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of EZs apart from surveys of plan administrators. This paper
analyzes the effect of the Indiana EZ program on local employment
and investment using a panel of local taxing jurisdictions.

In 1988, the direct budgetary costs of the Indiana program
totalled over $11 million, averaging $13,933 per participating
firm, $4,564 per new job, and $31,113 per new zone resident job. I
estimate that zone designation initially reduces the value of
depreciable personal property by about 13 percent, but also reduces
unemployment claims in the zone and sutrrounding community by 19
percent. Both estimates are statistically significant. The value
of inventories in Indiana zones is 8 percent higher than it
otherwise would be, and the estimated effect is marginally
statistically significant.
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1. Introduction

The concept of urban enterprise zones (EZs) returned to the national
agenda with the introduction last year of the Bush Administration’s EZ
Jobs-Creation Act of 1990. It has been part of subnational economic
development strategy, however, since the early 1980s. At last count, 37
states (and the District of Columbia) have established some form of EZ
initiative. While they differ in specifics, all of the programs provide tax
preferences to capital and/or labor and other development incentives in an
attempt to induce investment expansion or location, and to enhance employment
opportunities for residents in depressed urban areas.!

Our understanding to date of the effect of these programs has been
gathered from surveys of zone administrators or participating firms.? These
are primarily studies of the political economy of zones and their successful
design, where success is measured by the number of participants.?® While they
provide valuable data on zone characteristics, these studies cannot address
the first relevant question about EZs: Did zone designation improve economic
conditions in and around the zone?

This paper pursues this question by analyzing the effects of the Indiana
EZ program on local employment and investment with a panel of local taxing

jurisdictions. The Indiana prograim includes employment incentives which are

10ccasionally, EZs are designated in rural areas. See Erickson and Friedman
(1990) .

2Green (1990) summarizes the related literature.

*Most of these studies focus on the administrative design of the program,
for example, the degree of state versus local involvement. See Sheldon and
Elling (1989) for an example. One important and untested difference in programs
is that some use marginal tax incentives (a tax credit on new investment, for
example) and others do not (Indiana's inventory tax credit is an example).
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typical of other state EZ programs, and has been operating long enough to
generate several years of post-EZ data. Several of the survey studies
conclude that Indiana's program is one of the most successful.® A second
important issue which should be addressed -- the cost effectiveness of EZ
programs -- is only introduced here, in a summary of the direct budgetary
costs of the program.

Because of their location-specific nature, EZs can become valuable tools
for evaluating the effectiveness of tax incentives as economic development
policy, and can add to the longstanding debate on the effects of tax
competition in the location of capital investment.® One criticism of tax
competition between states is that any tax-induced investment may by only
relocation from another state. Tax competition is then a zero sum game for
the country as a whole. The issue of net capital investment is less pertinent
to the effects of EZ incentives since redistribution even within the state may
be an end in itself.® If investment is relocated from local labor markets
with low unemployment to local labor markets with higher unemployment, the
incentives may generate efficiency gains for the economy as under-utilized
resources are tapped.

The next section reviews the survey-based literature, and describes the

characteristics of the typical EZ in the United States. Section 3 summarizes

“See Sheldon and Elling (1989).
5See L.E. Papke (1991) for a review of this debate.

fEZ investment may give individuals employment experience that enhance their
long run employability. Then even a relatively short run economic development
program may have longer run effects (See Bartik, 1991). EZ programs are not one
time shocks, but rather continue for many years., Since my panel includes several
years of post-EZ data, it may be possible to determine if the effects of
designation persist.



characteristics of participating firms in the Indiana EZ program.
Participants have been required to register annually with the Indiana
Enterprise Zone Board since 1986, and report the value of the tax credit
claimed and employment during the year. Section 4 presents econometric
evidence on the effect of zone designation on investment and employment using
a panel of local taxing jurisdictions. The final section summarizes and

concludes.

2. What are the characteristics of the typical EZ?

The most comprehensive survey of local EZ coordinators is summarized by
Erickson and Friedman (1990a). They analyze data from 17 states collected by
the Department of Housing and Urban Development (HUD). I summarize some of
their findings below to illustrate typical zone economic conditions.

Most zones are poor areas with high rates of unemployment. Erickson and
Friedman report that most zones experienced negative population growth prior
to designation (between the years 1970 and 1980). The median unemployment
rate reported was l4.4 percent, with a mean of 16.0 percent. Unemployment in
the surrounding community at designation was also well above the national
rate, which ranged from 9.7 percent in 1982 to 7.0 percent in 1986. Median
family income in the zones in 1979 was less than 60 percent of the comparable
national figure, and the average proportion of families in poverty was over
three times the national mean and 70 percent higher than that in the host
community Minority residents composed 45 percent of the typical EZ
population, about double the proportion in the host community and nearly three
times the national average.

Zones are relatively small in area and population size. The sample mean



resident population was 14,500 but the median is 4,500 persons -- close to a
census tract. The median zone size is 1.8 square miles, and 75 percent of
zones are less than 5.6 square miles, although the mean is 25.6.

Zones have different land-use patterns than their surrounding
communities. The average share of industrial land (18.1 percent) was over
twice as large as in the host community, and the share of commercial land
(15.3 percent) is about 70 percent higher than in their host communities.

Erickson and Friedman estimate that one-third of the zones in their survey
achieved gross job growth rates that were higher than the national rate over
comparable time periods. They conclude that this is a reasonable achievement
for a severely economically depressed core surrounded by a depressed
community.

