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Firm Locational Decisions: A Qualitative Choice Analysis. By 
M. F. Petrulis. Economic Development Division. Economic 
Research Service. U.S. Department of Agriculture, Washington, 

D.C. 20250. January, 1983. ERS Staff Report No. AGES820928. 

A multinomial logit analysis was used to explain firm locational 

decisions in selected electrical machinery industries. Such in- 
formation can be invaluable to policymakers concerned with rural 
development decisions. The results indicate that the probabil- 

ity of closure or new start increases if the establishment is a 
small, multi-unit operation; the probability of contraction in- 
creases if the establishment is a large, single-unit operation. 

The study also shows that demand conditions, local wage rates, 

construction costs, and the opportunity cost of capital affect 
the probability of establishment starts, relocations, and expan- 

sions and contractions. Business taxes are not important. 

Keywords: Qualitative choice, multinomial logit, industrial lo- 

cation decisions, starts, closures, relocations, stationary es- 

tablishments, opportunity cost of capital, electrical machinery 

industry. 
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HIGHLIGHTS The research described in this study is designed to explain the 

location of industrial activity and to test for the significance 
of selected economic factors which may influence industrial lo- 
cational decisions. Information on the determinants of firm lo- 
cational decisions can be invaluable to policymakers in formu- 
lating public policy strategies for encouraging the development 
or revitalization of economically depressed rural areas. 

The study takes advantages of a recently available firm micro 
data set from the Dun and Bradstreet Corporation’s 'Market Iden- 
tifier'" files to model firm locational decisions within a quali- 
tative choice framework. A multinomial logit model is specified 
to account totally for the locational activity of individual 
business establishments. The primary interest is to determine 
the effects of establishment characteristics and attributes of 
alternative location sites on the selection probabilities for 

such locational processes as establishment starts, closures, re- 

locations, contractions, and expansions. 

Although the study focuses on firm locational decisions in se- 
lected electrical machinery industries, the results should have 
general industrywide applicability. The results indicate that 
establishment size and ownership structure are important deter- 
minants of firm locational decisions. The probability of a clo- 
sure or of a new start increases if the establishment is a small, 

multi-unit operation; the probability of a contraction increases 

if the establishment is a large, single-unit operation. 

This study also shows that certain economic factors influence 
firm locational decisions. The results indicate that demand con- 
ditions, local wage rates, construction costs, and the opportu- 
nity cost of capital to the industry affect the probability of 
new establishment starts and relocations and also that of expan- 

sions and contractions in existing establishments. Business 

taxes, however, do not appear to play a role in firm locational 

decisions. And, local wage rates and the opportunity cost of 

capital are not important factors for establishment closures, at 

least in the electrical machinery industries. a 

The results suggest that locational decisions can be success- 

fully modeled in a qualitative choice framework if appropriate 
firm micro data are available. 
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INTRODUCTION 

Firm — 

Locational 

Decisions 

A Qualitative 
Choice Analysis 

M. F. Petrulis 

Planners and policymakers confronted by decline and geographic 
redistribution of basic industry in the United States have 
become interested in the factors that appear to motivate busi- 
ness executives to close, start, relocate, and maintain opera- 

tions in given local areas, States, or regions. The study of 
factors which determine the spatial distribution of industrial 
activity has received relatively little attention in the re- 
search literature. This neglect can be traced to the lack of 
comprehensive data on individual business establishments and 

possibly to improper model specifications for analyzing the 
underlying dynamics of industrial growth and change. 

In the absence of comprehensive data on individual business 
establishments, most industrial location studies have relied on 
information from surveys or national censuses of economic acti- 
vity. Use of these data has obscured the underlying dynamics 
of the industrial change process, such as the expansion, con- 
traction, start, demise, or movement of business establishments. 

Since industrial development policy typically is aimed at in- 
fluencing the behavior of individual firms, a better understand- 
ing of firm output and location decisions and their determinants 

is needed. This understanding is especially needed for deter- 
mining which policies are likely to be effective in attracting 
new establishments to an area and which policies are likely to 
be effective in assisting existing establishments to expand and 

prosper. 

The research described in this study is designed to help explain 
changes in the location of industrial activity and to test for 
the statistical significance of selected factors which may in- 
fluence these changes. Profit maximization is used as the con- 

ceptual base for identifying variables which influence the 
spatial distribution of industrial activity. Firms are assumed 
to make output and concomitant location decisions in order to 
maximize profits. It is hypothesized that such decisions are 
influenced by the economic attributes of alternative location 
sites and by the characteristics of the individual decision- 
makers. 

The research is based on data for individual business establish- 
ments in the Dun and Bradstreet Corporation’s "Market Identifi- 
er" files. These files provide information on the individual 
establishment ’s location, size, ownership affiliation, industri- 
al classification code, and other selected attributes. Merged 
annual files allow the tracing of the behavior of a large sample 



THEORETICAL BASIS 

FOR ANALYSIS OF 

FIRM LOCATIONAL 

DECISIONS 

of individual establishments and the identification of which of 
these establishments have either recently started, relocated, 
closed, expanded, or contracted operations. In the present 

study, these data are used to identify the components of indus- 
trial change (starts, closures, relocations, expansions, and 
contractions) during 1969-75 for five electrical machinery in- 
dustries. The associated location or output decisions are then 
modeled within a qualitative choice framework. 

A qualitative choice framework was selected for the analysis 
since the output or location decision may be more conveniently 
interpreted as a discrete or qualitative choice rather than as 
a quantitative adjustment. That is, choices are made from a 
limited number of mutually exclusive possibilities or alterna- 
tives where the alternatives are discrete or quantal: one 
starts a business or one does not; a firm either relocates 

an establishment or it does not; or, a stationary establishment 

is either closed, expanded, contracted, or maintained at the 

same level of output. We assume that a firm decisionmaker 
chooses a specific alternative for each establishment and that 

the choice depends upon the characteristics of the alternatives 
and the attributes of the firm’s business establishments. 

To fully account for the locational activity of individual busi- 
ness establishments, a multinomial logit model is specified and 
calibrated. The primary objective is to estimate the effects 
of establishment characteristics and attributes of alternative 

locations on the selection probabilities for such output and 
locational processes as establishment starts, closures, reloca- 

tions, contractions, and expansions. Establishment characteris-— 
tics are included as dummy variables. They include ownership 
status, size, and regional location. Attributes of alternative 

locations are described by continuous variables: the opportuni- 
ty cost of capital for the industry (a measure of profitabil- 
ity), the local wage rate, industry production scale, construc— 

tion costs, and business taxes. 

This study provides some evidence on the factors which affect 
the likelihood of specific locational decisions by business 
establishments. Although the sample of business establishments 
is limited to five electrical machinery industries, the results 
should have industrywide applicability. 

Spatial profit maximization provides the conceptual base for 

identifying variables which influence industrial location 
choices. The basic form of the neoclassical location theory of 
the firm assumes that a firm selects that location and level of 
output for its operation which will maximize its profits. The 
firm, with a production function that gives it a limited range 
of alternative ways of combining inputs and producing outputs, 

will prefer those locations which improve profits: areas with 
low cost and high demand. The firm can be viewed as weighing 
the desirability of alternative locations since the terms.on 

which labor and other inputs are available and outputs can be 
disposed of will be more favorable in some locations than in 



Derivation of 

Estimable Relation- 

ships 

Production 

Labor Demand 

others. To minimize the difficulties of assembling data, a 
partial equilibrium framework is used. This allows us to focus 
on a few of the most important relationships while others are 
taken as given. 

To derive a supply function for output, a production function 

is necessary. Let output for an industry in a region be des- 
cribed by an aggregate Cobb-Douglas production function 1/ 

g = Kap!" (9¢ac1) 1) 

where Q is output, K is capital, L is labor, and (a) and (1l-a) 
are the respective elasticities of production with respect to 
capital and labor. Following neoclassical convention, we assume 
that the stock of labor is composed of the supply of workers, L, 

multiplied by the rate of technical progress, e~ , a cost- 
reducing technology. That is, 

L(t) = Lee. (2) 

Regarding Q, K, and L as a function of time and substituting 
C2) MiticGe.) 

Q(t) = K(t)8n(t) §1- a). (d-agt (3) 

The stock of capital and labor and the technology used during 

the period, t, produces a flow of output during the period. 
Assume also that the owners of capital are paid the real mar- 

ginal product of capital and that workers are paid the real 

marginal product of labor. Technical progress is disembodied 

from capital accumulation and continues exogenously at rate g. 

Differentiating the natural logarithm of (3) with respect to t, 
we obtain the percentage rates of growth, indicated by 

asterisks, 

ot = ak 4+ (i=a)ie + Ln(l-a)g. (4) 

Equation (4) states that the growth of output is positively 
related to the growth of capital and labor, and to the exoge- 

nous rate of technical progress. 

In the neoclassical growth model all factors are fully employed 

since the demand for output is assumed to be infinitely elastic. 
Engel [11] points out that while it may be reasonable to assume 
that capital stock is fixed in the short run, it is unreasonable 

1/ A more realistic specification would be the CES production 

function. However, a Cobb-Douglas production function provides 

similar results and it is often supported by empirical evidence. 
See e.g., Nerlove [19]. 



Investment 

to assume that employment is fixed in the short run. Firms pre- 
sumably hire more labor in good times and when the price of 

labor is low. 

