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The assumed significance of industrial developmentis clear, whether or
not we look to economic theory, models of urban and regional development or
the policies of local, state, and Federal government. The United States De-
partment of Commerce estimated that in 1964 there were 14,000 to 15, 000
local organizations promoting economic growth in their respective areas,
while the Committee for Economic Development estimated that in 1960 com-
munities and states spent at least $200 million in promoting new industrial
growth,

Andrews identified eighteen commonly assumed impacts of industry on
a community.”~ At the risk of oversimplificationthese could be summarized
as: (1) new industry in a community creates jobs and an increase in popula-
tion, (2)new industry produces rising wages in a community, (3) new indus-
try increases wholesale and retail trade, (4) new industry broadens the ec-
onomic base of a community, providing economic stability, and (4) new ind-
ustry increases both property and non-property tax revenues, resulting in a
net fiscal surplus to the community.

Many economists have questioned the validity of these commonly held
maxims and the promotionalvigor they generate. © More recently, prospects
of industrial development have served to highlight the emerging economic
growth versus environmental quality conflict. The Governor of Delaware
initiated actionto abate the location of proposed industries along the Atlantic
Coastline of his state. The law will reportedly block the realization of sev-
eral thousand jobs and $750 millionin planned developmentincluding a large
oil refinery.~ Similaractions have occurred in communities and states thr-
oughout the nation highlighting a reexamination of past policies and assumed
impacts of industry.

The impact of new industry on a community, however, is masked by a
complex set of direct andindirect effects, immediate and long range impacts,
concessions, uncertainties and subsidies. In reference to the last element

...it is not clear whether the benefits to be
derived by the community from the new firm
would exceedthe direct costs of the incentives
themselves andthe indirect public facility ex-
pansion costs imposed by the new firm on the
community.

*The author holds a Master of Regional Planning degree from the Univ-
ersity of North Carolina, Chapel Hill. He is employed by Hammer, Greene,
Siler Associates, economic consultants in Washington, D. C.

While accepting full responsibility for errors and omissions, the author
gratefully acknowledges the encouragement and assistance provided by Ed-
ward J. Kaiser, Maynard Hufschmidt, Shirley F. Weiss and Barbara Rod-
gers of the Department of City and Regional Planning, University of North
Carolina.
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The importance of developing a model to analyze localcost-revenue im-
pacts of an industrial plant can be justified on two grounds. First, the im-
pacts of an industrial plant on a community are very large. Numerous re-
sidential location decisions are required to equal the impact of one large in-
dustrial firm, particularly if secondaryimpacts are considered. The second
factor stems from the relative uniqueness of the cost-revenue impacts of in-
dustrial location decisions. Not only is it true that relatively few industrial
location decisions are made over time, but unlike the case with residential
decisions, the local cost revenue impact of industrial location decisions can
vary substantially depending upon the size of the firm, the products produc-
ed, the production processes employed and the nature of the labor market.

The purpose of this paper is to develop and apply a cost-revenue model
exposing the direct and secondary fiscal impact of a prospective industrial
firm on a local community. The model is designed to assist local decision
makers prior to and in conjunction withpreliminary bargaining sessions dur-
ing which the community may be asked to provide concessions in the form of
utility extensions, zoning changes, or special concessions (tax abatements,
etc.). As such, the model evaluates only one of several possible community
objectives in soliciting new industry. Yet, this cost-revenue criteria is oft-
en crucial to the local community and in some cases the nature qf the con-
cessions may be a critical factor in the firm's location decision.

PREVIOUS STUDIES

Several previous studies have attempted to gauge the cost-revenue im-
plications of industry on a community. In a study conducted in 1957, Walter
Isard noted, '"The municipal revenues generated bya new industry are freq-
uently considerably greater than the additional costs. "8 Other studies have
found that industry produces a ratio of revenues to costs of three to one in
Greenwich, Connecticut, and Evanston, Illinois, five to one in Arlington,
Virginia, and four to one in Yorktown, New York. 9 a study analyzing the
impact of industrial development onlocal school expenditures found thatpro-
duction oriented industries produce a netfiscal surplus of $615 per employee
annually, while research oriented firms produced a surplus of $1,590 per
year.