Other studies measure the success of EZ programs by the number of
participating firms. Sheldon and Elling (1989) compare the EZ programs in
Illinocis, Indiana, Ohio, and Kentucky. They analyze the effects of different
levels of management involvement on the number of firms receiving benefits.
They conclude that the number of administrative staffing hours is associated
with the greatest number of participants, but that zone designation had a
moderate impact at best. For Indiana, they report that 31 percent of firms
receiving benefits were start-ups, 57 percent were expanding firms, and 12
percent were relocating. (They do not indicate whether these are local
relocations.) They conclude that the Indiana program has been the most
successful of the four in attracting participation.

Erickson and Friedman (1990b) use the HUD data to estimate the effect of
state policy variables (such as marketing techniques by the state, number of

incentives offered, number of zones designated, number of zone criteria) and



zone characteristics (unemployment rate, poverty rate, land area, population)
on the reported number of jobs created or saved in the zone, and on the number
of firms investing in the zone. While they find nothing conclusive about
employment, they report that the number of incentives offered is positively
related to the number of participating firms. The number of zones in a state,
and the number of qualifying criteria are negatively related to participation.
The policy variables are not statistically significant.

Reliance on the surveys of zone coordinators for measures of EZ success
is problematic. As the authors above acknowledge, zone administrators may
have an incentive to rationalize the existence of the zone program. Apart
from that possibility, however, reported utilization rates are insufficient to
distinguish economic activity due to zone designation from that which would
have resulted in the absence of the program.

While the Indiana EZ tax credits began in 1984, participating firms have
been required to report credits claimed and employment figures to the Indiana
Enterprise Zone Board beginning in 1986. The next section describes the

Indiana program and summarizes the three available years of registration data.

3. The Indiana Enterprise Zone Program

Indiana’s EZ program was modeled and adopted in 1983 on the wave of
enthusiasm and fanfare of the Reagan Administration’s submission of federal EZ
legislation in 1981. Initially, areas in six Indiana central cities were
designated as zones; subsequently, others were added to bring the current
total to l4. Each zone has a ten-year duration, subject to renewal.

To qualify for zone consideration, the area must have an unemployment

rate at least 1.5 times the average statewide unemployment rate, and a



resident household poverty rate at least 25 percent above the U.S. poverty
level. 1Its resident population must be between 2,000 and 8,000 persons and
its geographic area is between three-quarter and three square miles, all with
a continuous boundary.

Like EZ initiatives in other states, Indiana's incentives target both
labor and capital. While there is no explicit statement of its goals in the
original legislation, presumably the intention of the program is to increase
both employment and investment. The employment tax credits provided are
similar to those in other states, but the capital incentives are unusual, as
explained below.

Several tax concessions are provided under the Indiana program.

1. Zone firms may claim a tax credit against local property tax
liability equal to 100 percent of the property tax imposed on all inventories
located in the zonme.

Along with machinery and equipment, inventories are a component of the
business tangible personal property tax base.’ Eight states do not tax any
tangible personal property, and another twenty-five states specifically exempt
inventories. Thus, Indiana is one of a minority of states which impose a
local property tax on inventories, although neighboring Ohio and Kentucky also
tax inventories.

2. Zone firms may claim a total exemption from the corporate gross
income (receipts) tax of all incremental income (receipts) derived from
sources within the zone after the designation base year.

Indiana’'s gross income or receipts tax is a tax on instate receipts.

Corporations pay the greater of this and the corporate net income tax (where

"Unlike machinery and equipment, inventories are not depreciable.
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profits are allocated to the state based on the three-factor formula).
Typically, a small firm will pay the gross income tax since no deductions are
taken in computing tax liability. Eligibility for the exemption, then,
requires that the enterprise be legally organized as a corporation; sole
proprietorships, partnerships, and Subchapter S corporations do not qualify
because they are not liable for the gross income tax. Further, if the sale
giving rise to the incremental income is outside of the zome, it is ineligible
for the exemption.

3. Lenders may claim a tax credit of 5 percent of interest income
received from loans to zone businesses and residents for residential or
business real property improvement. Existing loans qualify for the credit, as
well as new loans. Lenders claiming the credit need not be located in the
zone.

4. An income tax credit may be claimed by employers hiring zone
residents of an amount equal to 10 percent of wages with a ceiling of $1,500
per qualified employee. This ceiling is not indexed and has not been raised
since 1984.

5. Zone residents are allowed an income tax deduction equal to one-half
of their adjusted gross income with a ceiling of $7,500.% This ceiling is
also not indexed and has not been raised since 1984.°

These employment tax credits are typical of other EZ programs. They are

designed to increase employment in the zone, and in particular the employment

8 sixth incentive, which has not yet been claimed on individual tax
returns, is an income tax credit of up to 30 percent to individual investars for
the purchase of stock in start-up or expanding zone businesses,

°The analysis in this paper is limited to the business tax incentives
included in the EZ program, since the Indiana Department of Revenue does not

presently collect separate data on this item from individual income tax returns.
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and income of zone residents. Tax credits are valuable to both profitable and
unprofitable (i.e., non-taxpaying) firms alike. However, since the dollar
amounts of both the tax credit for firms, and the deduction for employees, are -
capped and not indexed for inflation, these incentives will lose much of their
value over the life of the zomne.

