious short-term difficulties for impacted communities (Gillmore 

and Duff). 
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The model has two major components--a set of regional input-output 

coefficients and a set of cost and revenue estimators. 1 The input-output 

model employed was derived from primary data collected by personal inter-

' 
view from firms and households in southwestern North Dakota. The model was 

developed by Sand and the coefficients were subsequently tested for validity 

by Senechal. The model has .13 sectors and is closed with respect to house

holds.2 The input-output model is used to estimate the indirect and income 

induced changes in business volume, employment, and income. These estimates 

provide the basis for calculating public sector costs and tax payments. 

General Assumpticms 

1. Public sector revenues are computed using North Dakota's 1974 tax 

laws. All public revenues and costs are computed on the basis of 1972 prices. 

2. Estimation of in~reased local gross business volume obtained 

through use of the interdependence coefficients of the input-output model 

assumes that the effects of the initial stimulus have had time to work them-

selves out. 

3. Added household revenues resulting from direct plant payroll and 

from indirect and induced effects represent a net gain to the state as new 

employees will either be in-migrants or persons presently unemployed or not 

in the labor force. 

The.Detailed Model 

For greater ease of exposition, the model is divided into two submodels~-

one which relates the new industry to changes in public revenue and the other 

which ,relates it to changes in public costs. 

The revenue submode! (Figure 1) begins with the initial economic stimulus 

provided by the operation of the plant. This direct stimulus occurs through 

local expenditures of the plant for labor, materials, and various services 
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FIGURE I. FLOW CHART OF REVENUE .ESTIMATION FOR A COAL GASIFICATIOH PLANT, NORTH DAKOTA, 1974• 
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and utilities. Loca,l expenditures generate additional gross business volume in 

the local economy and the magnitude of the increase is estimated through use of 

input-output interdependence coefficients. These estimates of increased ,gross 
\ . 

business volume of the various sectors are used in sub_sequent estimation of 

area employment, population, and tax base changes. 

Additional employment (indirect and induced) is estimated for each 

economic sector exs;ept the household sector by dividing the increased gross 

' business volume of the sector by the sector's ratio of gross business volume 

to employment. 'Estimates of the total additional employment (direct plus 

indirect and induced) resulting from the new plant's operation provide the 

basis for estimating the additional population of the area and the number of 

additional households. The number of additional households then provides the 

basis for estimates of increased residential property value. 

R'.evenues are estima:ted for both state and local levels of government. 

Under North Dakota's 1974 tax laws, state revenues came primarily from sales 
- . .· ...... . 

and use tax, personal income tax, and corporate income tax (Dorgan). State sales 

and use tax revenues are estimated by applying the sales tax rate to the 

additional gross business volume of the retail trade sector. Personal income 
, 

tax receipts are estimated by applying the ratio (total state personal income 

tax collections t total state personal income) to the added personal income 

(direct, indirect, and induced) resulting from plant operation. The change 

in gross receipts of the household se.ctor is assumed to be equivalent to 

increased personal income. State corporate income tax revenue is estimated 

by applying the ratio (c.orporate income tax collections t gross bQ.siness 

volume of all nonfarm business sectors), to the total increased gross business 

volume of all nonfarm business sectors. Corporate income taxes collected 

directly from the new. plant are estimated separately .. Other state revenue 

sources include the vehicle fuel tax and various excise taxes and a portion of 
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royalty payments made by·mining firms to the federal government. However, t]le 

revenues from these sources have not been estimated. 

The principal source of local . government.· revenues in North Dakota .is 

the ad valorem property tax which accounted for.more than 95 percent- of all 

· locally collected taxes in 1972 (Dorgan). The estimate of added property 

tax revenue is developed by applying the property tax rate to the taxable value . 

of the new plant and _its a:tici,ll,_ary facilit.ies. and also. to the: v_alue of added, 

business and·. re.-sidential structures. Other sources of financial support for 

local governments include-· (a) other local tax collections including estate 

tax, (b) transfer payments from state.government, and (c) transfer payments 

· from f edera:l )i~urces. ·. Transfer payments constitute a significant source of·. 

support, bu_t estimation of the effects of a new industry upon the magnitude 

of these payments requires a complex set of assumptions. Consequently, while 

these payments are included_ in Figure 1 for conceptual completeness, their 

magnitude has not been e_stimated. 
:.· .. - ·:...·.-·· .. ~- ~- -·· 

The cost submodel is shown in Figure , 2.. As in the revenue submode!, 

the initial ~timulus provided by the new 'plant generates_increases in.gross 

business volume and i.ncreases in employment and population. Increased popu .... · 

lation~ in turn, generates added demands on public services. Public costs 

in.crease ~t both state and local levels; however, the local cost increases 

are the area of greatest interest. Estimates o.f operation and maintenance 
. . . . . . 

costs of public services are based on the estimatelpopulation increase. 