In a comparative study including the cost-revenue impact ofindustry on
six small Wisconsin cities, Richard B. Andrews noted, "On the major crit-
eria of population growth, employment opportunities, trade and income, low-
er taxes, and general morale, the more industrialized cities are generally
found to have an advantage over the less industrialized. "1l

Norton Dodge and JohnH. Cumberland have studied thecost-revenueim-
plications of a proposed oil refinery andfree trade zone in a rural tidewater
Maryland area. They isolated and included environmental externalities in
their analysis and found that the environmental costs imposed ... revealed
the existence of probable indirect effects and costs which would negate or
exceed the benefits expected from construction of the petroleum industry. " 12

CRITERIA FOR A LOCAL FISCAL IMPACT MODEL

The studies reported above indicate that variationinthe local fiscal sur-
plus or deficit generated by industrial firms exists between communities and
types of plants. Variations in these impacts have also been identified bet-
ween different locations within a community.1 These studies do highlight
the previously articulated needfor a comprehensive model toisolate the im-
pacts of a new plant on a community.
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In light of these studies the need for anew modelmay not be clear, how-
ever. Criteria for amodel analyzing the cost-revenue impacts of a potential
firm on the community can be established and the ability of existing models
to meet these criteria can then be evaluated.

The criteria established are:

1. The model should be geared to an a priori analysis so as to
aid in pre-location policy formulation,

2. The model should be comprehensive so as to evaluate all
significant direct and secondary, immediate and long range
impacts of a plant.

3. The model should be flexible so as to illustrate the sensiti-
vity of a project to concessions, different local policies and
different assumptions.

4. The model should be adaptable so as its use will not be re-
stricted to a particular community or plant.

None of the models studied meets all of these criteria. The mostcommon
incompatibility stems from the use of ex post facto analysis. The Dodge-
Cumberland analysis is a priori but not comprehensive. In decisions about
the efficacy of a specific policy or concession regarding proposed develop-
ment, the models previously employed do not provide the proper information
in a usable and flexible way. A new model is called for.

THE MODEL

The model formulated to meet the above criteriais actually alinked ser-
ies of submodels providinginputintothe present value model commonlyused
to evaluate public and private investment decisions.

As is the case with many research techniques a tradeoff exists between
the immediate feasibility of a particular technique andthe important requir-
ment of scientific validity. While researchers strive for both, limited data
sources or overt complexity often preclude mutual attainment. The pract-
itioner is left with models which are either too complex or expensive to use
or too simple to provide usable, valid information. Hopefully, a reasonable
compromise has been struck in the development of this model. At any rate,
this model embodies the philosophy behind Bauer's observation that, ""Rather
than do nothing it is preferable to start out with bad data, warn everyone a-
bout th5e defects and limitations, and aim at gradual improvement through
use, "'l

The uncertainties in apriori analysis such as this model attempts to un-
dertake are many. One approach to deal with the uncertainties is to use
sophisticated techniques of analysis including input-output analysis and si-
mulation methods. Another approach is to design the model sothat iterative
solutions can easily be undertaken based on different assumptions. Inthe
former approach we do not have sufficiently comprehensive models to acc-
ount for all of the uncertainties. Additionally, suchsophisticatedtechniques
may restrict the analysis to those communities withthe resources necessary
to implement the techniques. This model advocates the latter approach str-
essing an iterative process. The model is designed so that the researcher
can input different assumptions, observe the sensitivity of the project to these
assumptions and reflect on the range of outcomes. Communities with more
sophisticated tools and resources such as input-output tables and regional
multipliers can substitute those into the model, while those lacking the re-
sources are not precluded from use.
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The relationship of the submodels is portrayed inthe following text and
in Figure 1.

Study of Plant Characteristics. The first step in the model is to reveal
the initial and planned plant characteristics having potential fiscal impacts.
This step seeks to identify characteristics such as the number and skill lev-
els of employees, the value of the initial investment, average hourly and
yearly wages and potential demand for community services. Possible data

sources include consultationwiththe firm's management and architects, new
releases, and published statistics suchas the United States Census of Manu-
facturers released by the U.S. Bureau of the Census every five years.