The capital incentives are more generocus. The gross income tax
exemption, since it is based on the increase in gross income, represents a
partial barometer of the economic growth in the zone. It does not encourage
sales outside of the zone, however.

The most lucrative capital incentive, the inventory tax credit, is
unusual iﬁ several respects. First, zone programs in other states typically
provide incentives for investment in machinery or equipment rather than
inventories.!® U.S. inventories are sharply procyclical, as is well known,
and it is not clear what a large stock on inventories represents. Further,
the stock of inventories held will vary with the production process of the
firm. Thus, the value of the credit will vary by type of firm.1

In addition, the inventory tax credit applies to the stock of
inventories in each year, not just to marginal investment. The local
governments likely spent more than they needed to if they wanted to subsidize
new investment.

The ITC does enhance cash flow for firms which hold inventories. Since

the price of holding inventories has fallen, any zone firm will find it

Yproposed federal legislation calls for tax credits for new investment in
structures.

1¥or example, instrument manufacturers and retailers hold about 25 percent
of total capital in inventories, compared to five percent for manufacturers of

petroleum products and providers of business services.
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optimal to hold a higher level of inventories than if it were a non-zone firm.
The ITC will increase profits of zone firms, and may compensate them for
noncapitalized profit-reducing characteristics of their EZ location. This may
increase economic activity in the zone, and stimulate investment in machinery

and equipment which would not have occurred in the absence of the program.!2

An Overview of Zone Participants

Since 1986, zone businesses receiving tax savings are required to
register annually with the State Enterprise Zone Board. The registration
forms include questions on tax credits claimed, and on the hiring practices of
zone firms. Table 1 shows the number of participating business by major
industry group, organization type, and firm size for each of the three
available years.!® The number of firms averaged about 1000 each year,
although there was an 11 percent drop in participation between 1987 and 1988.
Retajilers are the largest group, accounting for about one-third of
participants. Business and professional service enterprises ranked second,
followed by manufacturers and wholesale distributors.

There have been some changes in the industry mix over the three year
period. The fraction of manufacturing firms rose from 17.9 to 21.3 percent,
and wholesale distributors rose from 12.4.to 15.9 percent. Eighty percent of
firms are corporations.

About two-thirds of participants have.fewer than 20 employees. Firms

reported 2,897 new jobs created in 1988, with 14.7 percent of those jobs going

25ome have argued that these areas are in such economic distress that
maintaining the existing levels of employment and investment are desirable EZ
goals,

3See J.A. Papke (1990) for more detailed participant characteristics.
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to zone residents. On average, the zone residents were paid about half as
much as the other employees. Most zone businesses are locally oriented, with
90 percent of total receipts derived from transactions within Indiana, and 74
percent derived from transactions within the zone.

The 1988 direct budgetary cost of the Indiana EZ tax preferences
amounted to $13.6 million, of which 84 percent was attributable to the
inventory property tax credit. The following lists the breakdown of direct
budgetary costs (foregone tax revenue) in 1988 by program provision and level

of government!:

State Local
(in thousands)

Inventory tax credlt 11,459.1
Gross income tax exemption 480.4
Employee expense credit 390.3
Loan interest credit 892.7
Personal income tax deduction 411.9

$2,175.3 $11,459.1

Table 2 details the dollar value of the EZ tax preferences for different
size businesses. The average tax savings for all firms totaled $13,933 in
1988. The average tax preference rises with the size of the business. For
example, the average tax savings for the smallest firm was $4,106, while the
largest firms claimed $98,493 on average.

Table 3 presents tax savings by major industry. Manufacturing firms
reported the largest number of tax savings each year, over 50 percent of the
total. In 1988, manufacturers received 62 percent of the tax saving value of
the total package of EZ subsidies, and their average of $40,335 was about

three times the all-industry average.

l4These direct budgetary costs are based on the credits and exemptions
claimed on the 1989 registration forms filed by program participants in 1989, and
on property tax data provided by the Indiana State Board of Tax Commissioners.
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Since one purpose of the EZ program is to encourage job creation,
particularly the hiring of zone residents, tax savings relative to the
reported number of jobs created are also reported in Table 3. The average tax
subsidy per new manufacturing job was $4,306. Expressed per new job going to
the targeted group, zone residents, the tax savings were $29,203 per new zone
resident job.

The inventory tax credit, the most generous incentive, is a credit
against the local property tax. Since the property tax is a residual tax,
when the credit reduces the assessed value of taxable property the amount is
shifted onto other local sources. The amount of the shift will vary with the
fraction of inventories of the firms located in the different zones. Table &4
presents estimates the shift in the property tax burden by zone, per new job
and new zone resident job.!®> 1In 1983, the average cost per new job ranged

from a high of $11,747 in Hammond to $815 in Madison.

4. The Impact of the EZ Frogram on Investment and Employment

This section presents econometric evidence on the effect of the EZ
program on local employment and investment. At the time of this writing, a
total of 10 zones have been in operation for at least four years, 6 of these
zones for five years. Thus, it is possible to include several years of post-

designation data. Since EZs are not a defined taxing jurisdiction or separate

13These property tax data were provided by the Division of Tax Review of the
Indiana State Board of Tax Commissioners. For example, the 1987 assessed value
of the exempt inventories in the Elkhart EZ was $4.2 million, or 2.7 percent of
the total taxable property values in Concord township. To make up this loss in
tax base, $331 thousand of taxes were shifted to the remaining non-exempt
properties. Without the exemption, the gross tax rate in the district would have
been $9.7807 (in dollars per $100 of assessed value); with the exemption, the
actual tax rate was $9.8870, an increase of 1.1 percent.
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governmental unit, conventional economic data are not available by zone.
Instead, I use data from the smallest (in terms of geographic area)
jurisdiction that surrounds the zone.

