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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
théf it williﬁroduce an increase in public revenues. However, indusfriali-
zation may be a fiscal detriment to local government if the revenues it
produces are not as iarge as the additionél public costs created by the
industry and its resulting population increase. - Garrison reports that the
establishment of new ménufacturing plants in five towns had a negative
v fiscal impact (i.e., additional pﬁblic costs exceeded-additional public
revenues) on most local govermment units. Crowley finds that in—migfants
~to cities initially impose a net fiscal burden. Smith reporés fhat over;
building of public fécilities in response to avmajor dam construction
project led to substantial increases in ﬁublic cosfs_and tax rates in an
Oregon community; bn the other hand, Youde anﬂ Huettig estimate that
establishment of a meat packing plant in a rural Oregdn'community would
result in a positive fiscal impact»(i.e., additional tax revenues exceed
additional costé) on local government. | |

Most previéus studiesAhavé failed to consider either all of the added
éervicevcosté, all of the addéd revenﬁes, of‘both. ‘A common practice has
been to consider the added revenue produced by the plant‘and compare this
to the added‘sérvice costs attribute& to plant worke;s (Garrison, Loewen-
.étein). This approach ignores tax revenues from wofker's residences and
other property. The secondaryv(indirect and induced) effects of industrial

expansion also often have been ignored in previous studies, although there

‘ *Paper prepared for presentation at 1975 summer meeting of American
Agricultural Economics Association, Columbus, Ohio, August 10-13, 1975.

. **Leistritz is Associate Professor, Leholm is Research Associate, and
Hertsgaard is Profebsor, Department of Agrlcultural Economics, [North Dakota
State University, Fargo, North Dakota.
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is evidence that these effecfs may be important in determining the overall o
net fiscal impact of a major new de§elopment (Hirsch). A recen£ study by'
Kee sﬁggests that other important variables are the nature of the labor

force (income and numbei of dependents per worker), nature of the industry
‘(especially the Capital—lanr ratio), residentialApatterné of tﬁe work

force (location and type of housing), and the incremental costs of schéol and
qther‘séryicés reqpired.
The puipoée of fhis paper is to reporf on the development of a model’

- fbr‘gglgggg evaluation of the effectbof a new industry on public sector costs
and revenues. The‘model considers the direct effecté of the new industry
and also tﬁe indirect and induced effects. Application of the model is

demonstrated, using the exaﬁple of a coal gasification plant (severél of

which are proposed for construction in western North Dakota).

°

The Model

Adequa;e evaluation’bf a new industry's fiscal impact requires a
model which reflects the in;errelationéhips of businéss, household, and govern-
ment sectors. The model developed in this paper employs an input-output
interdependence coefficient matrix to trace sector interrelatidnships.

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 pubiic costs both for constructiop,of new physical facilities
and for more intensive operation of existing facilities increase immediately.
However, incféased public revenues to finance these facilities typically‘
do not become available until some time after they are needed. This may
6reate serious short-term difficulties for impacted communities (Gillmore

-and Duff);
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The model has two maJor components—-a set of regional 1nput-output '
coeff1c1ents and a set of cost and revenue estlmators.1 The 1nput-output
pmodel employed was derived from primary data collected by personal inter-

view from flrms and households in southwestern North Dakota. The ﬁodel’was

V4

developed by Sand and the coefficients were subsequently tested for validity - '
by Senechal. HThe model has»13 sectors and is closed with respect tovhouse-
holds_;2 Ihe‘input—output model‘is used”tokestimate the indirect and income
induced changesvih‘husihess’volume; employment; and income. These estihates’

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

- General Assumptions

1. ‘Publicisector revenues are‘computed using North Dakota's 1974 tax ,"
lawsr,bAll public‘revenues and costs ere.computed on the basis of 1972‘prices.

2. Estimation of 1ncreased local gross bus1ness volume obtained
through use of the 1nterdependence coefficlents of the 1nput-output model
assumes that the effects of the 1n1tia1 stimulus have had time to work them-
selves out.

