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Abstract-States have attempted to attract industries by offering a variety of tax 
incentives and economic development programs with mixed success. States have recently 
begun to focus on high-tech industries, where average wages are significantly above the 
all industry average. This study analyzes whether a state's tax and expenditure mix can 
influence high-tech industry location. Empirically, this study advances previous high-tech 
research by carefully modelling the government budget constraint and by considering 
more recent data. One emphasis will be whether rural states are inherently unable to 
attract high-tech industry and its high-paying jobs. In general, the empirical results 
suggest that a state's fiscal policies can attract high-tech fums, but states must proceed 
very cautiously. Furthermore, rural states are not dealt out of the high-tech game. 

I. INTRODUCTION 

State governments have actively sought to attract new businesses to their 
states with a myriad of tax breaks and other policies, but it is unclear whether 
these policies are worthwhile (Wasylenko 1991). One major problem is that the 
expense of these policies may outweigh the benefits from additional employment. 

Many states have changed their focus from a shotgun approach to an em­
phasis on the better paying, high-tech sector (HT). In essence, states may be 
adopting their own version of an industrial policy designed to increase the share 
of "good" jobs (e.g., see Lee 1992; Blakely 1989; Fosler 1988). For example, 21 
state legislatures planned to consider HT promotion in 1992 (Schellhardt 1992). 
The typical HT manufacturing worker earns 54 percent higher weekly wages than 
his or her private sector counterparts and receives 34 percent higher wages than 
his or her other manufacturing counterparts (U.S. Dept. of Labor 1991). Further­
more, average wage levels for all industries are positively related to the propor­
tion of a state's jobs that are in higher paying industries because of a 

demonstration effect (Treyz 1991). These positive wage spillovers illustrate 
another reason to attract HT industries. Finally, a potential North American free 
trade agreement will likely result in the contraction of low-tech industries, where 
internationally competitive HT industries can fill the void. 

*Assistant Professor of Finance and Economics, Georgia Southern University. I thank Doug Dalen­
berg, Jamie Partridge, and the anonymous referees for their useful comments. This research was 
supported by a University of Montana summer grant. 



288 The Review of Regional Studies 

The determinants of HT firm location are not clearly understood by govern­
ment policymakers. Conventional wisdom is that HT firms' location decisions 
are more influenced by quality of life and by the skills of the local labor force 
than by transportation costs (Rees and Stafford 1986; Armington 1986). The ef­
fectiveness of traditional state and local tax incentives are ambiguous and signify 
the need to discover if government expenditures can be used to encourage these 
industries. This study will examine the effect of state and local tax and expendi­
ture policies on the location of HT manufacturing.1 

This study advances previous HT location studies (e.g., Rees and Stafford 
1986; Armington 1986; Malecki 1989; Office of Technology Assessment 1984) 
by carefully considering both taxes and expenditures within the government 
budget constraint. By considering the government budget constraint, the empirical 
modelling explicitly recognizes that if total expenditures rise by $1, total revenues 
must rise by $1 (and vice versa). In addition, HT employment equations are es­
timated alongside equations for more aggregate levels of employment. The two 
sets of results will be compared to help detect whether government policies have a 
different influence on the HT sector. (Wasylenko and McGuire [1985] also es­
timated employment equations for different sectors, e.g., manufacturing and retail 
trade.) Moreover, state fixed effects are considered by using first differences. 
Finally, by using 1965-1989 data, the study considers a time period long enough 
to allow firms to locate in the most desirable location. By considering the 1980s, 
this study updates previous HT research that emphasized the mid-1970s. 

The outline of the paper is as follows. Section II examines the determinants 
of HT location. Section III discusses the empirical model and data. Section IV 
presents the empirical results, and the final section contains some concluding 
thoughts. 