I estimate the effects of EZ designation on two types of capital.
Inventories are examined since they are targeted by the investment incentives.
In addition, if the program succeeds in increasing business activity in the
zone, investment in machinery and equipment may increase.

The value of inventories and depreciable personal property (machinery
and equipment) is obtained from the Division of Tax Review, Indiana State
Board of Tax Commissioners. Annual data, 1981-1989, are provided for 16
taxing districts, 10 of which eventually included an EZ.1® A taxing district
is a geographic area within which property is taxed by the same taxing unit
and at the same total rate (Indiana Code 6-1.1-1-20). It is generally smaller
in area than a township and is close in size to an EZ.

Labor market effects of zone designation are estimated with data on
annual unemployment claims.!” Claims from January 1980 to December 1988 for
22 unemployment claims offices are included in the sample. Ten of these
offices eventually served an EZ. Bgcause each office serves the zone and

surrounding city, a change in zone employment may not be reflected in these

16The six non-zone taxing districts are selected on the basis of similar
industrial employment composition to the zones and data availability.

. YUnemployment claims by office are provided by the Indiana Department of
Employment and Training Services. Actual unemployment claims may better reflect
local labor market conditions than city employment figures since (1) unemployment
claims are by nearest office, and zone and near-zone workers would apply there;
and (2) city employment estimates are based on a relationship between the county
and city which is calculated only once every 10 years.
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data.l® However, any spillover effects from the zone into the community’s
labor market will be captured.

Tables 5 and 6 present summary statistics for machinery and equipment,
inventories, and unemployment claims from 1981 to 1989. The jurisdictions
averaged about $49 million in machinery and equipment, $38 million in
inventories, and about 8,000 unemployment claims per year. The statistics are
also reported separately for zones and non-zones, but comparisons between the
two are not valid for assessing EZ effects (even if the zones were selected
randomly) since zone designation occurs in later years.

The question of EZ effectiveness could be easily addressed if the
programs were administered as traditional experiments. That is, areas would
be randomly selected and the effect of the program would be measured by
comparing the performance of the experimental and control groups. However,
actual EZ designation is based on economic performance, so the data are
nonexperimental in the usual sense. Nevertheless, by controlling for sample
selection, the data can be used to address the counterfactual question: How
did zones perform relative to what would have been their performance in the
absence of zone designation?

The correct estimation technique for an experiment is determined by the
assumptions about the nature of the data. As discussed above, if zones are
selected randomly, the effects of the program are consistently estimated by a
cross-section comparison of means between the control and experimental groups.
No time series variation is necessary. Alternatively, if data are available

only for the experimental group, but are available both before and after the

8In the sample, the average city size is 28.9 square miles, and ranged from
16.7 to 39.2. Zones (which can be no larger than three square miles) represent
about 10 percent of land area on average.
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experiment, then means can be compared across time. In this case, consistént
estimation does not require random selection, but it does assume that all
changes across time are attributable solely to the experiment -- there are mno
external influences.

I have panel data on zones before and after designation, as well as non-
zone jurisdictions, so I can control for aggregate or external influences over
time with aggregate time effects. Since EZs are selected on the basis of
depressed economic conditions, I estimate three specifications which allow for
different types of sample selection. In particular, the specifications allow
for EZ designation to be correlated with unobservables affecting economic
performance. All three models include jurisdiction fixed effects.l® The
fixed effects take account of permanent differences across zones which are
likely to influence designation. For example, zones may vary with respect to
industrial composition and characteristics of the labor force,

In the second specification, in addition to the fixed effects, I allow
selection to be based on jurisdiction-specific growth rates. This allows for
zones to grow at different rates and allows program designation to depend on

these growth rates.2? The third specification allows designation to be based

¥Estimates with and without fixed effects demonstrate that unobserved
effects associated with capital investment are positively correlated with zone

designation (these results are available upon request). This may occur, for
example, if existing industrial composition was considered in the selection
process (e.g., more manufacturing firms may have been included as survey

literature indicates).

Estimates with and without fixed effects on the unemployment data indicate
that unobserved factors associated with large unemployment claims are positively
correlated with EZ designation. This is not surprising, given the selection
criteria of the program.

Aside from sample selection issues, previous research has demonstrated the
importance of controlling for jurisdictional fixed effects in measuring the
influence of tax incentives on economic development (see L.E. Papke (1991)).

*Heckman and Hotz (1989) refer to this as the "random growth model."
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on lagged values of the dependent variable as well as the zone-specific time
invariant unobservables (fixed effeccsj. For example, this allows zone
designation to depend on the level of employment or investment in the previous
period.

The most basic model is given by equation (1).

log yij¢ = ay + St + SEZ;e + uj, (1)

EZj, equals 1 if jurisdiction i is a zone in year t, and 0 otherwise. The
variable y;. is either the annual level of inventories, machinery and
equipment, or unemployment claims. The coefficient on the EZ dummy, when
multiplied by 100, measures the percentage change in inventories, for example,
due to zone designation. This specification includes an linear time trend ft,
and the ajs control for unobservables that are time-invariant over the sample
period and may be correlated with zone designation.?!