The demand for labor is a derived demand for a variable factor 
of production. The labor demand function for an industry in a 
specific region can be specified as 

L = 1(Q,4) (5) 

where L is employment, Q is output, and W/P is the real labor 
cost to that industry. Assuming that there are numerous firms 
in an industry, profit maximizing conditions state that the firm 
will hire workers until their marginal product equals their 
wage. From the production function, the marginal product of 
labor can be stated as 

chee Fe paep yess Ai (1-a)G*). (6) 

Setting the marginal value product of labor to the wage rate in 

the industry, we have 

W = P(1-a) Q) (7) 

where P is the price of goods produced by the industry in a 
region. 

Regarding W, P, Q, and L as a function of time, t, we have 

ad a NSO) wt) = P(t) ary (7a) 

Differentiating the natural logarithm of (7a) with respect tot, 
we obtain the proportionate rates of growth 

ie Q” - Sy + Ln(l-a). (8) 

Equation (8) states that the growth of demand fog nominal labor 

is positively related to the growth of output, Q , but is nega- 
tively related to the growth in price of labor, W. 

The expansion of employment in an industry will require the hir- 
ing of a mixture of occupations where each occupation commands 
a different wage. Data availability makes it necessary to as- 
sume that relative occupational wages in a region are fixed and 
that the wage of the "mixed" worker is proportional to a basic 
wage such as for total workers in the industry. 

It is assumed that entrepreneurs survey a variety of locations 
and choose to invest in the one which offers the highest profit 



opportunity. 2/ The net capital movement into a region can, 
accordingly, be specified as 

Lo= Lec (9) 

where R. is the rate of return to capital in the region and R. 
is the fate of return elsewhere. That is, R. represents the J 

rate of return to capital in the rival area for industry loca- 
tion (e.g., neighboring SMSA’s or States). 

From the production function and profit-maximizing conditions, 
the marginal product of capital can be stated as 

aa = a2). (10) 

Setting the marginal value product of capital to the rate of 
return to capital, we have 

R= Pa(e). (11) 

Regarding R, P, Q, and K as a function of time, t, we have 

R(t) = P(t) eS ; (11a) 

Differentiating the natural logarithm of (lla) with respect to 
t and letting r be the opportunity cost of capital for the in- 
dustry in the region i (i.e., r. = R./R.), we obtain the 
proportionate rates of growth ; 

* x * 
re tO Kap tein(a)e 2!) 

Equation (12) states that entrepreneurs will invest until the 
marginal physical product of capital is equal tor. 

Demand A demand function for the industry’s output in the region can 
be specified as 

Q, =, Q(Y ,P) (13) 

2/ The model developed in this paper follows closely that 
developed by Engel [10, 11]. Engel developed a shortrun dis- 

equilibrium model which determines income, employment, prices, 
and wages for a metropolitan area, given the level of factor 

supplies. The author introduced an investment supply function, 
based on the theory of international capital flows, where in- 
vestment in an open economy was hypothesized to depend upon the 
opportunity cost of investment with respect to other regions. 
That is, the level of investment in a region was assumed to 
depend not only on the marginal rate of return in the region 
but also upon the rates of return available elsewhere. A model, 
such as Engel’s, which describes entrepreneurs who survey a va- 

riety of locations and choose to invest in the one which offers 
the highest profit opportunities seems to provide an appropri- 
ate framework for testing hypotheses regarding firm locational 

decisions. . 



where Q is the value added in the industry produced in the 
region, Y is an income measure for the consumers of the indus- 
try’s product in the Nation, and P is the price of this good 
in the national market. 

As Engel [11] points out, it is necessary to assume that value 
added created by an industry can be treated like a product which 
has a price and a demand curve. This assumption is necessary 
since data on final products sold in a region do not provide in- 
formation as to the source of the factor inputs or outputs. The 

output may have been produced partially in the region or com- 

pletely in some other region. If the products were produced in 

some other region, local job creation would be minimal. 

A simple specification for the demand function is 

Hs fs bg] | (14) 

where Y is an income measure for the consumers of the indus- 

try’s product (a measure of the national market) and b, is the 

elasticity of the region’s production relative to eaeet industry 
output. 3/ P is the FOB price of goods produced by the industry 
in the region and b, is the price elasticity of demand for the 
industry’s products in the region. Specifying this demand func- 
tion assumes that transportation costs are not an important lo- 
cational factor for the specific industries selected for analy- 
sis in this paper. 4/ 

3/ The total dollar output of the industry in the Nation is 
taken as the measure of the size of the market in order to avoid 
estimating income elasticities for all goods. 
4/ Although transportation costs have long been recognized in 

location theory as important determinants of industrial loca- 
tion, there is evidence that such costs are no longer of great 
importance to a large number of light industries. For example, 
Pred [21] has found a generally negative relationship between 
value added by an industry and transportation costs as a propor- 

tion of total production costs. Lindberg [16] and Harris [12] 

have shown that a majority of medium- to high-value-added indus- 
tries confine their plant location to the industrial heartland 

where transportation costs to markets vary relatively little. 
More specifically, Smith [24] has found that for electronic 
equipment, a high-value-added industry, a region of low tran- 

sport costs extends over half the United States, from the manu- 

facturing belt to the Middle West. In this region, freight 
rates vary less than 16 percent above minimum transport cost 
location. More important perhaps, the national input-output 
tables [32] indicate that transport costs may be an insignifi- 
cant proportion of total costs for each of the five electrical 
industries selected for analysis in this paper. For example, 
transport costs as a proportion of total costs ranged from l 

percent (electronic systems and equipment) to only about 2 per- 
cent (lighting fixtures) in 1972. 



Solving the Model 

Regarding Q, ¥, and P as a function of time, t, 

b, 1 b, (14a) 
Eee Q(t) ce} P(t) 

and differentiating the natural logarithm of (14a) with respect 
to t, we obtain the percentage rates of growth 

Q = b.Y =-'b.P. (1L5-) 

Equation (15) states that the demand for the industry’s product 

in the region depends upon total income in the Nation and upon 

the price. Demand will increase if total income (the size of 

market) increases and it will decrease if the price increases. 

Equations (4), (8), (12), and (15) form the structural model. 
Since data are unavailable on the price of output from local 

firms or the amount of output produced, the system of equations 

can be solved for L in terms of the observable variables Y, W, 

and r by solving equation (12) for K and then substituting into 
the production function (4) 

48 33" 1 a * 

Q =L (Ger ee (16) 

and solving the demand equation (15) for P and substituting 

into (8) 

ma 1D ioe ee MI 
L =—~——Q -wW + 

Ba ? 
Vane ei) Gla (17) 

Substituting equation (16) into (17) we obtain the reduced form 

* * Tau 
Ea =" be ete bb: Ye 1b We 

O i 2 

2 
Sa 

1g 

(l-a) 
(18) 

The reduced form equation (18) specifies the relationship be- 

tween industry output decisions (in terms of employment) and the 
attributes of alternative locations. Equation (18) represents 

an industry output decision model. However, in most industries, 

there exists some degree of monopoly with some firms not being 

price takers. If firms in an industry are not perfectly compet- 

itive, then an industry model may also be appropriate for model- 

ing individual firm locational decisions. This may be especial- 
ly true for the electrical machinery industry where some degree 

Of ol igopolyeexistan (tables jp.) 36). 

In choosing to model firm location and output decisions within 

this framework (equation 18), we feel that it makes sense to 

categorize such decisions in terms of factors which may affect 



expected profits. 5/ For example, one could argue that a deci- 

sion to cease operating a business enterprise involves minimal, 
if any, profit expectations or potential by the firm decision- 
making unit. On the other hand, a firm may have enough finan- 

cial resources to have the option to relocate to some other geo- 

graphic area. This option involves a certain level of expected 
profits. In this case, a move outside the present local juris-— 
diction may involve not only changes in tax and expenditure 
patterns, but also may create various uncertainties regarding 
the operation of the business. To compensate for these factors, 

a firm would expect a higher profit potential or rate of return 
to capital than at the present site. If the expected profits at 
the present location were higher, there would be no incentive to 
relocate and the firm would remain stationary. The most drastic 
endeavor that an entrepreneur can be expected to embark upon is 

the creation of a new enterprise. This is evident from the low 
survival rates for new business endeavors. In the latter case, 

one could hypothesize that the rewards or expected profits at a 
location should be commensurate with such risk taking. 

In specifying the dependent variable, one should ideally specify 
all possible destinations as a function of the characteristics 
of the destinations. However, as Akin, Guilky, and Sickles [2] 

point out, such a specification would make the model computa- 
tionally intractable unless the number of destinations is small. 
Thus, it is necessary to assume that our classification of dis- 
crete choices of firm locational decisions--starts, closures, 

relocations, stationary expansions, and contractions--is a rea- 
sonable proxy for the inclusion of all possible locations. 

The continuous independent variables measure the attributes of 

alternative location sites for the establishments of each firm. 
These comprise the opportunity cost of capital (i.e., local 
rate of return to capital in relation to the rate of return to 
capital in alternative locations), local wage rates, and indus- 

try production scale in the area. Industry production scale is 
used as a proxy variable to indicate national demand conditions 
for the output of the industry. 

The attributes of individual firms are included as dummy vari- 
ables. Since the Dun and Bradstreet data set provides informa- 

tion only for a limited number of firm attributes, only three 
firm attributes are included as dummy variables in the model. 