II. HT LOCATION DETERMINANTS 

Figures 1 and 2 show the intensity of 1965 and 1989 HT manufacturing as a 
share of total employment for the contiguous 48 states. 2 I consider a state to be 
high (low) intensity when its HT share of the total labor force is among the top 
(bottom) 12 states. In 1965, HT manufacturing was concentrated in New England, 
the Great Lakes, and California. Low-intensity states were centered in the rural 
West. Figure 2 shows that New England continued to have one of the highest con­
centrations of HT employment in 1989, but HT employment concentrations 
shifted west from the Great Lakes. Low HT intensities have shifted from the rural 
West to the South. (Park and Lewis [1991] also find a pattern ofHT firm disper­
sion.) The figures suggest that the location of HT manufacturing is very dynamic 
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AGURE 1 
1965 High-Tech Intensity HT Manufacturing Share 

of Total Employment 

Black=High Intensity White=Low Intensity 
Gray=Medium Intensity 

AGURE2 
1989 High-Tech Intensity HT Manufacturing Share 

of Total Employment 

Black=High Intensity White=Low Intensity 
Gray=Medium Intensity 
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and is consistent with the following two points. First, liT industries are not firmly 

entrenched, indicating that policies designed to attract these industries may suc­

ceed. Second, liT firm movement is consistent with product cycle models where 

liT finns dispersed from California to nearby West Coast states as the industry 
matured. 

Previous business location research has emphasized taxation as a major fac­
tor. Bartik (1991), Gerking and Morgan (1991), and Newman and Sullivan (1988) 

provide comprehensive surveys of this literature and discuss alternative empirical 
methodologies. Intrametropolitan business location appears to be significantly in­
fluenced by tax differentials within the metropolitan area, but the degree that tax 

differentials influence interstate business location is ambiguous. Until recently, 

business location studies in economics have ignored government expenditures or 
treated taxes and expenditures in an ad hoc fashion. However, two recent studies 
(Mofidi and Stone 1990; Helms 1985) have carefully modelled expenditures using 

the government budget constraint By properly modelling the government budget 

constraint, the benefits of expenditures can be directly weighed against the taxes 
used to fund these programs. In the case of HT finns, it is plausible that benefits 
from greater education funding more than offset the negative impacts caused by 
the taxes used to fund these programs. 

The effect of a state government's fiscal policy on HT firm location can be 
simply modelled? Assume finns locate in the state with the highest profits, 1t.4 

Finns hire labor L and capital K. The productivity of L and K equals aL and bK, 

where a and b are shift parameters. Assume a and b are functions of business 

taxes, T, because taxes fund government expenditures that can boost productivity 
(a' (T) ~ 0, b' en~ 0). (Note, taxes could reduce productivity, implying a'< 0 and 

b' < 0.) One example is when taxes are used to fund education programs and con­
struct infrastructure that increase labor and capital productivity. For simplicity, as­
sume T is a lump sum tax. These relationships are shown in the following 
equation for state i and firm j: 

1tij =R (Q) - wL - rK - Tij. Q = F (a (T) L,b (T) K), (1) 

where R(Q) is the revenue function, and F is the production function. Equation (2) 
shows the effect on profits from raising taxes, where FL and FK represent the mar­
ginal products of labor and capital: 

d1t i /dTi = R' (Q) {a' en FIL+ b'(n FKK} -1. (2) 

Depending on the productivity effects, (2) may be positive or negative. As­
suming industries locate in states where expected profitability is greater, a state's 
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liT employment will also be positively associated with liT profitability.5 Thus, 

the effects of tax and expenditure policies on employment will be directly related 
to those policies' effects on profits. This suggests that the sign of the derivative in 
(2) is also directly related to the effect of taxes and expenditures on employment. 

Given the liT sector's greater skill level needs, it is likely that education ex­
penditures will have a positive effect on liT employment through the a(f) term. 
Transportation costs represent a smaller share of total liT sector costs compared 
to other industries (Rees and Stafford 1986). This suggests that highway expendi­
tures will have less of a positive effect on HT employment than for other in­

dustries. This relationship will be tested by comparing the impacts of education 
and highway expenditures for the liT sector to more aggregative levels of 

employment. 

llL EMPIRICAL SPECIFICATION AND DATA 

The empirical model estimates the determinants of HT employment and 

more aggregate employment levels. The aggregate employment specifications are 
used to illustrate differences in HT employment determination from employment 

determination in other sectors. Thus, public policy strategies designed to specifi­
cally attract liT industries can be highlighted. Other business location studies 
often use the number of new plants and capital investment as alternative depend­
ent variables. Employment is chosen in this study because data is easier to obtain 

for the years of the study, and greater employment is the apparent goal of most 
economic development strategies (i.e., new plants and factories are a means to the 

end of greater employment). 6 

Data for the contiguous 48 states from 1965, 1973, 1981, and 1989 are used. 