If the unobservables u;, are uncorrelated over time and are
homoskedastic, equation (1) is efficiently estimated by fixed effects.
However, the unobservables are unlikely to be uncorrelated. An alternative
approach in the presence of likely persistent and positive serial correlation
is to first difference equation and estimate the resulting equation (2) below
by OLS.

alog yi¢ = B + 8AEZ;, + Auj, (2)

Table 7 (first column of each pair) reports the estimated coefficients on the

2lgince 1 am primarily interested in consistent estimation of the EZ effect,
it is not necessary to include other covariates provided that they are not
systematically related to zone designation, after controlling for fixed effects,
random growth rates, and aggregate time effects in the specifications.
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EZ dummies. e

The estimates indicate that zone designation leads to a 9.8 percent
decline in machinery and equipment, and an 8.3 percent increase in
inventories. Both estimates are statistically significant at the five percent
level.

The most valuable tax incentives apply to the stock of inventories so
the positive coefficient in the inventory regression is not surprising.
However, the approximately 10 percent drop in machinery and equipment suggests
a substitution by zone firms away from machinery and equipment and toward
inventories. Evaluated at the means of the sample, this is equivalent to
about a $5 million drop in the value of depreciable personal property, which
is not nearly offset by the $3.2 million increase in the value of the (now
tax-free) inventories.

Using equation (2), EZs are estimated to reduce unemployment claims at
the nearby claims office by 25 percent relative to what they would have been
without the program. The coefficient is statistically significant at the five
percent level. This is a striking effect, suggesting that therxe are
substantial spillovers to the host community’s labor market from EZ
designation.

I test whether the unobservables in (1) are positively correlated by
regressing the residuals from the differenced equation on lagged values. If
there was strong positive correlation in the levels, then there should be
little in remaining in the differenced equation. If, however, there was no
positive correlation to begin with, then differencing induces negative
correlation. The ARl coefficient in the inventory regression is -0.178 (with

a standard error of 0.104); in machinery and equipment, -0.261 (0.116), and in
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unemployment claims, -0.317 (.007). These coefficients are statistically
differént from O which is the value expected in the case of a random walk.
However, the estimate is also different from -0.5, which is expected if there
were no correlation in the errors in (l1). There is no strong case, then, for
either the fixed effects technique or first difference estimation. However,
first difference estimation is the conservative approach since any induced
serial correlation would be negative, and thus the reported OLS standard
errors would tend to be overestimates.

To get an idea about the effects of serial correlation on the standard
errors, I calculate the robust standard errors in Wooldridge (1989), allowing
for heteroskedasticity and first order serial correlation. As expected, these
are all actually smaller than the OLS standard errors, reflecting the negative
correlation induced by first differences. For machinery and equipment, the
robust standard error on the EZ dummy is 0.02796, for inventories, 0.0239, and
for unemployment claims, 0.0836.

The second specification, the random growth rates model given by
log yir = @y + Byt + fpr + SEZj + e, (3)

allows zone selection to be based not only on the level of activity aj, but on
the growth rates g;; as well. This generalization is desirable if, for
example, fast-growing or slow-growing areas are more likely to be selected.
This second model is more general than the first in another dimension in that
aggregate time effects, f,¢, replace the linear time trend.

As with equation (1), equation (3) is first-differenced to obtain

equation (4):

17



Alog yi¢ = Bi1i + 8Bz + OAEZjp + Auyp - (&)

1f the uj, show strong positive autocorrelation then equation (4) should have
approximate white noise errors; it is estimated by standard fixed effects.

Results from estimating equation (4) are presented in the first columns
of Table 8. The estimated effects of zone designation in this more general
model are quite similar to those obtained with the first model. Zones are
estimated to have 13 percent less machinery and equipment, 8 percent more
inventories, and 19 percent fewer unemployment claims than they would have had
as non-zZones.

Spedifications (1) and (3) control for varying degrees of sample
selection, but they impose the restriction that zone designation has the same
effect in each year after designation. That is, EZ designation causes a
permanent shift in the level of activity in the zone, relative to its non-zone
state., This may be too restrictive if the influences of the incentives change

over time. This restriction is relaxed in

log yit = aj + At + 8;EZYRljy + S,EZYR2iy + ... + OsEZYRS5;y + uje. (5)

This is an extension of equation (1) which allows the effect of zone
designation to vary over its life. The EZ dummy is replaced by a series of
dummy variables for each year of zone designation; for example, EZYR2;, takes
on the value 1 if jurisdiction i has been a zone for two years in year t, and
0 otherwise. The same estimation technique is used; that is, equation (5) is

first-differenced to obtain
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Alog yic = B + 8,AEZYR1j; + 8,0EZYR2j + ... + 65AEZYRS; + Aujy, (6)

is which estimated by OLS.

Results are reported in the second columns of Table 7. Unfortunately,
the data are not very informative about the time pattern of zone effects
(partly due to the sparseness of the data in later periods). The point
estimates suggest that the effect persists over the five years. For both
inventories and unemployment claims, the hypothesis that all the coefficients
are equal does not come close to being rejected (with p-value .78 and .73).
That is, the permanent shift model (1) is supported for both inventories and
unemployment claims.