These are size of firm, organizational structure of the firm 

(single-unit operation or branch and headquarters), and regional 
location. These variables are included in the model on the as- 
sumption that they may influence profit calculations that firms 
engage in. 

With more ability to search among a wider range of possible 
sites and greater access to information, the large firm or a 

5/ In this paper the term "firm" is used in the context of the 
decisionmaking process concerning an individual plant or estab- 

lishment. 



firm with multi-unit operations may be better able to evaluate 
potential profits than the small or the single-unit firm. A 
large firm’s location decision consists of evaluating selected 

revenue and cost information such that the firm can achieve an 
acceptable level of profits and longrun viability. One can 

expect the large firm to be more realistic and conservative in 

estimating potential profits due to locational decisions. 
Moreover, a multi-unit organization with larger financial re- 
sources than a small firm may have the option to subsidize 

certain operations (plants) in the short run with the expecta- 

tion that these operations (e.g., through market penetration) 
will contribute to the firm’s longrun profits. The small firm, 
due to limited financial resources, may not have this option. 

It may have to terminate operations. Also, the small firm with 
limited access to information on location factors is more likely 

to depend on past experience and subjective criteria. In many 
instances, the small firm may overestimate potential profits 

associated with locational decisions. This is typified in new 

firms where enthusiasm is sparked by a new innovation, inven- 
tion, or a notion that potential demand exists in a particular 

market. Thus, we hypothesize that large firms and multi-unit 
operations may evaluate potential profits associated with the 
respective locational decisions (closures, relocations, starts, 

expansions, and contractions) differently than would the small 

or single-unit firms. 

Regional dummy variables are included to pick up systematic dif- 

ferences between the South and other major regional markets in 

factors not accounted for by the other variables. For example, 

numerous writers in the literature have observed wages to be 

lower in the South; such differentials are presumably based on 
difference in the cost of living and the degree of unionization. 

Adding attributes of individual decisionmakers to equation (18), 

the reduced form (Specification A) for explaining firm location- 
al decisions (in terms of employment) is 

De Sc hameinsy rebeas +45 
ia See ligein | Oa eile 37 i,j 

+ b, (OWNER, ) 

+ b, (SIZE) + be (NEAST, ) + b_(NCENTRAL, ) 

: 19 + ba(WEST, ) erg) 

Dependent variable: 

Le é = Employment in establishment k at location j. 

Independent variables: 

(for computation methodology used for continous variables see 

the section on measurement of variables, p. 19) 

Lew: Bm Opportunity cost of capital for industry i at 

a location. j; 



Y. . = Scale of production for industry i at location j, 
1,Jj 

We ; = Wage rate for industry i at location j, 
> 

OWNER~ =A dummy variable taking the value 1 if the 
establishment is a single-unit operation, 
O otherwise, 

SIZE, = A dummy variable taking the value 1 if the 
establishment has less than 100 employees, 

0 otherwise, 

NEAST. = A dummy variable taking the value 1 if the 

establishment is located in the Northeast 

United State, O otherwise, 

NCENTRAL, = A dummy variable taking the value 1 if the 

establishment is located in the Northcentral 
United States, O otherwise, and 

WEST, = A dummy variable taking the value 1 if the 
establishment is located in the Western 

United States, O otherwise. 

In addition, business taxes and construction costs are includ- 

ed as potential explanatory variables for industrial location 
decisions. It was felt that the absence of these variables 
might produce specification error and thus result in omitted 

variable bias. 

There is disagreement whether State and local taxes can influ- 

ence industrial location decisions. Evidence in previous 
studies [9, 18, 23] provides little support for the proposition 
that taxes influence industrial location decisions; however, 

there is some indication [1] that high-tax States, New York and 
Massachusetts in particular, are now taking action to restore 
their competitive position. Proponents of lower tax rates have 

argued that taxes are a prompt and available means of reducing 
business costs and interstate tax differentials can become the 
"swing" factor in close industrial location decisions. It has 
also been argued that taxes have a symbolic value to business- 

men, e.g., as a pledge of community support, and can encourage 

firms to expand or start new operations at home rather than 

elsewhere. This study will try to determine whether State- 
local taxes with initial impact on business do influence loca- 
tion decisions in the electrical machinery industry. 

One universal change in manufacturing technology which has oc- 
curred in recent times is the introduction of continuous- 
material-flow systems and of automatic controls in processing. 
This has resulted in the growing use of single-story production 
lines, a phenomenon that significantly increases efficiency 

and lowers production costs. As existing manufacturing facil- 
ities become obsolete or fully utilized, decisionmakers are 

10 



STATISTICAL DESIGN 

FOR A QUALITATIVE 

CHOICE MODEL 

often faced with the question of whether to expand production 
(i.e. increase new capacity) at the present location or to relo- 
cate and start new operations on sites which may be more suit- 
able for modern production facilities. An important consider- 
ation in such decisions and that for new entrepreneurs could be 
the relative construction cost differentials. Construction 
costs are included as an explanatory variable to determine 
whether firm location decisions are sensitive to such cost dif- 
ferentials. 

Adding business taxes and construction costs to equation (19), 
a new reduced form (Specification B) for explaining firm loca- 
tional decisions (in terms of employment) is 

* * * * 
L aye = bo + biY “it < boW Fag + bar “es Os b, (OWNER, ) 

+ bg, (SIZE, ) ” b, (NEAST, ) + b> (NCENTRAL, ) 

4 ba (WEST, ) + Pow + Piaer (20) 

where variables are defined as in equation (19), and 

T. = State-local taxes with initial impact on business 

at location, }, and es =SCONSCLUCH TONECOStSs Atm LOCAt Of. 

To model the behavior of individual firms with respect to loca- 

tional decisions, a qualitative choice model is specified in 

terms of the theory of a representative firm and a stochastic 
theory of the distribution of deviations from the representative 
firm. This specification permits not only the modeling of be- 
havioral actions that are qualitative or discrete, rather than 

continuous in nature, but also the estimation of relationships 
between firm location and output decisions and attributes of 

alternative locations or of individual decisionmakers. 

Statistical models with qualitative dependent variables belong 
to a class of models known as "discrete choice models." 6/ 
These models assume that decisionmakers are faced with a finite 
set of mutually exclusive alternatives and that the choice they 
make depends upon the attributes of the individual decision- 

makers and the alternatives. For the firm, these alternatives 

may comprise the decision to close, relocate, start, contract, 

or expand operations. The primary objective of the qualitative 
choice models is to find a relationship between a set of attrib- 
utes describing a firm and/or location and the probability that 

6/ Discrete choice models represent alternative specifica- 

tions to the linear probability regression model. The use of 
ordinary least squares in estimating a linear probability func- 
tion creates several difficulties. The assumptions for estima- 

tion are violated since a discrete dependent variable implies 
that the underlying disturbance term is heteroscedastic. The 

predicted probability values may fall outside the unit range. 

11 



Multinomial Logit 

Model 

the firm will make a given choice. 7/ The objective is to de- 
termine the probability that a given firm with a given set of 
attributes (i.e. characteristics of the local area in which the 
firm is located and of the firm itself) will make a specific 
location or output decision. 

One specification of a discrete choice model is the multinomial 
logit. The multinomial logit attempts to account for all of the 

locational activity of individual firms, as reflected in the 
behavior of their business establishments. This model is speci- 
fied in terms of the proportion of establishments in the indus- 
try (sample) which had selected a specific location or output 
decision, such as start, closure, relocation, contraction, or 

expansion of operations. The primary interest is to determine 
the differences in selection (response) frequency of specific 

locational decisions by establishments in the industry. 8/ 

Suppose that in response to economic conditions prevailing in 
a particular location there are J possible discrete choices by 
a business establishment: closure, relocation, start, contrac-— 

tion, or expansion of operations. The establishments are as- 
sumed to be drawn from each of the populations in a probability 

sample and the establishments in each sample are partitioned 
among the J mutually exclusive choice categories. The choice 
categories are not assumed to be ordered. 

Let Z,,...,Z denote independent (but not identically distribut- 
ed) soem tars of the discrete dependent variable, and define 

i,j = P(Z. = a0 t=l)poee NN eand@j—l. acs so C21) 

where the response variable for the i-th firm, Z., may assume 
J values. The selection probabilities can be related to the set 
of exogenous variables, measuring site and establishment attri- 

butes as defined in equations (19) or (20), by means of the 
standardized cumulative multivariate logistic distribution. The 

multinomial logit can be written as 

Psi 

Logue | a Xe Be (22) 
e Pel rier] 

7/ The need to interpret the dependent variable as the prob- 

ability of making a choice and to predict probabilities for the 

various possible values of the dependent variable requires the 

use of a cumulative probability function. A cumulative prob- 
ability function guarantees that predicted probability values 
will lie inside the (0,1) interval and maintains the property 
that increases in the values of the independent variables are 

associated with increases (or decreases) in the dependent vari- 
ables for all values of the independent variables. 

8/ In the multinomial model, each location process is assumed 
to have a separate coefficient vector or weighting scheme but 
the explanatory variables contain no specific information on 

the attributes of each locational process. 
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The Data 

where X; is the i-th observation vector of explanatory variables 
and B; is a vector of unknown parameters for the j-th choice or 
alternative. 9/ The N-1 equations in (22), plus the requirement 
that the probabilities for every i sum to one, determine the 

selection probabilities uniquely. Explicitly, the solution for 
the ex-ante probabilities is 

X;B, (23) 

e 

In addition to assuming that the disturbance terms are Weibull 

distributed, the other main assumptions in this model are: (1) 
interaction effects of order higher than two are absent; (2) 

bivariate interaction effects are constant, independent of any 

explanatory exogenous variables; and (3) main effects are linear 
functions of any explanatory exogenous variables. 