The empirical specification employs first differences to control for state specific 
fixed effects.7 Banik (1991) shows that if the first difference is over too "short" a 

time period, the resulting estimates will be a mixture of short-term and long-term 
effects. Bartik found that it takes about one to six years to achieve a new equi­

librium after there has been a change in economic activity. Typically, most effects 

are felt within two years. Thus, using first differences over an eight year period 

should mitigate this problem. 
The empirical specification for the change in employment is shown below 

for state i in period t: 

DEMPit = ao + atDT AX it+ a2DEXPENDit + a3DUiit + <i4DZit + eit, (3) 
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where D represents first differences, EMP is the log of employment, and Cit is the 
error tenn. TAX, EXPEND, Ul, and Z are vectors of general fund revenue vari­
ables, general fund expenditure variables, unemployment insurance variables, and 
demographic/labor marlcet variables. The dependent variables are the change in 
the natural log of total nonagricultural employment (fOTEMP); goods producing 
employment (GOODEMP); manufacturing employment (MANUEMP); HT 
employment (HTEMP); and HT employment net of aerospace and ordnance 

(HTNODEF). HTNODEF is also analyzed because defense industry location may 
be influenced by political pressures and by historical accident Furthennore, the 
end of the Cold War suggests that policies designed to attract defense industries 
would likely fail. Table 1 presents variable definitions and sources, and column 1 
of Table 2 displays the variable means. 

The government budget constraint should be modelled by controlling for all 
revenue and expenditure categories. If expenditure categories are omitted, it is im­
possible to sort out the precise effect of taxes from the separate effects of the ex­
penditures that they fund. One category of revenues or expenditures must be 
omitted, or the TAX and EXPEND vectors will be perfectly collinear. Like Helms 
(1985), transfer payments will be the omitted category. Thus, the revenue coeffi­
cients should be interpreted as the effect of raising revenue to fund transfer pay­
ments. Similarly, the expenditure coefficients should be interpreted as the effect 
of increasing that expenditure category while simultaneously reducing transfer 
payments by an equivalent amount. A disadvantage of properly modelling the 
government budget constraint is that the revenue variables are highly correlated 
with the expenditure variables, resulting in inflated standard errors. 

The choice of the fiscal variables is similar to Helms (1985) and Mofidi and 
Stone ( 1990), where they find that these variables have a significant influence on 
economic activity. To better compare across all employment specifications, all of 
the employment equations will employ the same independent variables. 

The TAX vector contains state and local revenue variables. Like Helms 
(1985) and Mofidi and Stone (1990), the revenue and expenditure variables are 
measured as a percent of personal income. It may be preferable to use the typical 
effective marginal tax rate, but these rates are difficult to precisely measure. 
Federal grants to state and local government (FEDREV), user fees and charges 
(MISCREV), property taxes (PROP), and taxes net of property taxes (AGGT AX) 
are included in the TAX vector. A substantial element of Federal grants is transfer 
payment subsidies to states and localities. All things constant, the revenue vari­
ables are expected to have a negative impact on employment. 

The EXPEND vector contains several state and local government expendi­
ture categories. Education (EDUC), highway (HIGHWAY), health (HEALTH), 
and NETEXP are in the EXPEND vector, where NETEXP equals expenditures 
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Variable 

LGTOTEMP 
GOODEMP 
MANUEMP 
HTEMP 

H1NODEF 

FED REV 

AGGTAX 

PROP 
MISCREV 
EDUC 
lllGHWAY 
HEAL Til 
1RANSFERS 
NETEXP 

NETDEBT 
UIREV 
UIEXP 
POPDEN 
AGE65 
AGE17 
MALE 
UNEMP 
WAGE 
HSGRAD 
COLLGRAD 
UNION 
WHITE 
YR7365,YR8173 

LGHTEMP65 
LGHTNODEF65 

Notes: 

TABLE 1 
Variable Definitions and Sources 

Definition 

Log of total nonagricultural employment 
Log of goods-producing employment=(mining+manufacturing+construction) 
Log of manufacturing employment 
Log of total high-tech employment 

= 28+348+35+36+372+376+38 (SICst 
Log of total high-tech em~loyment net of defense and aerospace 