Study of Existing Community Resources. The next step of the model
calls for the researcher to evaluate the community's ability to meet the needs
of the prospective plant as revealed in Step 1. The community's housing su-
pply, labor supply, educational and other public facilities should be all as-
sessed. Relevant environmental assets of the community should also be de-
tailed.

Synthesis. In the third step of the analysis the results of the surveys
of plant requirements and community resources are synthesized intoa state-
ment of incremental impact of the plant upon the community. For example,
Step 1 might have revealed that the plant expected the community to provide
onesite sewer and water facilities while Step 2 indicated that such facilities
did not presently exist nor were they presently planned. Step 3 would indi-
cate that these facilities would have to be provided and cost estimates pre-
pared in subsequent steps of the analysis. Step 3 does not attempt to assign
costs or benefits to impacts, but rather to broadly catalogue the dimensions
of the plant's cost-revenue impact.

Employment and Population Impact Model. The next step in the model
is to develop one or several feasible employment and population distributions
reflecting both direct and secondary effects of the plant. The indirect effects
are those resulting from the increase in a community's base employment
which can generate increases in local economic activity including new ser-
vice employees, additional income, etc.

The direct employment effect generated by the firm should first be adjusted
to reflect the local employment multiplier, yielding a total employment impact
figure. These multipliers are specific tolocales and may be unknownin some
communities, Estimation of the employment, population, and income mult-
ipliers may be hazardous since significant variation does exist intheir values
for different communities. Charles Tiebtivgthas found the value of these mu-
ltipliers to be quite low in small locales,” and Hirsch notes that these mu-
ltipliers effects may be omitted when dealing with small regions. TIn large
communities where these multipliers might be significant but remainunknown,
the researcher might attempt to determine the multiplier from the existing
base to service employment ratio or to identify those multipliers derived in
similar size cities with a comparable economy to that of the study area.

The total employment impact must then be distributed among the possi-
ble sources of employment detailed in Figure 2. These distributions should
at least allocate the total employment impact into the Inmigrant and Not In-
migrant groups and preferably the two subcategories of eachoftheseas shown
in Figure 2. Inmigrants will have the largest fiscal impact on the commun-
ity, but in certain situations commuters may significantly affect costs and
revenues. The employment filtering effect, initiated when new employment
opportunities induce workers to leave existing positions with firms in the
community should be considered. The jobs so vacated may be filled by any
of the subgroups in Figure 2 including inmigrants., This "employmentvac-
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ancy chain'' is ended by an inmigrant worker, a new worker (recent school
gra.'du.ate or housewife), a previously unemployed worker, or the employer's
decision to not fill the vacancy. This iterative process is represented by the
dashed line in Figure 2,

In allocating the total employment impactto these groups the research-
er should observe area unemployment rates, skill levels of the labor force,
and the prevailing area and industry wage levels. This step obviously re-
quires refinement, but sufficiently refined models do not exist at this time
to aid in the distribution analysis of prospective employees. Lacking these
models, the researcher should compute at least two distributions of total
employment among the groups in Figure 2 so that sensitivity of the invest-
ment to these assumptions can be observed in subsequent phases ofthe ana-
ysis.

If the population multiplier is known the researcher canapply this multipl-
ier to the initial base employment generated by the firm yieldinga total pop-
ulation impact figure. If, however, this multiplier is unknownthe research-
er can multiply the total employment impact figure by the population/worker
ratio, prevailing in the community. In a similar manner school enrollment
changes can be estimated byapplying the appropriate enrollment/worker ra-
tios to the total employment change.

Changes in dwelling unit construction associated with the assumed em-
ployment impacts are difficult to estimate with accuracy but can be comput-
ed by observing existing vacancy rates, plant wages characteristics and hou-
sing market supply characteristics.

Even more difficult to estimate are the income effects which assume
cost-revenue implications if local sales or income taxes are assessed or if
state disbursements to local governments are proportional to the amount of
revenue collected in the local government.