The multinomial logit model is estimated using data from a sam- 
ple of establishments where each firm is observed to choose 

from a finite set of alternatives. Since this model represents 

a nonlinear specification, a maximum likelihood procedure is 

used | for. calibration. 10/ . This procedure, searches for a set of 

coefficients which maximize the product of the selection prob- 

abilities of the chosen alternative of each observation. Since 

maximizing the product of the probabilities is the same as maxi- 

mizing the sum of the logarithm of the probabilities, the objec- 
tive of the calibration is to maximize the "log-likelihood" 

function. 

The basic sources of data used to model firm locational deci- 

sions are the 1967 and 1972 Census of Manufactures, selected 

Annual Survey of Manufactures, and the Dun and Bradstreet Corpo- 

ration's (D&B) "Dun's Market Identifier" files current in 1969 

ands1.97 > -aaa 

The (D&B) files provide the following information for each manu- 
facturing establishment: (1) most prominent 4-digit SIC code 

classification of the products of the establishment; (2) employ- 
ment size; (3) the identification and location of the organiza- 
tion's parent if the establishment is a branch or subsidiary; 
(4) geographic information such as zip code, city, county and 

State; (5) year of formation of establishment; and (6) a "DUNS" 
number which is constant for any establishment through time. The 
"DUNS" number, identifying an establishment, is never reissued 
and remains in the data file as long as the establishment exists 

and doesn't change its legal status. Since the "DUNS" number is 

9/ For a complete derivation of the multinomial logit specifi- 
cation, see Nerlove and Press [20]. 
HU/eocene see Avery, (ele 
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never reissued, it is possible to trace the location history of 
any particular establishment by matching establishments in the 
data files for each of the 2 years. This matching can identify 
stationary establishments (establishments in business at the 
same location throughout the study period), starts, closures, 

and relocations. 

The (D&B) data encompass 1969-75. 11/ This period is suffi- 
ciently long to permit meaningful analyses since, as Leone [15] 
points out, the work place location patterns (establishment out- 

put decisions) tend to change with great rapidity. Moreover, 

these are nonrecession years and they bracket the other data 

sources such as the 1972 Census of Manufactures. 12/ 

The (D&B) data provide information for about 117,000 manufac- 
turing establishments. Data in this sample appear to be in 

close agreement with data in the Census of Manufactures and 

County Business Patterns, especially in the Northeast [7, 15] 
and in areas with high growth rates [3]. In other areas, the 
(D&B) data may under- or overstate establishment counts and em- 
ployment but the share of specific industries is fairly constant 

(iS e25 1F 

The usefulness of the (D&B) data files for identifying and quan- 
tifying the components of economic change has been demonstrated 

in a number of recent studies of the location process of firms. 
Some of these studies used (D&B) data to analyze the process of 
net locational change in employment within selected metropolitan 

areas [15, 25]; other studies have examined the components of 

the process for selected regions and States [3, 7, 8, 13, 14]. 

The procedure for identifying manufacturing establishments that 
came into existence, closed, remained stationary, or migrated 

into or out of the selected areas during the 1969-75 period is 

similar to that used in the studies mentioned above. For exam- 
ple, establishment entries in the 1969 and 1975 (D&B) data files 

11/ Historical (D&B) files are available only since 1965. In 
the current research the most current (D&B) data are used 

(December 31, 1969 - December 31, 1975). 
12/ The 6 year time period chosen for analysis may confound 

cyclical movements with longer term trends. However, this might 

not be a serious problem since the study period does begin and 

end in similar phases of two business cycles (i.e., in the ex- 
pansion phase) and such aggregates as employees on nonagricul- 

tural payrolls and total employee hours worked in nonagricultur- 

al establishments show similar growth patterns between the 2 

years selected for study [30]. 
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were matched according to their "DUNS" numbers. 13/ 

For those firms whose "DUNS" number existed in both time peri- 
ods, the following locational processes were defined: 

Same geographic area (county) in 1969 and 1975: 

Stationary contraction An establishment that did 

not move outside the county 

but whose employment con- 

tracted or did not change 
during the period, 

Stationary expansion An establishment that did 

not move outside the 

county but whose employment 

expanded during the period. 

Different geographic area (county) in 1969 and 1975: 

Relocation The departure from the 

county of an establishment 

that was previously located 
there. 

For the establishments whose "DUNS" number existed only in one 
year, there are two cases: 

Starts The appearance in the 1975 
file of an establishment 

with a new ''DUNS" number, 
for which the year started 
was 1970-75, 

Closures The disappearance from the 

1975 file of an establish- 

ment with a particular 
"DUNS" number. 14/ 

13/ A matching of establishment records in the 1969 and 1975 

(D&B) data files does not guarantee completely an accurate 

identification of relocations. Some relocations may have been 
falsely recorded as closures and/or new starts during the peri- 

od. An example is the case where establishments are acquired by 
a firm and then consolidated under the new company name at a new 

location. These establishments would be identified as closures 
at the old location and then as establishment starts at the new 

location and not as relocations. 
14/ The appearance in the 1975 file of a firm with a new "DUNS" 

number, for which the year started was before 1969, would be 

classified as a new listing. Since the Dun and Bradstreet Corp. 
originally did not survey all the firms in the nation, new list- 
ings are added periodically to the data files. 
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Selection of 

Industries 

The matching of establishment entries in the two data files 

indicated both the establishment counts and employment changes 
associated with relocations, starts, closures, and stationary 

establishments. 

Once the locational processes were identified, the (D&B) est ab- 
lishment data were cross-classified by employment size and 

ownership status. 15/ Establishments were grouped according to 
whether they employed 100 or more or less than 100 employees and 

whether they were single-unit operations. 16/ 

The electrical machinery, equipment, and supplies industry was 
selected for modeling firm locational decisions. This is a high 
technology industry which specializes in the manufacture of 
industrial electrical equipment, consumer electronic products, 
electronic systems and equipment, and various electronic compo- 
nents. The industry appears to have a fairly strong final de- 
mand orientation and a large market area. In 1972, 49 percent 

of the industry’s output went to final demand users with 65.5 
percent of the output being shipped more than 300 miles. 17/ 
Most of the shipments were made by motor carriers and private 

trucks (66.9 percent) in units of less than 9,999 pounds. 

In 1972, there were 35, 4-digit SIC industries in the electrical 
equipment and supplies industry. 18/ Five of these industries 

were selected for study: switchgear (SIC 3613); lighting fix- 
tures (SIC 3642); consumer electronics (SIC 3651); electronic 
systems and equipment (SIC 3662); and electronic components (SIC 

3679p. ay In choosing these industries for analysis, the fol- 

lowing criteria were used: 

(1) The industry had to have substantial relocation activ- 
ity during the time period under study; 

(2) the technological characteristics among the industries 
had to be diverse; 

(3) the structure of production had to be fairly homoge- 
neous in the industry; and 

(4) the industry had to produce for a national market. 

15/ Ownership status refers to whether an establishment serves 

as a headquarters, branch, or subsidiary establishment, or is a 
single-unit operation. 
16/ In order to obtain sufficient observations for analysis, 

a small firm (establishment) is defined as having less than 100 
employees. 

17/ See e.g., Survey of Current Business [31] and the Census 

of Transportation [29]. The percentage of output being shipped 
more than 300 miles overestimates the actual percentage because 

the Census of Transportation does not take in to account the 

output produced by establishments with less than 20 employees, 
or locally shipped output. 
18/ The Office of Management and Budget developed the Stan- 

dard Industrial Classification (SIC) as a method for industries 
to conform with the composition and structure of the economy 
covering the entire field of economic activities. 
19/ See [28] for a detailed description of these industries. 
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These selection criteria provided a set of homogeneous indus- 

tries with diverse characteristics in terms of wage rates and 

value added per unit of labor (table 1). 20/ The set includes 
both high technology industries such as SIC 3662 and low wage, 

low value added per unit of labor industries like SIC 3679. 

All of the selected industries, however, ship their products 

over long distances and rely primarily on motor carriers and 
private trucks. 

Table 1--General statistics for selected industries, 1972 

* Relocat- ° Value :Wage rate: product : Product 
Industry:ing estab-: added per *Per PprO- = shipped °* shipped 

SIC ‘lishments ‘production : duction : over 300 : by motor 
code : fy Sworker hour: Worker : miles > carrier 2/ 

: 7 : : noureees : a 

Numbers =—Dollars-— =peercent=— 

3613 : 21 13 242 4.00 58.4 Si3 

3642 : 32 12.04 Shae! TOG 18s 39s 

3601 : ley L500 3.43 vale 7 69.4 

3662 : 56 18.08 Soy 3/2) 1 B/e.0526 

= (6m 84.8 3679 : Wen Rare | gd 82 48 

Sources: Dunn and Bradstreet for relocations; Census of Manufac- 

tures [28] for value added, production worker payrolls and 

man-hours; Census of Transportation [29] for percent of product 
shipped by motor carrier. 

1/ Number of relocations for the period 1969-75. 

2/ Includes private trucks. 

3/ Percentage refers to the entire SIC 366. 