Estimates of (6) can also be used to test whether zone designation has
only an initial first-year effect. In the inventory regression, when the
coefficients on EZYR2-EZYRS5 are set to zero, the r-squared is .009, which
translates into an F-test against (6) with a p-value of .33. So, this
hypothesis can not be rejected at traditional levels either. It is clear,
however, that the permanent shift model given by (1) explains more variation
in the data (with an r-squared of .035). For unemployment claims, the first-
year effect model has an r-squared of .028, which translates into a test with
a p-value of .68. The permanent shift madel explains slightly more variation
in the data (with an r-squared of .029).

For machinery and equipment, the test that all the EZ coefficients in
(6) gives a p-value of .097, marginal evidence against the null hypothesis of
a permanent shift. For the first-year effects case -- when the coefficients
on EZYR2-EZYR5 are restricted to be zero -- the r-squared in the first-

differenced equation is .106 (giving a significance level of .65 against (6))
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compared to .059 for the permanent shift model. Apparently, for machinery and
equipment, a model which imposes a first-year effect explains the data better
than one which imposes a permanent shift. This is good news from a policy
perspective, since the drop in machinery equipment associated with zone
designation appears to occur in the first year only. Several more years of
post-EZ designation data would help confirm this possibility.

I extend the random growth model (3) in a similar fashion:

log yit = aj + Byit + B¢ + 6,EZYRLye + ... + O5EZYRS; + uj,. 7

The corresponding first-differenced equation,

Alog yip = Byi + 8By + S,AEZYR1y + ... + SSAEZYRS{y + Aujy, (8)

is estimated by fixed effects.

The estimates from this equation, reported in the second columns of
Table 8, tell a similar story. For machinery and equipment, neither the
permanent shift nor the first-year effect model is rejected against the model
with unrestricted EZ year effects. As with model (1), the first-year effect
model fits the data better, with an r-squared of .30l compared with .287 for
the permanent shift model. For inventories, neither restriction is rejected.
The permanent shift model fits slightly better (an r-squared of .274 versus
.268 for the first-year effect model).

The difference between the permanent shift and first-year effect models
is more pronounced for unemployment claims. The first-year effect model is

rejected against (8) at the 8 percent level (with an r-squared of .627); the
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permanent shift model is not rejected at any level less than 30 percent (with
an r-squared of .636).

To summarize, there is evidence that zone designation has a longer-run
effect on the local labor market. Unemployment claims in communities
surrounding zones experience a permanent decline. That is, each year after
designation, claims are about 19 percent lower than they would have been in
the absence of the zone program. On the other hand, the data support the
conclu;ion that zones have a first-year only decrease in machinery and
equipment, although this is barely distinguishable from a permanent decline
hypothesis. The estimates suggest that zone inventories undergo an permanent
increase but again the statistical tests reveal nothing conclusive,

Finally, to account for the possibility that designation is based on the
lagged value of the dependent variable before designation, I estimate a third

specification:
log yir = aj + B¢ + plog yi ¢-1 + O6EZjy + ujy. (9)
To estimate (9), the equation is first-differenced. The resulting equation
Alog Yir = ABze + pAlog yi ¢-1 + SAEZj¢ + Aujy (10)

is estimated by instrumental variables using 4Alog yj -, as an instrument for
Alog yj ¢-y since Alog yi ¢-; and Au;, are correlated.

Using this third specification, zones are estimated to have about l4
percent less machinery and equipment (with a coefficient on the EZ dummy of

-0.135 and a standard error of 0.045), 6.8 percent more inventories (0.068
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(0.052)), and almost 22 percent fewer unemployment claims per year (-0.219

<

(0.106)).

The estimated effects of the EZ program are similar in all three
specifications. The estimated p is small and insignificant in the third
specification for each of the three dependent variables; thus the more general

version of the other specifications, the random growth model, is preferred.

5. Summary and Conclusion

This paper presents estimates of the effect of an EZ program on
unemp loyment and capital investment in the zone and surrounding community.

The estimates indicate that the Indiana EZ program has permanently increased
the value of inventories by about 8 percent in the zones relative to what it
would have been without the program. However, the value of machinery and
equipment is reduced by about 13 percent. This drop could be a transitory
one-time adjustment, but the imprecision of the estimates make it difficult to
determine; the point estimates indicate a permanent downward shift.

While the value of the capital tax preferences exceed those claimed for
employment, zone designation appears to have a large impact on the local labor
market. This may reflect a demonstration effect described by zone
administrators. 1 estimate that unemployment claims decline by about .19
percent following designation. At the mean of unemployment claims, this is
about 1,500 fewer claims per year. The evidence for a permanent effect on
unemployment claims is stronger than that for capital. These estimates are
statistically significant in all models.

This paper does not address the indirect tax revenue effects of the EZ

program, which would be neceésary for a complete accounting of the program.
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However, it 1s worth noting the implications of the capital investment
estimates for the local property tax base. My estimates suggest that zone
designation further reduces the local community tax base by a drop in the
(taxable) value of machinery and equipment, over and above the direct loss in
revenue due to the inventory tax credit.

Direct assistance to business may be the most controversial type of
state and local economic development policy. Tax concessions transfer most of
the discretionary authority for a public program to a non-public third
party -- the firm, in the case of EZs. These tax expenditure policies should
be evaluated in terms of their employment and investment effects, and their
cost to the state and local community. These evaluations would serve as a
useful guide for federal legislation.??