The income impact is composed of theincome of residents directly em-
ployed by the firm plus the income of new service employees generated by
the firm. The former figure can be otainted by applying aggregate average
yearly figures existing in the industry in the locale (if a sufficient number of
firms exist) or in the state and applying a suitable inflator or deflator. The
latter figure can be otained by computing a weighted service sector average
annual wage and applying this to the service sector employment generated.

The results of this analysis are then placed in tabular form similar to
that of Figure 3.

The figures in this table should not be expressedin terms of dollarim-
pacts on the fiscal balance. Rather, these figures constitute the raw data
from which the fiscal estimates are made. Other impacts should also be
tabulated including the number and estimated value of new residential const-
ruction generated by the firm within the community.

Annual Cost and Revenue Model. The purpose of this step of the analy-
sis is to assign annual costs and revenues to thedata collectedin preceeding
steps. Annual costs and revenues, as contrasted with capital expenditures, in
that the former occur periodically over time, usually yearly. This phaseofthe
analysis requires a careful survey of localexpenditureand revenue budgets

as its primary data input other than figures previously derived. The equat-
ions expressed here are intended for illustrative purposes only. Specific
variables to be included in the equations should be determined by the resea-
rcher.



If the researcher has properly executed Steps 1,2, and 3 the tabulated
of annual revenues generated by the firm should not present major difficul-
ties.

The analysis of annual revenue impacts is best achieved through the use

of an equation such as:
Ef = a(Q) + b (y; + y3)t+ c (zly1 + 25y, t 2373 + z4y4)t. ..etc.
Where:
E{ = annual revenues in year t;
a = the local property tax rate adjusted to full valuation;;

Q = value of the firm, and induced residential and commerical invest-

ments;
b = local income tax rate adjusted to reflect deductions, etc.

¥y» V3 ave defined in Figure 3;
c = the local sales tax rate;

Zl' ..z, = an estimate of the proportion of income subject to the local

sales tax of the respective ''y'' groups

Yie .-y, are defined in Figure 3.

This model should be extended to reflect all anticipated revenues generated
by the plant including any special charges levied against the firm.

The estimation of annual costs is a more difficult proposition. Hirsch
recommends that these costs be keyed only to population changes generated
by the firm.18 While the simplicity of this approach is attractive, it masks
the costs of specific concessions offered to the firm, and does not separate
capital from non-capital expenditures. Yet, a complete breakdown of costs
is overly tedious and may not be accurate inaggregation. This model advo-
cates a compromise between these two approaches by breaking costs down
into capital and non-capital, and those directly related to the firm as opp-
osed to indirect effects. An illustrative equation might take the form (cap-
ital costs are treated in Step 6.)

M, = d(sl)t + e(pl)t + f.1 (Xi)t‘ .o

g

¢ = annual costs for year t

o1
1]

per capita school expenses excluding retirement of capital bonds;
s, is defined in Figure 3

e = ratio of non-school personnel expenditures/population

12 is defined in Figure 3

f; = per unit cost of providing service i to the firm andotherusers ge-
nerated by its location

x., = units of service i utilized as a result of firm's decision
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In the applicationof this equationthe possibility of double counting costs
is present, as is the possibility of mixing capital and non-capital costs. For
example, inthe equation above, public personnel costs are viewed as a proxy
for variable costs associated with population increases. Additionally, the

costs of providing major services to the firm are also tallied (X;) and some
of these might be accounted for through personnel costs. Only a careful re-

view of specific entries in specific situation can reduce double counting.

Capital Costs. The next step in the analysis calls for the researcher
to estimate the value of public capital investments generated by the firm.
The primary data source employed is the comparisonof the needs of the firm
to the resources of the community. The focus is on public costs required
only once in the course of a project. A distinction should be made between
direct capital costs associated with the plant and secondary effects the plant's
location generates, so that the impact of differentinvestment strategies can
be evaluated.

In some cases these costs will beapparent; such as the need for amajor
sewer line or road to service the plant. In other cases the costs may be less
apparent such as the need for new classroom space. The judgment of the
researcher is required combined with the computationof sensitivity effects.