After deleting establishments for which information was incom- 
plete, the data set for the five selected industries comprises 

9,160 establishments (table 2). During the 1969-75 study peri- 
od, 2,846 new establishments came into existence; 203 relocated 

across county lines; 2,941 closed operations; and 3,170 remain- 

ed stationary. Among the stationary establishments, 1,544 ex- 

panded employment during this period; 1,119 contracted employ- 

ment; and 507 were reported to have the same employment both in 

1969 fand ainel9 75 21/ 

20/ The primary product specialization ratio, an indicator of 

homogeneity in the production structure of an industry, ranged 

from 82 (SIC 3679) to 91 (SIC 3613 and SIC 3662) and 95 (SIC 
3642 and SIC 3651) in 1972 [28]. 

21/ Stationary establishments which reported the same employ- 

ment in both time periods were aggregated with establishments 

which had contracted employment. For analysis purposes, it was 
assumed that decisions to maintain the same employment during 
a particular time period are more akin to decisions to contract 
employment than to decisions to expand employment since the 
latter decisions involve a greater investment commitment in 

terms of expanding productive capacity and hiring new employees. 
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Selection of 

Geographic Areas 

Measurement of 

Variables 

Rate of Return 

The sample of geographic areas comprises 10 States, 29 SMSA’s, 
and 13 residual portions of States. 22/ The latter represent 

State nonmetro areas and the smaller SMSA’s within a particular 

State. The choice of areas was dictated by availability of 
capital expenditures data. The perpetual inventory method, used 

to estimate the stock of plant and equipment assets, required a 
time series of capital expenditures data. The Census of Manu- 
factures and the Annual Survey of Manufactures do not report 

such data for all areas or all time priods. The Census with- 
holds data for any SMSA or State if it means disclosing data for 
individual establishments or if the industry in the area had 
fewer than 250 manufacturing employees. 23/ In addition, the 
Annual Survey reports suppress some estimates because of large 

standard errors. Nevertheless, it was possible to include in 
the data set the most important SMSA’s and States for SIC 36. 
The selected areas account for 88.8 percent of the total loca- 

tional activity (i.e., establishment closures, relocations, 
contractions, expansions, and starts) in the industry during 
the study period. For individual locational processes, the 

coverage ranges from 79.5 percent for relocations to 96.9 per- 

cent for establishment starts. 

The attributes of each location site (i.e. where a business 

establishment actually was located during the study period) 
were measured by the set of variables derived in the theory 
section, above. These comprise the opportunity cost of capital, 
wage rates, business taxes, construction costs, and scale of 

production. The scale of production for an industry was mea- 

sured by value added and capital stock figures were derived for 
this study by the perpetual inventory method. Capital stock 
figures were deflated by investment goods prices. Payroll data 
were adjusted for fringe benefits and employer social security 

contributions. The specific measurement of variables is de- 

scribed below. 

The calculation of the opportunity cost of capital to an indus- 

try required the computation of the marginal value product of 

capital for an industry in various geographic areas. This could 
not be done with the data reported in the Census of Manufactures 

or the Annual Survey of Manufactures. However, if the basic 

production technology is Cobb-Douglas and all the areas have 

access to the same technology, then the ratio of the average 

rates of return between two areas will be equal to the ratio of 

the marginal rates of return. And, if the CES production func- 

tion is applicable and the elasticity of substitution is close 
to unity or the capital-labor ratios do not diverge greatly 
between areas, the average product of capital will be propor- 

tional to the marginal product. 

22/ State residual areas comprise the smaller SMSA’s and the 

nonmetropolitan portion of the State. For a description of 

areas, see Appendix A. 
23/ Prior to 1967, detailed data were not reported for SMSA’s 

with under 40,000 total manufacturing employment. 
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The average rate of return to capital was computed from the data 

in the Census of Manufactures and the Annual Survey of Manufac- 

tures. When computing the average rate of return to capital, R, 

for an industry, the following definition was used: 

R = Value added - Total wage bill. (24) 
Capital stock 

The difference between value added and the total wage bill is 

only a surrogate measure of total profits since it includes sup- 
plementary labor costs, depreciation charges, State and local 

taxes (other than corporate income taxes), allowance for bad 

debts, purchases of advertising, insurance, legal, and other 

services from manufacturing enterprises, and contract costs in- 

volved in maintenance repair. 

These costs should be subtracted from value added before the 

rate of return to capital is calculated. However, except for 

supplementary labor costs, it is difficult to measure the value 

of such costs at the regional level. An assumption was made 

that these costs, except for supplementary labor costs and rent- 

al payments for the use of items for which depreciation reserves 

would be maintained if they were owned by the establishment, re- 
main a fixed proportion of value added (which would be the case 
if the elasticity of substitution were unity) or that this pro- 
portion changes similarly for an industry in different geograph- 

ic areas. If this assumption is valid, then the surrogate mea- 

sure of profitability should be highly correlated with the true 
rate of return or, at least, be indicative of the profit paying 

potential in an area. 

Value added figures were adjusted for supplementary labor costs 

and rental payments. 24/ These data are available for two- 

digit industries at the State level in the Annual Survey of 
Manufactures. State totals for supplementary labor costs and 

rental payments were allocated to industries in the selected 
SMSA's according to the distribution of payrolls. 

The other component of the rate of return to capital is the 

capital stock in the industry. To estimate the capital stock 
in an industry within a specific geographic area, it was neces- 

sary to rely on benchmarks for gross book value of depreciable 

assets and use the perpetual inventory method to generate a 

series which matches the benchmarks. The perpetual inventory 

method involved the development of gross investment series over 
the years, subsequently calculating discards by specific 

24/ Supplements to income comprise an employer's contribution 

to wages and salaries which is not received directly by the em- 
ployee. This consists of such items as employer's legally re- 
quired expenditures for employees' Social Security, for pro- 

grams like pension plans, health benefits, bonuses to salesmen 

and for any other fringe benefits. 
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ae Production Scale 

vintage and accumulating the residual values as a perpetual in- 

ventory of capital stock measures. 25/ 

The Census of Manufactures and the Annual Survey of Manufactures 

report only the 1957 and 1962 book values of depreciable assets 

for selected industry groupings within the State; however, plant 
and equipment expenditures for industries are reported on an an- 

nual basis for selected States and SMSA’s. A surrogate for re- 

turn on investment to capital value (e.g., value added minus the 
total wage bill) can be used to allocate the benchmark data to 

SMSA’s. These benchmark data were used in conjunction with the 

perpetual inventory method (i.e., accumulating annual expendi- 
tures for plant and equipment and depreciating them according to 
the service lives of capital assets) to construct 1967 and 1972 

estimates of capital stock for the SIC 36 industry in specific 
SMSA’s. 

We assume that entrepreneurs survey a variety of locations and 

choose to invest in the one which offers the highest profit po- 
tential (as measured by the rate of return to capital). How- 

ever, it can be argued that for most entrepreneurs the alterna- 

tive location for new investment is the region of origin, and 

a particular area within that region, and not the Nation as a 

whole. That is, we hypothesize a location decision process 
where the entrepreneurs initially select a specific region, 
e.g., the South versus the North. Having selected the region, 
the investors then compare alternative locations within that 
region. For most entrepreneurs, the likely rival location 
sites are the nearby SMSA’s or nonmetro areas of the State. 
Since data were available only for the larger SMSA’s, rates of 
return were calculated only for these SMSA’s, the respective 

residual portion of each of these States, and also for some 

selected States. 

The opportunity cost of capital for establishment start, clo- 
sure, expansion, contraction, and relocation processes was de- 
termined from the industry rates of return to capital in the 
area of origin and the nearby rival areas, i.e., the larger 
SMSA’s in the State and in the adjoining States and, in some 
cases, in the residual areas of these States. 26/ The highest 

alternative rate of return among rival areas served as the basis 

for calculating the opportunity cost of capital to the industry. 

The scale of production in an industry was measured by the value 
added created in that industry in each of the selected areas. 

25/ For a detailed description of the perpetual inventory meth- 

odology, see e.g., [33]. 
26/ There may be a problem of endogeneity in the model speci- 

fication since value added was used both for determining the 

opportunity cost of capital and the production scale. Ideally, 

an instrumental variable should have been used for the opportu- 

nity cost of capital. 
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Wage Rates The use of all employees” payroll data as defined by the Census 
is not entirely satisfactory for computing the necessary wage 

rates. The payroll data do not include supplements to income. 
And, comparable worker hours data are not available. 27/ For 

one specification of the multinomial logit model, payroll data 
were adjusted for supplements to income and production worker 

hours were converted to total worker hours worked. The conver- 

sion to total worker hours worked was obtained by multiplying 

the production worker hours by the ratio of total employment to 
production worker employment. This assumes that the average 

work week of nonproduction workers is similar to that of the 
production workers. 

The use of aggregate wage rates by industry may, however, pre- 

sent problems of errors in variables. This possibility exists 
not so much because of problems in collecting, processing, and 
presenting of the data used in this study but rather because 

our data may not reflect accurately the variables suggested by 

economic theory. For example, there exists the possibility that 
our aggregate wage variable is correlated with the disturbance 

term in the multinomial logit model specification. This may 
lead to estimators which are inconsistent. One solution to this 
problem is to find either other measures for the wage variable or 
to use instruments which would satisfy the condition of being un- 
correlated with the disturbance term while being correlated with 
the aggregate wage rate. 28/ Since no adequate alternative mea- 

sure for wage rates was readily available, we decided to con- 
struct an instrumental wage variable for several specifications 

of the multinomial logit model. 