= 28+35+36+38 (SICs) 
General fund federal grants to state and local government as a percent 

of personal income 
General fund state and local·taxes net of property taxes as a percent 

of personal income 
General fund state and local property taxes as a percent of penonal income 
User fees and charges as a percent of penonal income 
State and local education expenditures as percent of personal income 
State and local highway expenditures as percent of personal income 
State and local health expenditures as percent of personal income 
State and local transfer payments as a percent of personal income 
State and local expenditures net of education, highways, transfer payments, 

and health as a percent of penonal income 
State and local net general fund budget surplus as a percent of personal income 
Unemployment insurance fund revenue as a percent of personal income 
Unemployment insurance fund expenditures as a percent of personal income 
Population density in the beginning of the period, i .e., 1965, 1973, 1981 
Percent of the population above 65 years old 
Percent of the population that is 17 years old or younger 
Percent of the population that is male b 

Unemployment rate 
Real manufacturing wage rate deflated by the CPI (1982-1984=100) 
Percent of population above 25 years old who are high school graduates' 
Percent of population above 25 years old who are college graduates' 
Percent of the state's nonagricultural labor force who are union membersd 
Percent of the population that is whitee 
Period dummies for 1965-1973 and 1973-1981 where 1981-1989 is the 

omitted period 
Log of 1965 total high-tech employment 
Log of 1965 total high -tech employment without defense 
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Source 

A,B,C 
A,B,C 
A,B,C 

D 

D 

E 

E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
F 
F 
F 

B,C,F 
B,G 
A,B 
B 
B 

B,H 
B,F 

N.A. 
D 
D 

•nue to County Business Pallerns (CBP) disclosure requirements, about 18 percent of the individual two- or 

three-digit industries that make up the HT sector were not disclosed. CBP does provide informatioo oo the num­

ber of firms in each state within several ftrm size groups for each SIC. The national average firm size for each 

group is used to estimate the total employment of that SIC for the state. For SICs whose total state employment 

was not disclosed, CBP in 1981 and 1989 also provides several total employment ranges for the entire SIC in­

dustry. These ranges were also used in forming the estimate. 

bpor 1973, the average of 1970 and 1976 is used. For 1981, the 1980 total is used. 

'For 1965, a weighted average of 1960 and 1970is used. The 1973 estimate is derived from a weighted es­

timate of 1970 and 1980. The 1981 estimate uses a weighted average of 1980 and 1989. 
<lnte 1965, 1973, and 1981 estimates are derived from the average state union density in 1964 and 1966, 1972 
and 1974, 1980 and 1982. The 1989 estimate uses Curme et al. (1990) 1988 state union density adjusted for 

nonagricultural share. 
eFor 1965, a weighted average of 1960 and 1970 is used. The 1981 and 1989 estimates use the 1980 and 1990 

ftgures. 
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TABLE 1 (Continued) 

Sources 
A. U.S. Depanrnent of Labor. Employmou, HoW'S and Earnings: States and Areas, 1939-1982. Washington, 
D.C.: Government Printing Office. 1984. 
B. U.S. Bureau of the Census. Statistical Abstract oftM Uniled States. Washington, D.C.: Government 
Printing Office, various years (1966, 1967, 1968, 1973, 1974, 1975, 1976, 1978, 1982-1983, 1989, 1991). 
C. U.S. Bureau of the Census. State and Metropolilan Area Data Book, 1991. Washington, D.C.: Government 
Printing Office, 1991. 
D. U.S. Bureau of the Census. Collllly Business Patterns. Washington, D.C.: Government Printing Office, 
various years. 
E. U.S. Bureau of the Census. GoveT7117telll Finances. Washington, D.C.: Government Printing Office, various 
years. 
F. U.S. Bureau of the Census. CIITTent PopuliJlion Reports, P20, P23, P25. Washington, D.C.: Government 
Printing Office, various years. 
G. U.S. Department of Labor. Manpower Report oftM President. Washington, D.C.: Government Printing 
Office, 1968, p. 282. 
H. Curme, Michael A., Barry T. Hirsch, and David A. Macpherson. "Union Membership and Contract 
Coverage in the United States, 1983-1988." Industrial and Labor Relations Review 44 (1990): 5-33. 

net of education, highway, health, and transfer payments.8 Finally, NETDEBT 
measures the net general fund surplus. I expect that highway and education ex­
penditures will have a positive impact on employment, while the other variables' 
effect is less clear. 