Present Value Model. The final step in the model is to combine capital
costs, and yearlyrevenue and costfigures in a meaningfulway. For this pur-
pose a present value formulation is used. This model compares initial out-
lays to a discounted steam of future revenues and costs. Through discount
rates all future revenues and costs are transformed into dollars of present
worth reflecting the time value of money, permitting the comparison of fut-
ure impacts to immediate outlays. The model commonly employed is:

TEg My
PV =12 — -K
t=1 (l1+r)
Where:

PV = net present value of project
T = the number of years the project is evaluated for;

Et' Mt are as previously defined

r = the discount rate
t = time
K = initial capital investments.

The discount rate used in the analysis is crucial to the model and the
selection of a proper discount rate has been the subject of debate among ec-
onomists. Hammon notes that industrial land developers often consider .2
as the appropriate rate, 19 However, public enterprise has other objectives
beyond profit and such a high discount rate might preclude many public in-
vestments worthy of consideration., Haveman states that, '"Mosteconomists
now agree that the interest rate which should be used in public sector invest-
ment. ..implies that a discount rate of 8 to 10 percent should be applied in
evaluating public projects”.zo Ratherthan choose a specific discount rate the
researcher may ferret out the discount rate which causes the present value
of annual revenues and costs to just equal the capital outlays, the implicat-
ion being that at higher discount rates a project shows a negative present
value, while at lower discount rates it shows a positive present value.
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Aside from the discount rate the researcher mustselect an appropriate
time periodover whichto evaluate the project. A time period of twentyyears
is usually adequate sincethe present valueof adollar received twenty years
hence at a discount rate of .10 is but $0.15. The careful researcher willev-
aluate the project for periods of 10, 15, and 20 years to observe sensitivity
effects.

The output of this present value formulation, whether expressedinterms
of the net present value of the project or in terms of the internal rate of re-
turn, has great merit. It summarizes in one number a myriad of local con-
ditions and policies as well as assumptions of the researcher in collecting
the data and formulating the equations. It permits usthe combination of cap-
ital costs, and yearly cost and revenue estimates into a statement of the net
present cost-revenue attractiveness of the project.

The model framework described above proceeds from an initial state-
ment of the needs of the plant to a specific calculation of the cost-revenue
impacts. Several major difficulties in the estimation of the model paramet-
ers could dilute the utility of the approach. While regional employment, in-
come and population multipliers would relieve the researcher of uncertain-
ties associated with gross impacts, they are of little help in distributing that
impact among the various subcategories shown in Figure 2and 3. Other ma-
jor difficulties in using the model concern the difficulty of separating, but
not double counting, the direct and secondary annual and capital costs.

The model presented here is not specifically calibrated, but given the
uniqueness of industrial cost-revenue impacts across both industries and
communities and the inherent uncertainties of a priori analysis, such a cal-
ibration subsequently applied to all communities appears unrealistic. The
model can be calibrated on the local level, however, and once the relation-
ship between the direct employment and total employment, population, sch-
ool impacts and their assaciated costs is established the researcher can
vary his assumptions about the employment distributions, and community
policies and observe the differential cost revenue impacts. In some cases
the investment might be consistently wise or unsound despite wide variations
in the assumptions. If on the otherhand, the efficacy of the project varies
with certain assumptions the researcher should be in a position to estimate
the most probable assumption and policy set and evaluate the impact on that
basis.

APPLICATION OF THE MODEL

The model described above was applied in a real world situation involv-
ing the prospective location of a textile dyeing and finishing plant in an un-
incorporated area of Orange County, North Carolina just beyond the corpor-
ate limits of Hillsborough. During a preliminary bargaining session one of
the County Commissioners remarked, ''The allocation of this much of the
county's resources to employ maybe 75 people and put maybe $1. 5 million on
the tax books is not warranted.' The application ofthe model is reported in
brief form, but does illustrate the type of problems the technique can deal
with.