The instrumental wage variable was created by regressing the 
calculated wage rate (total labor costs per worker hours of 

27/ The Census payrolls figure includes the gross annual earn- 
ings of employees on the payroll. It comprises all forms of 

compensation such as salaries, wages, commissions, dismissal 
pay, bonuses, vacation and sick leave pay, and compensation in 

kind, prior to such deductions as employees” Social Security 
contributions, withholding taxes, group insurance, union dues, 

and savings bonds. The total includes salaries of officers of 
these establishments, if a corporation. 
28/ We examined the possibility of using occupational earn- 

ings from the Bureau of Labor Statistics” Area Wage Survey. 
However, two problems appeared to exist. One problem was the 

lack of data for some of the geographic areas selected for anal- 

ysis. A more serious problem existed because wage rate data by 
occupation were collected only for the larger establishments 
(50 or more employees in some SMSA’s and 100 or more employees 
in other SMSA’s) and over a 2-year period (1972 and 1973). 
During this period, some of the occupation-specific wage rates 
changed between 1.9 and 12.8 percent across the SMSA’s. Such 

variation in wage rates may obscure the relative advantage to 
business in selecting specific location sites. 

Ze 



total labor) on selected explanatory variables 

0) 
W. =a +b. POP, + b,POP’, + b.UE. + b.N. + b_-CN. (2 
a] fe) Le] 2 j eee 4 j Bs j an 

+ b-Y. + b_WEST. + b.NCENTRAL. + b.NEAST. + u. 
6 j 7 j 8 j 9 j j 

where 

W. 
J 

FORE = 1970 population per square mile at location j, 

1972 wage rate at location j, 

Z : : : : 
POP . = 1970 population per square mile at location j, 

squared, 

oss = 1972 unemployment rate at location j, 

N. = 1972 employment in the electrical machinery industry 
at location j, 

CN. = 1967-72 employment change in the electrical machi- 
nery industry at location j, 

% = 1970 median family income at location j, 

WEST. = A dummy variable taking the value 1 if location j 

was in the Western United States, 0 otherwise, 

NCENTRAL. = A dummy variable taking the value 1 if loca- 
tion j was in the Northcentral United States, 
0 otherwise, 

NEAST, = A dummy variable taking the value of 1 if loca- 

tion j was in the Northeast United States, 0 
otherwise, and 

u. = Disturbance term, 

and letting the predicted value of W. represent the instrument 
for the wage rate. J 

In deriving the instrumental variable for wage rates, we includ- 

ed both supply and demand side components as possible explana- 

tory variables for wage rate differentials. Population density 
rather than area population was selected as a measure of agglom- 

eration economies (and/or diseconomies) because the former mea- 
sure applies more closely to regional data and is also associat- 

ed more with the pecuniary and nonpecuniary costs of city life. 
In general, we expect higher returns to labor in the more dense- 
ly populated areas because of higher labor productivity due to 
agglomeration economies (e.g., availability of a highly trained 
labor force) and the concentration of social overhead capital; 

the tendency for a higher percentage of the labor force to be 

unionized; and the possibility that workers may require a higher 

wage in such areas to compensate them for cost of living 

v5) 



differences and the disutility of increased crime rates, pollu- 
tion, and congestion. A quadratic term (population density 
squared) was also included as an explanatory variable to account 
for the possibility of agglomeration economies or diseconomies 
beyond a certain level of population density. For example, 
economies may exist in transportation and communication in the 
most densily populated areas with the result that the benefits 
from agglomeration may offset congestion costs. 

The unemployment rate, industry employment, and employment 

growth were used to represent labor market conditions. Accord- 
ing to the Phillips Curve Hypothesis, money wage changes are 

purported to be inversely related to excess demand for labor as 

measured by the unemployment rate. That is, high unemployment 
rates are supposed to weaken the bargaining power of labor in 

wage negotiations. 

Industry employment in an area was included as a possible mea- 

sure of localization economies which should be reflected in 
higher renumeration to workers. This variable may also pick 
up unionization effects since areas with high concentrations of 

industry employment tend to have relatively large percentages 

of their labor force unionized. Industry employment growth was 

selected as an explanatory variable for wage rate differentials 

since rapidly growing industries may bid up wages. 

Median family income in the area and regional dummy variables 
were also included as possible explanatory variables for wage 

rate differentials. High-income levels in a particular area, 
especially where they reflect high wages, may require employ- 
ers to pay higher wages than in low-income communities where 
the standard of living and expectations of the residents are 
lower. The reason for the inclusion of the regional dummy vari- 
ables was to pick up systematic differences between the South 

and the other major regional markets in factors not accounted for 
by other variables in the regression. Numerous writers in the 
literature have observed wages to be lower in the South; such 
differentials are presumably based on differences in the cost of 
living and the degree of unionization. 

The regression (equation,25) explained 63 percent of the varia- 

tion in the wage rate (R’ = 0.63). 29/ The correlation between 
the instrumental wage variable and the calculated wage rate was 
0275. 

29/ The estimated equation for wage rates was: 

W. = 3.202 + 0.000035 POP. + 0.00000000263 POP? , = AEE 

| (Of) aeee (0.18) 1 50858) 
+ 0.00397 N. + 0.00216 CN. + 0.000216 Y. + 0.606 WEST. 

(1807) 39 98 (0718) 1 ee ORs ee nino) eee 
- 0.0669 NCENTRAL. + 0.0814 NEAST. 

(0.24) 1 “(0'.29) 
where the number in parentheses is the t-value of the respective 

estimated value. The mean of the dependent variable was 5.29 

and the standard error of estimate for the prediction equation 
was 0.59. 
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Construction Costs 

Business Taxes 

Robert Snow Means Company [22] data for building construction 
costs were used to measure the construction cost variable. These 
data provide city cost indexes for average construction costs 

(material and labor). The indexes are based on construction cost 

rates as compared to the 30 major cities with U.S. average of 

100. These data are not available for some smaller SMSA’s, the 

nonmetropolitan portions of States, or Statewide. In estimating 

construction cost indexes for States and residual portions of 

States (smaller SMSA’s and nonmetropolitan areas), we made two 
simplifying assumptions. One assumption is that average con- 

struction costs among all SMSA’s within the State reflect average 

construction costs for the State as a whole. A second assumption 

is that average construction costs among the smaller SMSA’s in 

the State reflect actual construction costs in the residual 

portion of the State. 

Tax burden on business was measured by the ratio of business 
taxes to total State and local tax receipts. Business taxes are 

defined as State and local taxes which have an initial impact on 
business. The Advisory Commission on Intergovernmental Rela- 
tions [1] has used this concept to measure for each State-local 

system the relative reliance on levies that business firms may 
or may not be able to shift to consumers or employees. 

Taxes with an initial impact on business consist of several dis- 

tinguishable elements such as: 

(1) general levies, like the property tax on business 
property, and the retail sales tax as it applies to 
purchases by business for its own use or consumption; 

(2) specific levies such as corporation and unincorporat- 
ed business income taxes and gross receipts business 
taxes on the entire gamut of business activities and 

occupations; 

(3) Michigan’s single business (value added) tax; 

(4) capital stock taxes; 

(5) license taxes on business; and 

(6) taxes on particular activities, such as severance of 
minerals, insurance underwriting, banking, and 

public utility services. 

Data on State and local taxes which have an initial impact on 

business were obtained from the Advisory Commission on Inter- 

governmental Relations for each State and were used to measure 

the business tax variable. 
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STATISTICAL 

ANALYSIS 

A Multinomial Logit 

Analysis of Firm 

Locational Decisions 

The statistical results of the multinomial logit analysis of 
firm locational decisions are shown for each of the five indus- 
tries in tables 3-7. Equations in these tables measure the ef- 
fects of firm characteristics and attributes of alternative lo- 

cations on the selection probabilities for establishment starts, 
closures, relocations, contractions, and expansions. Firm 
characteristics are included as dummy variables and comprise 
ownership status, size, and regional location. Attributes of 
alternative locations are represented by continuous variables 
comprising the opportunity cost of capital, industry production 
scale, wage rate, construction costs, and State and local taxes 

with an initial impact on business. 

Various specifications of the model (equation 23) were tested 
by using both 1967 and 1972 data (absolute levels and changes) 

for most of the continuous explanatory variables and different 

definitions of the wage rate and opportunity cost of capital. 
Although somewhat similar results were obtained by using data 
for either of the two time periods, the best results, in terms 
of hypothesized relationships and statistical significance, were 
obtained when the continuous variables were measured with 1972 
data. 30/ Two alternative measures for the wage rate variable 
were used in estimating the model: total payroll divided by 
total worker hours of labor and an instrumental variable. 31/ 
The instrumental variable for wage rates performed much better 

in terms of verifying expected relationships and providing sta- 
tistically significant results. 32/ Different reference regions 
were considered in calculating the local opportunity cost of 
capital for the industry, i.e., the rate of return in the Nation 
as a whole, in a census region, and in a census division. The 

best calibrations for the model resulted when the local opportu- 

nity cost of capital was defined in terms of the industry’s rate 
of return in the census division where the establishment was 
located. Thus, in the final calibrations, business taxes were 

measured in terms of changes between 1967-77; other continuous 

independent variables were measured in terms of 1972 data; and 
local opportunity cost of capital was defined in terms of the 
industry’s rate of return in a census division. 