The Z vector includes demographic and labor market controls. Demographic 
variables include the percent of the population that is under 18 years old 
(AGE17), 65 and over (AGE65), male (MALES), and white (WHITE). High 
labor costs should deter employment where the real average manufacturing wage 
(WAGE) is included as a measure of labor costs. Labor force quality is accounted 
for by including the percent of the adult population that are high school graduates 
(HSGRAD) and college graduates (COLLGRAD). The human capital needs of 
the HT sector suggest COLLGRAD should have a more positive impact on HT 
employment than for other industries. (Herzog and Schlottmann [1991] discuss 
this issue.) Similarly, HSGRAD should have a more positive impact on other 
industries' employment than for HT. The percent of the labor force that is 
unionized (UNION) influences labor force quality and wages.9 A priori, the net 
impact of UNION on employment is unclear because unions have two offsetting 
impacts on employment. First, unions increase labor costs, which should reduce 
employment. Second, unionized work forces are potentially more productive 
(Freeman and Medoff 1984 ), resulting in greater employment. 

The beginning of the period population density level (POPDEN) should con­
trol for differences between urban and rural states. Also, differences in market 
size, costs, and agglomeration effects will vary by population density (Helms 
1985). In some specifications, the log of 1965 HT employment will also be in­
cluded. If agglomeration effects are important in the HT sector (as Rees and Staf­
ford [1986] and Markusen et al. [1986] argue), this variable should have a 
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positive impact on HT employment. Conversely, product cycle theory suggests 
that states with greater (lower) beginning of the period HT employment levels will 
also have lower (greater) HT employment growth rates, ceteris paribus. Product 
cycle theory implies a negative coefficient on the log of 1965 HT employment. 

The state's unemployment rate (UNEMP) and time period dummies 
(YR7365, YR8173) are included to control for cyclical variations. Likewise, un­
employment insurance revenue and benefits (UlREY, UIEXP) are also included. 
Mofidi and Stone (1990) argue that controlling for UlREY and UIEXP is very im­
portant. Due to cyclical variations, UNEMP, UlREY, UIEXP, and FEDREY 
could be influenced by changes in employment, which would bias the coefficients 
(reverse causality). This possibility will be addressed below. 

IV. EMPIRICAL RESULTS 

Table 2 presents the results for OLS regressions. The coefficients are multi­
plied by 100 so that the results are expressed in logarithmic rates of change.10 The 
dependent variables for columns 2-6 are the first difference of the natural log of 
total employment, goods-producing employment, manufacturing employment, 
total HT employment, and nondefense HT employment. The first nine variables 
are general fund variables. The revenue coefficients are generally negative, and 
the expenditure coefficients are typically positive. Individually, the general fund 
coefficients are usually insignificant. Recall, the revenue and expenditure vari­
ables are, by definition, closely linked in the government budget constraint. Thus, 
the proper statistical analogy is a group of zero-one dummy variables with an 
omitted category (e.g., monthly dummy variables). The t-statistics for the fiscal 
variables only show the statistical difference between that category and transfer 
payments. As in the case of a group of dummy variables, changing the omitted 
category will change the t-statistics (e.g., the t-statistics will typically be greater if 
FEDREY is the omitted category), but the results will remain essentially the 
same. Like the dummy variable group, the proper test of statistical significance is 
not the individual t-statistics, but an F-test for the entire group (Judge et al. 1988, 
chap. 11). The bottom of Table 2 shows F-statistics for the joint null regarding the 
significance of the nine general fund coefficients. In each case, the null is rejected 
at the .1 percent level, suggesting that the nine fiscal variables are jointly irnpor­
tant.ll 

Property taxes appear to have a smaller negative impact on HT employment 
than on the other revenue sources. One potential cause is that the HT manufactur­
ing process relies relatively more on human capital, not plant and equipment. 
Hence, the base from which property taxes are assessed represents a relatively 
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smaller share of HT costs. The results also suggest that HT employment is more 
negatively influenced by taxes than other industries. 