I regard these results as a first step toward an evaluation of EZ
performance apart from survey evidence. A useful extension of this research
would be a similar type of analysis for EZ programs in other states.

Estimates from states with different degrees of overlap between data
Jurisdictions and zone boundaries would add confidence to our findings, and
allow us to test the breadth and duration of EZ spillovers. Further judgement
about the potential effectiveness of EZ capital incentives awaits analysis of
a program which employs marginal investment incentives to target capital

investment .

22Proposals have included tax credits for newly constructed depreciable real
property, preferential capital gains treatment, a tax credit for compensation
(wages and health insurance costs), and faster recovery of the cost of child care
facilities. See the Joint Committee on Taxation (1991) for a discussion of H.R.
11, H.R. 23, H.R. 1445, and H.R. 1747.
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Table 1. Characteristics of Participating Firms:
1986, 1987, and 1988 Registrations

1986 1987 1988

Number 1,054 1,068 949
Industrial Group:

Manufacturing 189 (17.9) 206 (19.3) 202 (21.3)

Retail Trade 405 (38.4) 389 (36.4) 331 (34.9)

Wholesale/Distribution 131 (12.4) 143 (13.4) 151 (15.9)

Services 329 (31.2) 330 (30.9) 265 (27.9)
Organization Type:

Corporation 648 (61.5) 816 (76.4) 764 (80.5)

Unincorporated 406 (38.5) 252 (23.6) 185 (19.5)
Firm Size (Employees):

Under 20 729 (69.2) 739 (69.2) 617 (65.0)

21-50 181 (17.2) 183 (17.1) 187 (19.7)

51-100 74 (7.0) 73 (6.9) 72 (7.6)

100 + 70 (6.6) 73 (6.9) 73 (7.7)
New Jobs (Total) 2,349 2,906 2,897
New Jobs (Zone Resident) 613 (10.7) 497 (17.1) 425 (14.7)
Average Annual Wages (Total) §21,414 $19,339 $20,434
Average Annual Wages

(Zone Resident) $12,109 (56.5) $10, 733 (55.5) $11,746 (57.5)
Average Percent IN Income 86 88 90
Average Percent EZ Income 61 74 74

Source: J.A. Papke and L.E. Papke (1990)
Note: Percent of totals in parenthesis.

24



'sTsayaualed uy uoraTsodwoo a8ejusoxasg

S¢

*3uTpunol o3 enp [e303 03 ppe 30U Kew ST1E3ID] :(S9ION

*(0661) @deg "m'1 pue aydeq "y :30anog

€E€6°€ET 166°222°¢€1 00Z°11 966196 11 %69 11 56 92 LT
€686 (¥'%5) 0¢C0 061 L 60168 (¥'%S) TE6 v0G 9 70€ 66 (%'9S) BT 1569 00T 3940
v29°0€ (S'%) L60'866 790°'T1Z (8°%) S61°896 TE6'TT (v°¢) %9Z'86¢C 00T1-9¢
%¢0'€C (S°L) 610'066 Z10'0T (6°€) LE£S 09% 9T10°6T (0°9) 66L°SEL SL-TS
L9491 (9°€) 06S'TLw 8.6'8T (0°S) TIS‘w6S T1€9T (T°%) 845'22S 05-1%
€€S°CT (S°6) 606924 89%'11 (0°9) 606°Z2L 0L% 1T (8°¢) 0ST'TTL o%-1¢
060°s  (L°€) 10L°€ew 8ne'9  (L'%) $Z9'8Ss 0566 (T°%) 8%9°L1S 0e-12
1s%'s (L°9) 650°¢88 66L'v (8°9) 808'GT8 256'%  (8°9) we6'1¢8 0g-11
90T’y (1°%1) 961'898'1 €50°c  (6'%1) 788 96L°1 €1’ (2°91) 90£°96L°1 11 a@pun
wity xad w1ty xad w1ty aad (s993ko1duy)
93e1aay 1830L EEEPEYN 122301 ade1say 1®30] 9ZTS WATH
8861 1861 9861