Results for two specifications of the multinomial logit model 
are reported. Specification A (equation 19) is the base spec- 
ification where the business tax and construction cost variables 

30/ Data availability necessitated the use of 1972 data for 

the construction cost variable and the 1967-77 percent change in 
the ratio of business taxes to total State and local receipts 
for the tax variable. 
31/ For a definition of the instrumental variable for wage 

rates, see the section on measurement of variables. 

32/ Results for the calibration of the model when wage rates 

are defined as total payroll divided by total worker hours of 
labor are reported in Appendix B. 

\ 
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Production Scale 

Effects 

Hypothesized Rela- 

tionships 

are excluded. Specification B (equation 20) illustrates what 

happens to estimated coefficients when the tax variable and con- 
struction costs are included. The results of these calibrations 
are discussed below and for discussion purposes summarized in 
table 8 for Specification A and in table 9 for Specification B. 

We hypothesize a positive relation between the industry’s scale 

of operations in the area and expected profits due to firm loca- 
tional decisions. A high level of output for the industry in 
the area should be associated with increased expected profits 
and thus increase the likelihood of establishment starts and ex- 
panded operations in high production areas and diminish the in- 
centives for relocations from such areas. In terms of estab- 
lishment closures and contractions in capacity, production 
scale effects should depend upon the growth performance of the 

industry and the competitive conditions prevailing in the indus- 
try. 

All of the selected electrical machinery industries have experi- 
enced substantial growth in demand between 1963 and 1969 and 
wide fluctuations in demand over the business cycle in the 1969- 

75 period [30]. 33/ When we used value added created in an in- 
dustry as a measure of the national demand for the output of the 

industry, it became apparent that between 1963 and 1969 demand 
increases, in real terms, ranged from 32.6 percent for SIC 3662 

to 79.8 percent for SIC 3679 (table 10). The situation was 
quite different, however, in the 1969-75 period. Demand de- 
creased in all the industries during 1970, 1974, and 1975 and 
also in 1971 for SIC 3662 and SIC 3679. 34/ The net result was 
that national demand increased only minimally in SIC 3613 (1.4 
percent) and decreased in SIC 3662 (-10.4 percent), SIC 3642 
(-10.7 percent), SIC 3679 (-20.5 percent), and SIC 3651 (-28.8 
percent) during the study period. 

Given the pervasive decline in demand for the output of most 
of these industries, we would expect strong statistical rela- 

tionships between the industry’s scale of operations in an 

33/ The instability in demand for the output of these indus- 
tries can be attributed to their reliance upon major economic 
sectors which were severely affected by the 1974-75 recession, 

e.g., SIC 3613’s dependence upon utility construction; SIC 
3642°s dependence on construction activity; SIC 3651’s reliance 
on consumer discretionary income (which fluctuates wildly over 
the business cycle); and, SIC 3662’s and SIC 3679’s reliance 
both on government and consumer spending. 

34/ During a period of major declines in the demand for the 
output of an industry, inventory accumulations should be minimal 

after a few years and value added created should reflect the 

total demand for the output of the industry at the national 
level. 
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Table 10--Demand trends in the electrical machinery industry, 
EOS e781 / 

Industry 

Time . . . . . 

pertouma o1C ; SIC ; SIC F SLC ; SIC 
e013 ; SteeRb 3642 ¢ S077 mae 3662 
. . . . ° 
ne 

. 

--Percentage change-- 

STIS ESTs) 65.4 bor 45.4 43.0 18.8 

1965-699 Oa GClF6 6269 19e8 326 
136 9=/5e5 1.4 =2000 =1077 =2 085 -10.4 

E969=7 2) % 6.8 6.4 LR = 1 Oi S1233 

DOW 2a Dae ape ig 5 350) ed ell .3 ae 

1969=/707% 154 clot 2130 =67..0 =/8h 
1970-7 las 16 TaD Die = LO s4/ -10e5 
197 t=) 2a: 6.6 16.6 SEs) 735 WS 

L197 Za 3ae 14.1 20.3 tS 19.4 9m) 
19/7 3=/482 =39 2 =265 1 =10.6 a all -4.7 

1 =2476 SL el 20a = 200) 19/4] 5 eo 

Source: Annual Survey of Manufactures [26]. 

1/ Value added figures adjusted by the wholesale price 
index for the products of the electrical machinery industry 

(1967=100). 

area and an establishment’s decision to contract operations, 

especially, in such industries as SIC 3679 and SIC 3651 where 
demand decreased the most. We would also expect a much weaker 

relationship between the industry’s scale of operations in an 

area and establishment closures since closures are more likely 

to occur in all locations during periods of major declines in 

industry demand. 

How firms (establishments) within an industry react to changes 
in national demand conditions also depends to some extent upon 

the competitive conditions in the industry. For example, accord- 
ine to) Bain [5],¢we can classify SIC 3642. and SIC 3679.as low- 

grade oligopolies and SIC 3662 as unconcentrated (table 11). 
These industries are characterized by a moderately concentrated 
oligopolistic core with a very large competitive fringe of a 
very large number of small sellers. We would expect establish- 

ments in such competitive industries to expand their capacity to 
meet rising demand but the extreme competitiveness would make it 
difficult for these establishments to offset decreases in demand 
by higher prices. Thus, as national demand falls, we would ex- 
pect closures and contractions in capacity, especially, in high 

production areas where numerous establishments had previously 
located. The other two industries, SIC 3613 and SIC 3651, on 
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Results 

the other hand can be classified as high-moderate concentrated. 
The higher degree of top-level concentration in these industries 
18 certain to produce a substantial degree of oligopolistic in- 
terdependence among the larger firms. Here, the competitive 
fringe 1s smaller and less important than in the two categories 
described above. We would expect firms in these oligopoly in- 
dustries to close establishments in low production areas and 
contract operations in high production areas on the assumption 
that future demand increases will show up, most likely, in the 
previously high production locations. 

The relationship between the industry’s production scale in the 
area and establishment contractions conforms well to our hypothe- 
sis (table 8). Specification A indicates that in every industry, 
competitive and oligopolistic, the probability of contraction 
was positively correlated with the industry’s scale of opera- 
tions in the area. That is, the probabilility of establishment 
contraction increased in high production areas. As expected, 
the production scale coefficients were always statistically sig- 
nificant for industries which had experienced a decrease in de- 
mand between 1969 and 1975. 35/ The results were not statisti- 

cally significant for the switchgear (SIC 3613) industry, the 

only industry which experienced an increase in demand over the 
1969-75 study period. 

In all of the industries, the production scale coefficients were 

also of the correct sign for establishment relocations and expan- 
sions. That is, high local production levels decreased the prob- 

ability of an establishment relocating and increased the prob- 

ability of an expansion in plant capacity. These relationships 
were statistically significant for relocations and expansions in 
the electronic components (SIC 3679) industry; for relocations 
in the lighting fixtures (SIC 3642) industry; and for expansions 
in the switchgear industry. 

Results for closures and new starts were somewhat less satisfac- 
tory. The production scale coefficients for establishment clo- 
sures were of the expected sign both in the oligopolistic and in 
most of the competitive industries. The probability of closure 
in two of the competitive industries (SIC 3662 and SIC 3679) was 

positively correlated with location in high production areas 

35/ The criterion used for assessing the statistical signifi- 

cance of the estimated coefficients for the demand, wage rate, 

opportunity cost of capital, tax burden and construction cost 

variables was the one-tail t-test at the 1-, 5-, and 10-percent 

levels. The two-tail t-test was used for the ownership, size, 

and region variables. It is also possible to test the signifi- 

cance of the estimated coefficients by calculating the -2 log 

likelihood ratios, i.e., by dropping a specific independent vari- 

able, re-estimating the value of the likelihood function, and 

comparing the result with the unrestricted maximum. This value 

is asymptotically distributed as with one-degree of freedom 

[20]. The latter test was not performed because it involved 

considerable computation costs. 
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while in the oligopolistic industries (SIC 3613 and SIC 3651) 
this correlation was negative for such areas. However, the co- 

efficients were never statistically significant. The production 
scale coefficient for new starts was of the expected sign only 
in two industries. That is, the probability of a new start in 
the SIC 3613 and SIC 3642 industries increased with the level of 
production in the area. 36/ The lack of positive correlation 
between the probability of new starts and the level of industry 
production in the other three industries may be due to rapidly 
increasing imports and regional diversification of production 
facilities. For example, in the SIC 3651 and SIC 3679 indus- 
tries, most of the market growth has been sustained by imports 
from foreign producers and overseas facilities of American 

companies. Thus, areas with low levels of industry production, 
where the competition may be less intense, may be more attrac- 
tive sites for new establishments. The negative correlation 
between the probability of new establishment starts in the SIC 
3662 industry and local production levels may be due to the long 

lead time for production, which characterizes this industry. 
Establishment starts, especially branch operations, may appear 
only after all the planning, design, and construction work has 
been completed. 

As mentioned above, two industries experienced major declines 

in demand (over 20 percent) during the 1969-79 period. One 
industry was the high-moderate concentrated SIC 3651 and the 
other industry was the low-grade, oligopoly SIC 3679. The 

results for these two industries stand out in sharp contrast. 