Analysis of Plant Characteristics. Initially the plant was to involve
capital expenditures of $1. 67 million, employ 75 low skilled workers, and re-
quire 250,000 gallons of water per day discharginganequal amount of "'mild"
effluent. 21 Within three years the firm planned to expand investments to
$2. 67 million, employment to 100, and water usage to 500, 000 gallons daily.
Wages paid by the industry (Standard Industrial Classification 226) were rou-
ghly comparable to the prevailing manufacturing wages inthearea. The pro-
posed location was serviced by roads, but not by sewer and water lines.
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The major policy requests of the firm were that the county provide sewer
and water extensions and that the community guarantee an adequate supply
of water.

Analysis of Community and County Resources. Hillsborough is a small
community with a 1970 populationof 1400, reflecting a modest increase dur-
ing the previous decade. Community leaders are quick to mention a lack of
new investment in the community and the town faces the fiscal dilemma of a
declining tax base and increasing demands for public services. Major re-
venue sources include local property tax revenues andtransfer payments from
State and Federal government. The town operates the water system and dis-
tributes an average of 350, 000 gallons of water per day while treating 100, 000
gallons (septic tanks accountfor the difference). Unemployment rates in the
community are very low and many residents commute to anadjoining county
for wqrk opportunities. The town business and political leaders supported
the location of the firm believing that revenues from sale of water to the plant
would enhance community fiscal resources and increase retail trade. The
town is located at the headwaters of the Eno River, a source of water for
downstream communities.

The county presents some interesting contrasts to the above. Its popu-
lation grew by 35 percent to 57,000 during the 1960 and 1970 decade. This
growth in both population andassociated new investment has been closely link-
ed to growth of a major university located within its boundaries, providing
the county with a growing, if highly concentrated, economic base.

Unemployment rates in the county have been consistently below the nat-
ional figures. The County did not presently operate a water system. Coun-
ty revenue sources include property taxes, and a 1 percent sales tax levy as
well as government transfer payments. The county commissioners were
split in terms of support for the firm.

Synthesis. After completing Steps 1 and 2 above, some of the specifics
of the plant's location became obvious. The firm requested that sewer and
water facilities be extended to the site. Since suchfacilities did notpresent-
ly exist and since the proposed location was in Orange County, the county
would be expected to extend those utilities. In return, the county would re-
ceive revenues from the ad valorum taxes assessed againstthe plantand new
dwelling units, and revenues generated by increases in the county's sales
tax revenues resulting from increased retail trade.

Since the county did not presently operate a water system the town was
asked to guarantee a sufficient supply of water, and to treat the plant's eff-
luent. Because the town was at the headwaters of the Eno River, the guar-
anteed safe yield of the Eno would have to be increased to insure sufficient
supply. Current water and sewage treatment facilities were inadequate to
cope with the incremental demandand would have to be augmented at the ex-
pense of both the county and the town. The primary revenues generated by
the firm's location and accruing to the community would be from the sale of
water to the plant.

It was assumedthatthe wages paid by the firm wouldbe identical to those
paid by the textile dyeing and finishing industry in North Carolina. Given
this assumption, the wages paid by the prospective plant would be slightly
higher than the prevailing industrial wages in the County.

The plant's manufacturing process relied almost exclusively upon low
skilled male labor. In September of1971 the supply of available experienced
male labor in Orange County was 50, indicating that Orange County unempl-
oyed labor could not be a majorlabor source forthe plants. In nearby Dur-
ham County, however, the supply of available males was 365and these people



would have a short journey towork if they accepted employmentat the plant.

Employment and Population Impact Distributions. Two population and
employment distributions were developed based on background data derived
from Steps 1 and 2. One assumes thatinmigrants into both the county and the
town will be relatively few and thatmost of the employees will commute from
a major population center inanadjoining county with the above mentioned re-
serve of experienced labor. The second distribution allows for more inmi-
grants into both the county and town thus accentuating the cost-revenue im-
pacts keyed to population.

Since the community and county are both small and a major trade center
exists in a nearby county within easy traveling distance, substantial income
leakage would occur and induced effects would be minor. Additionally, the
existing economies of both the town and the adjoining area of Orange County
were not conductive to significant economic integration with the proposed pl-
ant. Hence, as per Hirsch's suggestion (footnote 17), the secondary impacts
were assumed to be insignificant.