3. 1Added household:revenues resulting from direct,plaht payrbll 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.

'1 b Detailes ﬁodelir,.gwem” ;,T“siwii. .Mwi. ;
kFor greater ease of exposition, the model is divided into two .submodels—-
A'one.Which”relates the new industry torchanées,in.public revenue ahd the other
which\relates it to changes ih public'costs.

- The revenue submodel (Figure 1) begins with'the'initial economic stimulus -
provided by the operationvofithe plantr ”This'direct stimUlds occurs through

local expenditures of the plant for labor, materials, and various services



FIGURE 1.. FLOW CHART OF REVENUE ESTIMATION FOR A COAL GASIFICATION PLANT, NORTH DAKOTA, 1974*
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';ﬁé ntilities.vlLocal expenditures generate additional‘gross business volume in's
‘thewlocal economy and the maénitnde of the increase is‘estimated throngh use of‘
inpnt—output,interdependence coefficients,- Theselestimates of»increased,gross
‘bu;inessvvolume of the variousvsectors are used in snhsequentlestimation of
area;emplovment, population, and tax base changes{

‘Additional emnloyment (lndirect and induced)'issestimated_for each‘
teconomic sector,exceptb;hé_honsehold sector by‘dlvidinglthe increased gross
business volnmelot ﬁﬂé,séctdf'by the sector's:ratio of gross businessovolume
'to employment. Estimates of the total additional employment (direet blns

.1nd1rect and 1nduced)bresu1t1ng from the new plant s operatlon prov1de the ,
. basis for estimatlng the add1t10na1 populatlon of the area and the number of
additional households. The number of add1t10na1 households,then provides the
basis for estlmates of 1ncreased residential oroperty value.

Revenues are estlmated for both state and local levels of government.

Under North Dakota s’ 1974 tax laws, state revenues ‘came prlmarlly from sales

and use tax, personal income tax, and corporate income tax (Dorgan). :State sales
and‘use tax revenues"are estimated hv applying the'sales taiarate to the‘ -
additional gross business volume of‘the,retail'tradehsectorlb Personal income"
tax receipts are estlmated hy app1y1ng the ratio (total state personal 1ncome
tax collect1ons 3 total state personal 1ncome) to the added personal income
(direct, 1nd1rect, and 1nduced) resultlng from plant operatlon.“ The change

in gross recelpts of the household sector is assumed to be equlvalent to
1ncreased personal 1ncome. State corporate income tax revenue is estlmated

by applylng the ratio (corporate income tax collect1ons ?vgross business _____
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 federaligovernment.' However;sthe
vrevenues from these sources have not been estimated. | |
The principal source of local government revenues in North Dakota isi
vthe.ad'valorem property tax which accounted fornmore than 95 percent of all
lnlocally collected taxesvin 1972 (Dorganj. The estimate of added property
tax revenue is developed by applylng the property tax rate to the taxable value.
:of the new plant and its anc1llary facllities and also to the value of added
bu31ness and residential structures. Other sources of f1nanc1al support for’

local governments 1nc1ude (a) other local tax collections 1nclud1ng estate

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

.from federal sources. Transfer payments constltute a 51gn1f1cant source of
fsupport, butﬂestimation of the‘effects of a new industry‘upon the magnitude
of theselpayments requires a complex set of‘assumptionst .Consequently,'whilé
.these payments are included in Figure l for COnceptual completeness, their
magnitude has not been estimated.; | |

‘The cost submodel is shown in Figure 2. As in the revenue submodel,
thé-initial stimulus providedbby_the new plant generatesrincreases'in gross.
business volume andlincreases.in empioyment and population; rInCreased popu- -’
lation, in turn,'generateSvadded‘demands on public services. Publicncosts‘
inerease atyboth state,and local”levels;thowever, the 1oca1‘cost increases
are the areanOf'greatest1interestb Estimates of operation’and maintenance
.costs'of‘public services arevbased on the estimated population increase.
.Capltal costs ar1s1ng from the constructlon of new service facillties also ;
are based on populatlon increase, taklng into account any excess capac1ty bl
'1n present fac111ties. In many rural areas, exiSting excess capacity may bew
substantial in,relation-to increased,needs; and, where this,is the:case, the
effect'on local costs and thushon.the local net fiSCal,resources couldibe y

considerable.