The results suggest that highway expenditures are more beneficial to ag­

gregate levels of employment than for the HT sector. In this case, the one-tail null 
hypothesis that highway expenditures have equal effects on total and HT employ­

ment is rejected at the 2.5 percent level (t=2.01). The negative HT highway coef­
ficient is surprising, but it could signify highway's marginal effect. Conversely, 

the results weakly imply that educational expenditures are more beneficial to HT 
employment than for more aggregate levels. Education's positive influence on HT 
firm location is consistent with Marlmsen et al. (1986), Glasmeier (1986), and 
survey data in Rees and Stafford (1986). Similarly, other expenditure categories 

appear to boost HT employment more than other industries. Government expendi­
tures may provide HT firms with services or provide amenities that improve the 

availability of the HT labor force, but these results should be interpreted cautious­
ly. Mofidi and Stone (1990) for manufacturing and Helms (1985) for personal in­

come derive similar conclusions. However, their results imply that government 
has a stronger influence on firm location than the results in Table 2 suggest.12 

Most of the labor and demographic variables are individually insignificant. 
The negative POPDEN coefficients imply that urban states are not conducive to 

employment growth. Columns 7-8 add the log of 1965 HT employment 

(LGHTEMP65, LGNODEF65) to the two HT specifications. In both cases, 

population density remains negative and statistically significant, implying that 
urban states have higher costs (e.g., land rents) or other obstacles to employment 
growth. The coefficients on LGHTEMP65 and LGNODEF65 suggest that a 
100 percent greater 1965 HT employment level is associated with 6.6 percent and 

6.9 percent less HT employment growth rates for the ensuing eight-year time 
periods. Thus, states that begin with a smaller HT employment base actually ex­

perience greater HT employment growth rates. Neither the population density 

coefficients nor the 1965 HT employment coefficients are consistent with ag­

glomeration effects playing a strong role in HT employment growth. Conversely, 
the results are consistent with product cycle theories where HT firms disperse 
from areas where HT employment originally concentrated. From a policy 
perspective, these results suggest that low-income rural states in the South or 
northern Rockies/plains are not shut out from attracting HT firms. 

With the exception of total employment, wage levels are negatively related 
to employment. HT employment is also negatively related to the share of the labor 
force that is male. More unionized states are (perhaps surprisingly) more likely to 
experience greater employment growth where this effect is stronger for HT in­

dustries. Note the union effect may have been caused by other factors correlated 
with unionization. (Similar reasoning may also apply for the male coefficient.) 
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Regardless, these results conflict with claims made by some analysts that more 
unionized states are more likely to suffer from a poor "business climate" and are 
less likely to experience economic growth.13 

As expected, HT employment is positively (negatively) related to the share 
of the labor force that are college (high school) graduates. However, the 
COLLGRAD HT coefficients are only significant at the 10 percent or 11 percent 
level. This may be caused by a high correlation with the tax and expenditure vari­

ables (especially education). Columns 9 and 10 show that when the nine general 
fund variables are not included, the COLLGRAD coefficients are statistically sig­
nificant at the 2 percent and 7 percent levels. The positive relationship between 
labor force skill and HT employment is consistent with the findings in Armington 
(1986) and Rees and Stafford (1986). By increasing the supply of qualified 
workers, education may have a further positive long-term effect (assuming the 
supply of college-educated labor is not perfectly elastic). 

When comparing the total HT employment specification in column 5 with 
the nondefense HT specification in column 6, we see that the results are qualita­
tively similar. In general, taxes (AGGT AX, PROP) appear to have a more nega­
tive impact on nondefense HT employment, while expenditures (except for 
education) have a more positive impact. Thus, to attract nondefense HT in­
dustries, taxes and expenditures must be carefully fitted to the needs of non­
defense firms. Also, nondefense HT employment is more negatively related to 
wages, which suggests that they are more cost conscious. 

Specification Issues . One empirical concern is that cyclical factors cause 
federal grants, unemployment insurance revenues and expenditures, and un­
employment rates to be endogenously determined. A Hausman test was conducted 
to jointly test for the endogeneity of these four variables (see MacKinnon 
1992).14 The null hypothesis that the OLS coefficients are consistent estimators is 

rejected at the 5 percent level for total, goods producing, manufacturing, and non­
defense HT manufacturing. Conversely, the Hausman test is not significant at the 
5 percent level for total HT employment By contrast, Mofidi and Stone did not 
find any significant endogeneity for manufacturing, but their specification dif­
fered. For the four specifications that the Hausman test was rejected, two-stage 
least squares (2SLS) were estimated (not shown). The 2SLS equations treated the 
four cyclical variables as endogenous. The nondefense HT results are essentially 
the same as the OLS results. Unfortunately, the nine 2SLS general fund coeffi­
cients for total, goods producing, and manufacturing employment have the 
predicted signs, but the magnitude of the coefficients are implausibly large.15 Ac­
cordingly, I will not discuss these results. 