Derivation of Annual Costs and Revenues. Based upon a review of town
and county expenditures and revenue sources, models were developed to tr-
anslate the employment and population impacts into cost-revenue figures.
Some of the variables consideredinthe town modelwere: property taxes de-
rived from new dwelling units constructed by inmigrants, revenues from the
sale of water to the plant, proxies for variable costs associated with popul-
ation growth, andvariable costs associatedwith providing the water the plant
would require. County tabulations included property tax revenues, proxies,
for variable costs and revenues, and per capita school expenditures.

Separate calculations were then performed for the county and the town
which converted impacts into monetary terms. The results, expressed in
terms of annual revenues and costs, are shown in Table 1. The figures are
separated into two time groups reflecting the planned plant expansion.

Derivation of Capita Costs. The capital costinput to the model included
those costs generated by the plant's needs. Hence, for the county these in-
cluded the $67, 000 required for the utility extension, andan additional $31, 250
representing the county's share of the expansion of water impoundments in
keeping with the plant's requirements. The town's assumed capital costs to-
taled $221, 400, all of which were associated with the need to expand the lo-
cal water delivery systems, andall of which assumedlocal share of the costs
would remain similar to present formulations.

Present Value Formulation. The results of the analysis are summarized
in Tables 2-5. Two separate sets of calculations were performed, one each
for Hillsborough and Orange County. In each set of calculations sensitivity
effects were computer forthe discount rate (via determination of the internal
rate of return), the number of years the analysis extended, the two employ-
ment and population impacts, and one assumed policy change for each of the
areas.

Orange County's underwriting of the total cost of the sewer extension
appears questionable. Under populationdistributionone, which assumes low
inmigration of new residents into the county, the project shows a positive
net present valueat a 9 percent discountrate only if the benefits continue for
twenty years (Table2). Under the assumption of higher inmigration includ-
ed in distribution two, the underwriting of the total extension costs by the
county shows a negative net present value at a 9 percent discount rate for
all time periods. Given the negative bias of these outcomes it is unlikely that
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the county could pay all of the extension costs and still be able to justify the
investment on a cost-revenue basis.

We might now ask, is the project justifiable if the county and plant equ-
ally share the costs of the extension? As seenin Tables 2 and 3, the project
is more desirable under the reduced capitalassumption and shows a positive
net present value in all but two cases. Given the low unemployment rates
prevailing inthe county, the higher inmigration and lower net benefits assu-
med in the latter two cases are a distinct possibility. The county commiss-
ioners would have to accept the very real possibility that even if the initial
costs of theutility extensionwere shared equally withthe plant, the revenues
might not equal costs in the long term.

The results of the analysis clearly indicatedthat the project does not pr-
oduce a desirable cost-revenue balance to the town of Hillsborough. Unlike
the case with Orange County, the population distribution sensitivity effects
are minor and only the more favorable effects (Distributionl) are reported
here. Given this slightly more favorable distribution one, the revenues gen-
erated by the location of the plant are insufficient to offset the costs soin-
curred (Tables 4, 5).

Since the plant site is close to the existing corporate border of Hillsbor-
ough,itappeared thatextension of the corporate limits to include the propos-
ed plant and receive property tax revenues was a definite possibility. Tables
4 and 5 indicate thateven if the area was already within the corporate limits
and even if the town assumed no additional costs through incorporation, the
investment remains undersirable. At best, the internal rate of return is
.05, an insufficient rate to produce a positive net present value at a 9 per-
cent discount rate.

SUMMARY AND DISCUSSION

This paper has developed and reported on some preliminary findings of
a model designed to determine a priori the cost-revenue impacts of a pros-
pective industrial firm on a community. Recognizing the uncertainties as-
sociated with this type of an analysis the technique does not aim to a single
numerical solution, but rather stresses an iterative approach seeking to ex-
pose the effects of a researcher's assumptions and possible community pol-
icies. While not an optimum approach, it allows for improvements when
better submodels are available.