* FIGURE 2. FLOW CHART OF COST ESTIMATION FOR A COAL GASIFICATION PLANT, NORTH DAKOTA, 1974
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»ModeluApplication

The model was applled to the 31tuation of a coal ga81f1cat10n 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 fnll—
‘time workers wheniin full operation and the mine to.fuel it ahdut 300.
Construction.of therplantbwas expected to take about three years With?an
average of 2,200 constructiOn workers employed. ﬁstimates of.localh.
“eXpenditures developed*by Dalsted were used as input forvthe model.

.o

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 1ocal revenues from other

v sources Wereknot. State revenues from sales and use tax, personal income tax,:
| and corporate incomeetax mere estimated, but state revenues from otherlsources
(e.g., motor_fuel tax, excise taxes, etc.) were not.' A detailed discussion )
of the assumptions and data sources nsed in revenue estimation isbproyided

by Leholm.

Cost Determination

Operating and maintenance costs were estimated for- schools, streets,

police and fire protection, county government (excludlng county roads), -and
hsocial service costs.' The analysis assumed no excess capacityvin public
services in"Mercer Connty. Capital ecosts 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 oyer 20 years at

7 percentbinterest;i A detailed discussion of all estimation procedures

and data sources is prov1ded by Prestgard. Costs for state general
government functlons were assumed to be constant per capita and the estimated
increase in these costs was'based on average'per capita costs for the 1972

and 1973 fiscal vears (Bureau of the Census).
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’Findings and Conclusions
Tax revenue, public cost, and net fiscal impact estimates for
construction and operation of a coal gasification plant are presénted for
state 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)

Construction Operating
Item .- - Phase Phase
($1,000) -~ [$1,000)
"One-Time" Tax Revenues:2 v '

Total ' ' S . 24,309 \ ——
Annual Averageb - ' ' 8,103 : | m——
Annually Recurring Tax Revenuesc _ : — . 3,202~
Annual State Government Costs 3,980 1,707
Net Fiscal Impact (revenues minus cash): , _
“Annual S - 4,123 1,495

Totald D 12,369 44,850

8Includes 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 public facility constructlon for operatlng 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 costsvby more than
812 ﬁiliion dﬁring the construction period with sales and use tax on the
materials and equipment for plant construction aceounting for about 75
percentvof the totai revenue (Table 1). The net fiscal impact for state
government was positive in the opefatién phase-also,,amountingito $1.5 million
annually for a total of $45 million during the,30—year period of plant opera-
tion. Thus, incréaséd staté government revenues were estiﬁated to exceed |
inc;eqsed qostsvby more than $57 million over the lifetime of the plant.
HOwever,vit should be‘hotéd thatvtranéfer péyments were hot:included in

the calculation of state fiscal impacts. In recent years, the state has:
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© TABLE 2. NET FISCAL IMPACT ON LOCAL GOVERNMENT 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 Balance®
Year .~ Revénue? CostP Cost® ° Serviced Current Cumulative

($1,000) ($7,000)  ($7,000) ($7,000]  ($7,000) (%7,000}

Construction Phasef o : ‘
S | 0 587 2,780 —— - =587 -587
2 . 49 1,173 2,780 . 262 =986 ~1,573
3 : 1,013 1,173 0 525 -685. = -2, 258

- emw e e e e wm em e em e Em e = = e mm e e ew em em em e wmm em e mm e wm e . = em ee e= wm e e o=