Specifications were also estimated using variable levels and state fixed effect 
dummies. These estimates produced qualitatively similar outcomes. Moreover, 
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state fixed effects are significant at the .0001 percent level, which confirms the 
use of first differences. 

Other regressions used corporate income taxes as an additional independent 

variable. The null that the corporate income tax's coefficient equalled 
AGGT AX's coefficient is accepted at the 25 percent level in all five employment 

specifications.16 

Policy Discussion. These results indicate that tax and expenditure policies 
are jointly significant and can possibly be varied to attract HT firms. Increasing 
education and other expenditures beneficial to HT firms while reducing highway 
expenditures, appears to increase HT employment but at the expense of reducing 
other industries' employment. Regardless, the distribution of employment will 
likely shift to higher paying jobs. (Wasylenko and McGuire [1985] also found 

that the effects of taxes and expenditures vary across sectors.) Moreover, greater 

education expenditures may prove beneficial in the long run by increasing the 
supply of college graduates. Additionally, the results imply that a policy that cuts 
taxes and reduces highway and other expenditures deemed less beneficial to the 
HT sector may succeed. (Miller and Cote [1987] suggest similar policies.) None­

theless, policies aimed at attracting HT firms must proceed cautiously. Particular­
ly, HT firms appear to be more sensitive to the mix of state and local taxes and 

expenditures as shown by the relative size of the general fund coefficients. 
The insignificance of the individual fiscal coefficients suggests that more 

analysis, perhaps using finer HT classifications, may be necessary before a state 
proceeds in enacting a HT strategy. Regardless, even carefully targeted changes in 

fiscal priorities may fail. In this case, even though fiscal policies jointly influence 
employment, the results suggest that identifying the correct mix of revenues and 

expenditures may be difficult. Moreover, across the board tax cuts (expenditure 

increases) resulting in across the board expenditure cuts (tax increases) will likely 

lead to mixed results at best. Therefore, a state should proceed very cautiously. 
Finally, a state may want to augment a tax and expenditure policy with 
"entrepreneurial" policies such as a "HT (or manufacturing) extension service" or 
an incubator program (Bartik 1991; Miller and Cote 1987). Nevertheless, 

policymakers should adopt a very long-term horizon for their policies. (e.g., see 
Miller and Cote 1987). 

V. CONCLUSIONS 

This study analyzes the determinants of HT employment by constructing a 
model of business location. Empirically, eight-year first differences over the 
1965-1989 period are used to examine this issue. By carefully modelling the 



High-Tech Employment and State Economic Development 301 

government budget constraint, this study advances HT finn location research. By 

comparing HT employment changes to changes in more aggregate employment 
levels, differences in the determinants of HT employment are highlighted for 
public policy analysis. 

The results suggest that general fund expenditures and taxes are jointly an 
important determinant of HT employment. Furthermore, tailoring expenditures 
and taxes to the needs of the HT sector may succeed. However, the results are 

razor edge and can easily backfire. Thus, careful analysis must be undertaken 
before a state tries to attract HT firms by changing fiscal priorities. Particularly, 

focussing on the needs of specific HT industries (e.g., semiconductors versus 
scientific instruments) that are more likely to locate in the state are necessary. Fu­

ture research should identify the effects of taxes and expenditures on very specific 
HT industries. Finally, rural states in the South or West are not dealt out of the HT 

game (the low-intensity states in Figure 2). Greater HT intensity may represent 
one avenue for these states to improve their economies, but the results may take a 
long time to unfold. 

ENDNOTES 

1. HT (and total) economic growth can originate through two avenues (e.g., 

Eisinger 1988). First, states attract HT firms from other states, often with tax in­
centives ("smokestack chasing"). Second, there is new HT finn formation using 

resources already located in the state. This process can be nurtured through 
"entrepreneurial" government policies (e.g., incubators). This study does not dif­
ferentiate between the two types of HT growth. 