Can the model perform its functions? Given the application reported in
this paper, the answer would appear to be ''yes.' It can reduce the multit-
ude of impacts to a meaningful symbol. It can tell the researcher how crit-
ical his assumptions are. It can transform public policies into cost-revenue
implications and serve as a policy analysis tool. It can, however, leadto
incorrect conclusions as well.

It is not sufficient to know if a model does whatit is designed todo. We
must also evaluate how well it performs its task.

In its present form the model has too many relationships which the re-
searcher may have to develop on lessthan a sound empirical basis. This is
particularly true in developing the equations which determine the annual costs
and revenues, Additionally, the model requires the separationof annual from
capital expenditures and direct from secondary costs and revenues. While
conceptually simple, these distinctions are difficult to unravel in practice.
In short, while the structure of the model appears valid, reconsideration of
the form of the equations may be necessary.
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Another problem with the model is the difficulty of anticipating and dis-
tributing total population and employment impacts among the sub-groups in
Figure 2. Observation of the impacts of recently located plants maybe help-
ful, but thevariations across time, industries and plants are likelyto be lar-

ge.

In its currect form the analysis suggested here is as much an art as a
science. In the hands of a careful researcher willing to seekout the sensit-
ivity effects of his assumptions, and willing to make those assumptions clear,
the technique does have some validity. Hopefully, through use and basic re-
search investigating labor maket dynamics, actual incurred costs, etc., its
utility will increase.
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TABLE I

ANNUAL REVENUES, COSTS AND CAPITAL COSTS (IN THOUSANDS)
OF DOLLARS) FOR TWO POPULATION DISTRIBUTIONS

Years 2 and 3

E M E M K
Orange County
Distribution 1 19.5 10.4 29.9 15.8 98.2
Distribution2 22.9 18.5 34.3 24.3 98.2
Hillsborough
Distribution 1 32.7 30.2 63.8 60.5 221.4
Distribution 2 35.5 31.2 66.7 61.5 221.4
Distribution 1 43.8 30.2 81.6 60.5 221.4
(assuming incor-
poration of plant
area)
E = Annual Revenues
M = Costs
K = Capital Costs
TABLE 2

NET PRESENT VALUE ($000) OF BENEFITS TO
ORANGE COUNTY AT .09 DISCOUNT RATE

Years Evaluated

10 15 20

Employment, Population
Distribution 1

full capital -28.7 - 5.5 9.5
reduced capital® 4.8 27.9 43.0
Employment, Population
Distribution 2
full capital ~522 -35.8 -25.1
reduced capitala -18.7 - 2,3 8.4
TABLE 3
INTERNAL RATE OF RETURN TO ORANGE COUNTY
Years Evaluated
10 15 20
Employment, Population
Distribution 1
full capital .03 .08 «10
reduced capital® .10 .15 .16
Employment, Population
Distribution 2
full capital a <01 .03 .06
reduced capital .03 .08 «10

a'Capital outlay was reduced to $64, 700 onthe assumption that cost of the
sewer extension would be equally shared by the county and the plant.
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TABLE 4

NET PRESENT VALUE ($000) OF BENEFITS TO
HILLSBOROUGH AT .09 DISCOUNT RATE

Years Evaluated

10 15 20
No Plant Area
Incorporation -204.5 -199.1 -195.6
With Plant Area
Incorporation -117.4 - 82.8 - 60.2
TABLE 5

INTERNAL RATE OF RETURN TO HILLSBOROUGH

Years Evaluated

10 15 20
No Plant Area
Incorporation < .01 <.01 <.01
With Plant Area
Incorporation <.01 .03 .05

a‘Capital outlay was reduced to $64, 700 on the assumption that cost of the
sewer extension would be equally shared by the county and the plant.
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FIGURE 3
HYPOTHETICAL TOTAL EMPLOYMENT AND POPULATION
IMPACT DISTRIBUTION

Total School Dwelling
Source: Employment Population Enrollment Income Unit
Impact Impact Impact Impact Impact
Inmigrants
Into Study
Area 2] P] sy vy duy
Commuters g2 P, s, Y, du,
Not Inmigrant
Within Study
Area g p s d
3 ¥ u
Commuters 2 3 3 3
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Total G P S Y DU
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