Operating Phase ) - : : _ A :
4 : -~ 1,363 608 - 818 . 525 +230 -2,028

5 11,363 608 0 602 - #4153  -L,875
10 1,363 608 o 602 4153 .;~1,110
5 1,363 608 \p 602 4153 =345
-\28 1,363 608 0 602 +153 +420
'2;“ h 1,363  608 o o»f o +755» +3,099
30 1,363 608 o 0 +755 16,874
3 1,363 f 608 o 0 4755 -+9,139

2Tncludes all local government (municipal, school district, and coﬁnty) Trevenues
from property tax collections. ’

bincludes operating and maintenance costs for schools, streets, flre and police
protection, social services, and general ‘government services.

- CMajor capital improvements are schools and streets. Capital improvement estlmate
for operation phase assumes that.two-thirds of hou31ng for operation phase workers
is housing used in construction phase.

dAssumes that needed publlc facilities are constructed in flrst two years of con-
struction period and first year of operation period. Repayment and debt service -
for a given facility beglns the year after it is built with a 20-year répayment
period and 7 percent interest.

eFiscal balance is difference between current revenue and the sum of current
operating cost and repayment and debt service payments.

Construction phase revenue estimate is based on the assumptlon that one-half -

of taxable residences and business structures associated with the constructlon
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 (first
taxed in year 3).
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made suEstanfial payments tq»échool‘distfictsg if'the allocation pqiicies |
used‘invrecent yearsvwere‘continued; state transfers to local schools:_ |
wquld-be incréasédiby abouf $450,000 annually:during:the operation phase of
the project. Evén 1arg;r payments couid‘be expected‘during the'cbns;ruCtion
phasef Such tfansfer payments wbuld‘reducé the\nét fiscal gainiof statei

government and provide a corresponding increase in fiscal resources

-availabie to local government.

Local Fiscal Impacts

Local tax'reQenues were estiﬁated to'Be.mu¢h leés'than local costé
dufing the period of plant constructi@h (Table‘Z).' Tﬁe net fiscal impaét
was negatiﬁe and exceeded $2 million at the end of the'cbﬁStruction period.

iDﬁring‘thé operation Period, the'locai-fiéCai situation waé much
impfoyedﬁbecaﬁsejthe entire taxable value of plaﬁt and related facilities
ﬁas added to(tﬁe tax base. ‘I; éddition, fesidéntial property ﬁalﬁations
increased substantially. Thevcurreﬁt net fiscal impact was estimated to
be positive throughout the operating period and the cumﬁlétive net fiscal
balance became'pbsitive in year 18. The overall nét impact for the entire
period of plant construction and operation was‘positive and equalito about
_$9 nﬁllion."wﬁen_the local government costs and fevenues were discdunted to
pfesénf value using a7 percent discount rate, the discountgd fiscal impact
vaor the entire period of construction énd operatioﬁ was about $0.7 million.

The discounted cummulatiVe fiscal balance became.pqsitive’in year 27.

Summa?z»

. Tﬁevﬁet fiscél impaét for étate government was positive aﬁd quite
éubstantial. ihe'ﬁEt impact\fo: 19ca1vgovernment over the plant's assumed
1life of 30 years alsovw5§ positive}~_ﬁdWé§er,'the ;iming of revenues and

costs is very important to local government as substantial negative impacts.
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occur during plant construction. Transfer payments'from:stéte drvfederal :
government or a prepayment of taxes by the gasification cqmpany are possible

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

-
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Footnotes

- 11p 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 1ncorporated in
this model. .

2The sectors are: () agriculture--livestock production; (2)agriculture--
crop production; (3)mining; (4)contract construction; (5)transportation;
(6)communications and public utilities; (7)agricultural processing and whole-
saling; (8)retail trade; (9)finance, insurance, and real estate; (10)business
and professional services; (ll)personal and social services; (12)households‘
and (13) government.
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