suoT3ex3sTdox 8861 PUB /86T ‘9861

10z1s w1ty Kq sBuraes xey zg

"z 91qel




9¢

*sTsayjuaied ui uoijysodwod aFejusviag

TJUIpIS3IA BUOZ ﬂOH. mau

1¥ZrN fsqof mau
"(0661) @4deq ‘3’1 pue ajdegq "v'r

PN :@30N

130In0§

€I 1€ 795 €E6'€T Ts6°22 €T
S3TI3Isnpul IV
0LT1e 810‘c  TI8°L (0°T1) T 09%'T EEL ale]
L6y §92°1 68 (s70) 965'69 §9214A335
1BUOISS3aF0oId
160 ‘65T %.2'6 L69°€T (9°6T) T8T'890°¢ UOTINQIAISIQ
: /3T1esaToypm
92562 SL0°9 09%‘Yy (T°11) €82°9.%'1 9pEIL 11E1ISY
£02°6¢ 90¢‘y  Sgefoy (9°19) 89.'/%1'g Suranydegnuey
4ZrN aed rN 3ed wxty aad
- 15 £-7\ " 1301 XI3snapar
8861
890°%C  9TT'% L0E‘CT S66°'T196°T1T [4AASIA 852°¢ 76911 766 w2 ‘Z1
§9Ta3SNpUt 11V
€E€L'6T €L9°T 99%‘9 (8°0T) TG9 98¢ 1 TET 1T ovy'e s'L (9°61) T96 ¢c6' 1 EEL 10l
718'¢ €9¢ oS (6°0) 602°LS L' 686 606 (s 0) 89z'L9 sedtAlag
TeUoIssajyorg
IYe‘6€ 1699 %ST'YT (¥°9T) 0£0°/96°T €90°62 8£0°6 898°'C1 (£°€T) £59'£89'T uoTangriasiq
/31esaioyy
89461 0LT't LOT'S (¥°ST) 18£°8€8°1T 106°8 L1s'e €L9°¢ (T°21) 2£9'489 T 9peIl T1BI9Y
T8 €T T9S'% TOT'wE (£L°9G) ELE°98L°9 13112 L66'8 168°L¢€ (1°8$) 96¢'T191'/ Buraniseynuey
¥zZrN 38d  pN Jed waty aed ¥ZCN 3ad rN 3ed waty zad
93EIJAY Te301 93EIBAY 1830 X33snpuy
(861 9861
suotlealst3ax ggeT pPue ‘7861 ‘9861 :Kiasnput iolew £q sSuiaes xe3a zg ‘¢ 91qel



[XA

‘JuapIsax auoz qof mau  ¥ZrN iqol msu PN IsajoN
“(0661) @deg ‘31 pue aydegd "V [ :@dInog

£nG' e 126y 86667 8LE'Y 81Z2°0C 9.2'6 11V
6€SELT €18°¢ 9T0' 1L L06'S 9.7 LS 968 ¢ puag yanog
766'61 G96°€ Lozt e €TL'9 1L 9.7'¢ puowyoTy
wEN ' 8T 046" Y 79801 %28°¢ €65'21 0sT'Y K315 ueFTYOIN
zTL'1 518 80/ €92 87L'T 0081 uosTpeEN
018'€9 (7L 1T €698 SIy'L 7€6' 19 0£0°21 puouey
769'¢/ (981 666 ‘77T €21 11 8/5'9¢ L29°S Kxey
S9%'8Yy 80L°6 91E'€L 9T’y we'ze L9'¢ aukem 104
860°€1 06%'C 60226 890°L 926'G¢€ €26 Y1 aT11asuUBAY
€66°'6C L20°¢ [YAANAN 8€0°¢ [/ A4 8¢l xRN T
S7T €9 9LL"'9 LT0°6€ 166°€ 60%7°9 169°T uosiapuy
IuozZ
¥ZrN xad [N xad ¥ZrN xed rN xed WZrN 12d [N 1ed
3509 afexsay 3509 sdeiaay 3s0) afeasay

: suor3e13s18a1 8861 /861 ‘9861
:auoz £q qol juapysea suoz msu 1ad pue qol mou 1od pesseadxe siefed xei L3xedoxad Teool o3 s3s00 Zg - 3Iqel



Table 5: Summary Statistics for Machinery and Equipment, and Inventories
1981-1989
(millions of dollars)
Machinery and Equipment Inventories
All Non- Zones All Non- Zones
juris- zones juris- zones

dictions dictions
Average 49.30 43,11 59.93 38.49 37.23 40.64
S.D. 53.51 57.77 43.83 34.53 41.82 15.73
Minimum 3.39 3.39 10.34 2.96 2.96 10.21
Maximum 261.29 261.29 186.52 1166.72 166.72 81.42
Obs. 125 79 46 125 79 46

Table 6: Summary Statistics for Unemployment Claims

1980-1988
All Non-zones Zones
jurisdictions

Average 7,984.29 8,891.14 4,987.74

S.D. 7,426.40 8,139.99 2,673.44

Minimum 1,123.64 1,123.64 1,280.91

Max imum 55,600.67 55,600.67 10,487.33

Obs. 198 152 46

28




Table 7: Model 1 -- Jurisdiction-specific fixed effects,
and linear time trend
Machinery and Inventories Unemployment
Equipment Claims
EZ -.098 .083 -.250
(.038) (.042) (.109)
EZYR1 -.099 .082 -.258
(.038) (.043) (.111)
EZYR2 -.020 .108 -.179
(.058) (.066) (.162)
EZYR3 -.026 .066 -.271
(.075) (.085) (.205)
EZYR4 -.076 .060 -.365
(.09L) (.103) (.244)
EZYRS5 -.126 .082 -. 400
(.111) (.125) (.294)
R? .059 .127 .035 .052 .029 .041
Obs. 109 109 109 109 176 176

Note: R-squared and the number of observations are from the first-differenced
equation.
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Table 8: Model 2 -- Jurisdiction-specific time trend, fixed effects,
and aggregate year effects
Machinery and Inventories Unemployment
Equipment Claims
EZ -.130 .080 -.192
(.046) (.050) (.085)
EZYR1 -.113 .089 -.238
(.055) (.060) (.093)
EZYR2 -.052 .095 ~.358
(.098) (.108) (.155)
EZYR3 -.058 .091 -.538
(.139) (.153) (.213)
EZYR4 -.079 .134 -.542
(.179) (.198) (.269)
EZYR3 -.096 .203 -.495
(.228) (.252) (.338)
R? .287 .305 .274 .283 .636 .648
Obs. 109 109 109 109 176 176

Note: R-squared and the number of observations are from the first-differenced
equation.
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