2. HT manufacturing consists of the following SICs: 348 (ordnance), 28 

(chemicals), 35 (machinery), 36 (electrical machinery), 372 (aerospace), 376 

(guided missiles), and 38 (scientific instruments). Partridge (1991) discusses the 
differences between HT and other manufacturing industries. One important dif­
ference is that the HT sector employs more educated production and nonproduc­
tion workers. Markusen et al. (1986) and Armington (1986) define HT 

manufacturing industries similarly. 

3. By emphasizing fiscal priorities, this study addresses a major issue in 
most gubernatorial races (Fosler 1988). For example, what is the appropriate level 
of taxation and who will pay it? One disadvantage of this focus is that it does not 
directly consider "entrepreneurial" policies that influence HT employment includ­
ing venture capital funds or incubators. However, the overall influence of these 
programs appears to be modest (Eisinger 1988; Miller and C<>te 1987). 
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4. For empirical analysis of the response of firm location to profits, see 
Rickman and Treyz (1992). 

5. The effect of capital taxes on the capital-labor ratio is not explicitly con­
sidered in this model. It is possible that low capital taxes may induce the substitu­
tion of capital for labor to the degree that employment actually falls (the 
substitution effect dominates the output effect). 

6. States could also try to attract R&D labs, but Bania et al. (1992) show that 
R&D lab location is not significantly influenced by state and local policies. 

7. First differences reduce omitted variable concerns (e.g., invisible factors 
such as entrepreneurial attitudes). For example, several analysts claim that 
amenities are an important determinant of HT firm location. If a state's amenities 
are relatively constant over time, first differences reduce the need to account for 
amenities (i.e., amenities are a fixed effect). One problem with first differences is 
the ratio of measurement error variance to true variance is usually greater. Thus, 
first difference coefficients are more likely to be biased negatively. 

8. Government expenditures may also increase HT employment by improv­
ing the quality oflife (e.g., see Blakely 1989). 

9. Right-to-work status is not included because it is essentially unchanged 
over the time period (a fixed effect). 

10. For example, if the percentage of income devoted to transfer payments is 
reduced by 1 percent while increasing the share of personal income devoted to 
highway expenditures by 1 percent, total employment (column 2) rises by 5.1 per­
cent (5.1= 100*(exp(5.01/100)-1)). 

11. Although the nine fiscal coefficients are jointly significant, many of the 
individual fiscal coefficients are not statistically different than transfer payments. 
Nevertheless, the predicted response of employment generally conforms to the 
results shown in Table 2. The individual fiscal coefficients usually have their 
predicted signs, which indicates that we can be more confident that the effects of 
expenditures differ from the effects of revenues. For example, in the nondefense 
specification (column 6), the t-statistics for education and taxes (AGGT AX) sug­
gest that their effects are not significantly different than transfer payments. How­
ever, the one tail null hypothesis for the equality of the two coefficients (BEDUC = 
BAGGTAX) is rejected at the 9 percent level (Ft,12o=l.85). Regardless, the t-statis­
tics suggest that policy conclusions should be interpreted cautiously. 

12. Carroll and Wasylenko (1990) argue that even when incorporating the 
government budget constraint into the empirical analysis, the individual fiscal 
coefficient results may still be weaker than those found by Helms (1985) or 
Mofidi and Stone (1990). 

13. Bartik (1991) surveys the contrasting union conclusions. Mofidi and 
Stone (1990) also found a positive, but statistically insignificant, union effect. 
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14. The instruments for the Hausman test are the demographic variables, 

four regional dummies, the regional dummies interacted with the year dummies, 
and the percent of the nonagricultural labor force in the goods producing sector. 

The additional instruments are used in the two-stage least square estimates dis­
cussed below. 

15. For example, if the percent of personal income devoted to transfer pay­
ments is reduced by 1 percent while increasing the percent of personal income 
devoted to highway expenditures by 1 percent, total employment would increase 

by 19.8 percent. Nevertheless, the nine 2SLS general fund coefficients were still 
jointly significant at the 5 percent level. Similarly, if the nine general fund vari­
ables are treated as endogenous, the resulting 2SLS coefficients are also im­
plausible. 

16. Specifications that added the general fund initial period levels were also 
estimated. The nine changes in general fund variables and the nine general fund 
level variables were jointly significant at the .0001 percent level. For the most 
part, the conclusions are essentially unchanged using this specification. Likewise, 

the results are essentially the same when regional dummies are added to the 

specifications shown in Table 2. 
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