Capitl:11 costs arising from the construction of new service facilities also 

are based on population increase, taking into account any excess capacity 

.in present facilities. In many rural areas, existing excess capacity may be 

substantial in relation-to increased needs; and, where this is tlie case, the 

effect.on local costs and thus.on the local net fiscal resources could be 

considerable. 
·.,. 
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FIGURE 2, FLOW CHART OF COST ESTIMAT.ION i=OR A COAL GASIFICATION PLANT, NORTH DAKOTA, 1974 
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~d.el.Application 

The model was applied to the situation of a coal gasificatiort plant 

to be located in western North Dakota. Mercer County, North Dakota, was 

the assumed site of the plant. The plant was expected to employ 625 full

time workers when in full op~ration and the mine to fuel it about 300. 

Construction of the plant was expected to take about three years with an 

average of 2,200 construction workers employed. Estimates of local 

'expenditures 4eveloped by Dalsted were used as input for the model. 

Revenue Determination 

Added public revenues resulting from construction and operation of 

the new plant were estimated for both local and state government. Local 

revenues from property taxes were estimated, but local revenues from other 

sources were not. State revenues from sales and use tax, persona.1- income t'ax, 

and ·corporate income tax were estimated, but state revenues from other sources 

(e.g. , motor fuel tax, excise taxes, etc.) were not.· A detailed discussion 1 

of the assumptions and data sources used inrevenue estimation is proyided 

by Leholm. 

Cost Determination 

Operating and maintenance costs were estimated for schools, streets, 

police and fire protection, county government (excluding county roads), and 

social service costs. The analysis assumed no excess capacity in public 

services in Mercer County. Capital eosts were estimated for school facilities 

and streets. Operating and maintenance costs were based on historical costs 

for various services in North Dakota. Capital costs were based on engineering 

estimates of the cost of new facilities and were amortized over 20 years at 

7 percent interest. A detailed discussion of all estimation procedures 

and data sources is provided by Prestgard. Costs for state general 

government functions were assumed to be constant per capita and the estimated 

increase in these costs was based on average per c~pita costs for the 1972 

~nrl 1Q7':\ fii:;c.al vears (Bureau of the Census). 
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··Findings and Conclusions 

Tax r:evenue, public cost, and net fiscal impact estimates for 

construction and operation of a coal gasification plant are presented for 

stat.e government in Table 1 and for local government in Table· 2. 

TABLE 1. INCREASED REVENUES AND COSTS OF STATE GOVERNMENT RESULTING FROM 
.CONSTRUCTION AND OPERATION OF ONE GASIFICATION PLANT, NORTH DAKOTA (1972 
PRICES) 

Item 

"One-Time" Tax Reyenues:a 
Total 
Annual Averageb· 

Annually Recurring Tax Revenuesc 
Annual State Government Costs 
Net Fiscal Impact (revenues minus cash): 

Annual 
Totald. 

Construction 
Phase 

($1,000) 

24,309 
8,103 

3,980 

4,123 
12,369 

Operating 
Phase 

.($1,000) 

3,202 
1,707 

1,495 
44,850 

aincludes personal income tax, corporate income tax, and sales and.use.tax 
receipts during construction: phase and also income and sales tax from 
business structures and pub1ic facility construction for operating phase. 

bAverage for a three-year construction period. . 
Cincludes sales and use tax, personal income tax, and corporate income tax • 

. dAssumes construction phase of three years and operation phase of 30 years. 

State Fiscal Impact 

State revenues were estimated to exceed state costs by more than 

$12 million during the construction period with sales and use tax on the 

materials and equipment for plant construction aceounting for about 75 

percent of the total revenue (Table 1). The net fiscal impact for state 

government was positive in the operation phase also,.amounting to $1.5 million 

annually for a total of $45 million during the 30-year period of plant opera-

tion. Thus, increased state government revenues were estimated to exceed 

increased costs by more than $57 million over the lifetime of the plant. 

However, it should be noted that transfer payments were not included in 

the calculation of state fiscal impacts. In recent years, the state has 
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TABLE 2, NET FISCAL IMP ACT ON LOCAL GO\Tf:RNMENT OF CONSTRUCTION AND OPERATION 
OF A COAL GASIFICATION PLANT BY YEAR, MERCER COUNTY, NORTH DAKOTA (1972 . . . 

PRICES) 

Capital Improvements 
Current Repayment Fiscal 

.Operating Original and Debt Balancee 
Year Reveri.uea Costb Coste Serviced Current Cumulative 

($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) 

Constru~tion Phasef 
1 0 587 .2,780 · -587 ...;587 
2 449 · l,.173 2,780 262· -986 -1,573 
3 1,013 1,173 0 525 -685 -2,258 

- - - - - - -·- - - - - - - - - - - - -
Oeerating Phase 

4 1,363 608 818 525 +230 -2,028 . 
5 1,363 608 0 602 +153 -1,875 

)..0 1,363 608 0 602 +153 . -1,110 

15 1,363 608 0 602 +153 ..,345 

20 1,363 608 0 602 +153 +420 
. . 

25 1,363 608 0 0 +755 +3,099 . . 
30 1,363 608 0 0 +755 +6,874 

33 1,363 608 0 0 ·+755 . +9,139 

aincludes all local government {municipal, school district, and county) revenues 
from property tax collections. 

brncludes operating and maintenance costs for schools, streets, fire and police 
protection, social services, and general government services. 

CMajor capital improvements are schools and streets. Capital improvement estimate 
for operation phase asslUlleS that.two-thirds of housing for operation phase workers 
is housing used in construction phase. 

<lAssumes that needed public facilities are constructed in first two years of con
struction period and first year of operation period. Repayment and debt service 
for a given facility begins the year after it is built with a 20-year repayment 
period and 7 percent interest. 

eFiscal balance is d;i.fference between current revenue and the sum of current 
operating c.ost and repayment and debt service payments. 

fconstruction phase revenue estimate is based on the assumption that one-half 
of taxable residences and business structures associated with the construction 
phase are built in year 1 (first taxed in year 2) and one-half in year 2 (first 
taxed in.year 3) and also that 30 percent of taxable value of plant and mine is 
constructed in year 1 (first taxed in year 2) and 40 percent in year 2 (f;irst 
taxed in year 3}. 
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made substantial payments to school·districts. If the allocation policies 

Qsed in recent years were continued~ state transfers to local schools 

would be increased by about $450,000 annually during the operation phase of 

the project. Even larger payments could be expected during the construction 

phase. Such transfer payments would reduce the net fiscal gain.of state 

government and provide a corresponding increase·in fiscal resources 

. available to, lo.pal gov:ernment. 

Local Fiscal .Impacts 

Local tax revenues were estimated· to be much less than local costs 

during the pei::iod 'of plant construction (Table2).· The net fiscal impact 
. ' ' 

· was negative and exceeded $2 million at the end of· the construction period. 

During the operation period, the local fiscal situation was much 

improyed,because the entire taxable value of plant arid related facilities 

was added to the tax base •. In addition, residential property valuations 

increased substantially. The current net fiscal impact was estimated to 

be positive throughout the operating period and the cumulative net fiscal 

balance became positive in year 18. The overall net impact for the entire 

period of plant construction and oper,ation was positive and equal to about 

$ 9 million. When the local government costs and revenues were discounted to 

present value using a 7 percent discount rate, the discounted fiscal impact 

for the entire period of construction and operati,on w~s about $0.7 million. 

The discounted cUlillllulative fiscal balance.became.positive in year 27. 

Summary .. 

The net fiscal impact for state government was positive arid quite 

substantial. The net impact for local government over_the plant's assumed 

life of 30 years also was positive. However, the timing of revenues and 

costs is very important to local government as subi;tantial negative impacts, 
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occur during plant construction. Transfer. payments from state or federal 

government or a prepayment of taxes by the gasification company are possible 

means for easing these short-run burdens on local government. 

) 
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Footnotes 

lrn concept, the model is similar to one developed by Hirsch. However, 
while the Hirsch model considers only one governmental unit (the local school 
district), both state and local levels of government are incorporated in 
this model. 

2The sectors are: (l)agriculture--livestock production; (2)agriculture-
crop production; (3)mining; (4)contract construction; (S)transportation; 
(6)communications and public utilities; (7)agricultural processing and whole
saling; (8)retail trade; (9)finance, insurance, and real estate; (lO)business 
and professional services; (ll)personal and social services; (12)households; 
and (13)government. 
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