For the consumer electronics industry (SIC 3651), expected 
relationships were derived between local production levels and 

the probability of establishment expansion, contraction, relo- 
cation, and closure. However, the production scale coefficient 
was statistically significant only for establishment contrac- 

tions. The lack of statistically significant findings for the 
other location decisions may be due to the lack of competitive 
behavior by this industry in the face of substantial market 
penetration by foreign producers. The electronic components 
(SIC 3679) industry, on the other hand, was characterized by 

stiff domestic competition during this period rather than im- 

port competition. Expected relationships were obtained for this 
industry also between local production scale and the probability 
of establishment relocation, expansion, contraction, and clo- 

sure. However, the local production scale coefficients were 

statistically significant for three location decisions: estab- 
lishment expansions, contractions, and relocations. The results 

36/ The multinomial logit model is identified only up to scale 
and requires normalization. In calibrating the present model, 
coefficients were normalized by constraining all the coeffic- 
ients to sum to zero. Since establishment starts were selected 
as the normalizing vector, coefficients for new starts are thus 
equal to the negative of the sum of the coefficents for the other 
locational processes. As a result, it was not possible to deter- 
mine statistical significance of the coefficients for new starts. 
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Wage Rate Effects 

Hypothesized Rela- 

tionships 

Results 

for this industry, in contrast to the other four industries, 
conformed the closest to our expectations regarding local pro- 
duction levels and their effect on the various location déci- 
Slons. It seems that the stiff domestic competitive conditions 
in this industry have encouraged decisionmakers to conform more 
closely to behavior suggested by economic theory. 

The inclusion of construction costs and tax burden on business 
as explanatory variables (Specification B) altered the results 
primarily for the consumer electronics (SIC 3651) industry 
(table 9). The local production scale coefficient for estab- 
lishment closures in this industry became statistically signifi- 
cant, indicating that the probability of closures decreased in 
areas with high levels of production. The only other changes 
occurred in some of the correlations between production scale 
and the probability of relocation in SIC 3651; the probability 
of expansion in SIC 3651 and SIC 3662; and the probability of 
new starts in SIC 3613. However, the latter results were not 
statistically significant in either Specification A or B. 

We hypothesized a positive relation between local industry wage 

rates and the probability that firms in the industry will close, 

contract, or relocate establishments. We expected that favor- 

able local industry wage rates should be conducive to the start 

of new establishments and the expansion of capacity in station- 
ary establishments. 

These relationships should be especially significant in the case 

of labor-intensive industries. Among the selected electrical 
machinery industries, switchgear (SIC 3613) and electronic sys- 
tems (SIC 3662) can be classified as high-wage, labor-intensive 
industries and electronic components (SIC 3679) as a low-wage, 
labor-intensive industry (table 12). According to this classi- 

fication, an industry is labor-intensive if the industry’s total 
payroll per dollar of value added or production wages per dollar 
of value added exceeded the national level of labor intensity. 

Specification A indicates that the wage rate coefficients for 
establishment relocations, expansions, and closures were of the 

expected sign both in the labor-intensive and nonlabor-intensive 
industries. The results indicate that high local industry wage 
rates are positively correlated with the probability of an es- 
tablishment relocating from the area or closing operations and 

negatively correlated with the probability of establishment ex- 

pansions. The coefficients were statistically significant for 

relocations in the lighting fixtures (SIC 3642) and electronic 

systems (SIC 3662) industries and for establishment expansions 

in the switchgear (SIC 3613), lighting fixtures (SIC 3642), and 

electronic components (SIC 3679) industries. None of the coef- 

ficients, however, were statistically significant for closures. 

It appears that local wage rates are not important factors for 

establishment closures in these industries. 

39 



The wage rate variable did not perform as expected for estab- 

lishment starts in most of the industries. The sign of the wage 
coefficient was incorrect for establishment starts in three of 
the five industries. 37/ Low wage rates increased the probabil- 
ity of establishment starts only in the switchgear (SIC 3613) 

and consumer electronics (SIC 3651) industries. The positive 

correlation between local wage rates and the probability of es- 

tablishment starts in the other industries may simply reflect 

the fact that increased birth activity (in this case, in high 
wage areas) tends to be associated with an increased demise of 

establishments. 38/ 

Table 12--Labor characteristics in the electrical machinery 

industry, 1972 

Industry 

pe DaAGaad ap gM han Caan ants OME ESI OME TSI Ope: SIC gig S10 
: ore”. 3613: 3679 : 3662 : 3642 : 3651 
turing : j : / 

Labor intensity: : Percent 

Total payroll as: 

a percentage of : 45 48 53 62 45 36 

value added 

Production 
worker payroll 

as a percentage : 30 30 32 us, 29 788) 
of value added 

Wage rate : Dollars 

(production : 
worker payroll : 3.95 4.00 Seer theo) Se 2 3.43 
per worker hour): 

Size of plant : Number 
(average employ-: 
ment ) : 42 oN) 63 148 49 sy fs 

Source: Census of Manufactures [28]. 

37/ The results for establishment starts (single and multi- 
unit) in SIC 3662 and in SIC 3679 do not conform with Carlton’s 
[9] finding that local (SMSA) wage rates in these industries 
are negatively correlated with the likelihood of the start of a 
new single establishment firm. Carlton also analyzed new branch 
plant starts; however, local wage rates in the latter case were 
not stacisticallyesionificant. 

38/ See e.g., Miller [17]. 
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Opportunity Cost 
of Capital Effects 

Hypothesized Rela- 

tionships 

Results 

The results for plant contractions were contrary to expectations. 
Wage rates were negatively correlated with the probability of 
establishment contractions in all the industries. In the light- 
ing fixtures (SIC 3642) and electronic systems (SIC 3662) indus- 
tries, the wage rate coefficients were statistically significant 
at the two-tail, t-test but not at the one-tail, t-test. The 
negative correlations suggest that firms in these industries are 
more likely to contract operations in low-wage areas and close 

operations in high-wage areas (as indicated by the positive cor- 

relations between wage rates and closures). 

The inclusion of construction costs and the tax burden on busi- 
ness as explanatory variables (Specification B) alters the re- 

sults primarily for the lighting fixtures (SIC 3642) industry. 
The wage rate coefficients for establishment relocations and 

expansions in this industry are no longer statistically signifi- 

cant. This suggests that multicollinearity may exist between 
the wage rate variable and the construction costs or tax burden 

variables. The only other alterations in results occurred in 
the SIC 3662 and SIC 3679 industries where the correlation be- 

tween the local wage rate and the probability of establishment 

closures became negative. However, these correlations were not 

statistically significant in either Specification A or B. 

We hypothesized a negative relation between the local opportuni- 
ty cost of capital to the industry and expected profits due to 

firm locational decisions. If the local opportunity cost of 

capital for the industry is low in relation to other areas, we 

would expect births of new establishments and expansions in 

production (employment) by establishments located in the area 

rather than establishment closures, contractions, or relocations 

from the area. 

There appears to be support for the hypothesis that the indus- 

try’s local opportunity cost of capital is positively related 

to the probability of establishment contractions in operations 

(employment). Coefficients for the opportunity cost of capital 

variable were of the correct sign for establishment contractions 

in all of the industries, except for electronic components (SIC 

3679). 39/ The results indicate that high local opportunity 

costs of capital in the industry (i.e., low local profitability 

levels in the industry) increased the probability of establish- 

ment contractions in the switchgear (SIC 3613), lighting fix- 

tures (SIC 3642), consumer electronics (SIC 3651), and electro- 

nic systems (SIC 3662) industries. In the latter three indus- 

tries the coefficients were also statistically significant. 

39/ This result and results for the other location decisions 

with respect to the opportunity cost of capital did not change 

between Specifications A and B of the multinomial model. 
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Ownership Effects 

Hypothesized Rela- 
tionships 

Results 

The opportunity cost of capital variable performed very poorly 

for the other locational processes (closures, relocations, ex- 

pansions, and new starts). The coefficients were of the expect- 
ed sign only for establishment closures in the SIC 3613 and SIC 

3642 industries; for expansions in the SIC 3642 and SIC 3651 in- 
dustries; and for new starts in the SIC 3651 industry. However, 
these coefficients were not statistically significant at the 

one-tail, t-test. In the other industries, the opportunity cost 

of capital was positively correlated both with the probability 

of establishment expansions and the probability of new starts. 
The opportunity cost of capital variable always entered nega- 

tively for relocations and in three of the five industries (SIC 
3651, SIC 3662, and SIC 3679) the coefficients were also nega- 
tive for closures. The negative correlations between the oppor- 

tunity cost of capital and the probability of relocations or 
closures may reflect the competive pressures in high-profit 
areas which are forcing firms to either close or to relocate 
their establishments to areas with lower profitability levels 
for the industry as a whole. 

The ownership effect is represented by a dummy variable taking 

the value of one if the establishment in the industry is a 

single-unit operation and zero if the establishment is part of 

a multi-unit operation (branch or headquarters). It is hypothe- 
sized that a firm with multi-unit operations may be better able 
not only to evaluate potential profits due to locational deci- 
sions but also has the financial resources to make adjustments 

in its output (location) decisions. For example, in periods of 
declining national demand a multi-unit firm often has the choice 
of consolidating operations by closing some establishments while 
maintaining production in other establishments. The single-unit 
firm does not have this option. Thus, we expect the dummy coef- 

ficients for single-unit establishments to be negative in rela- 
tion to that of establishments in multi-unit operations in terms 

of closures and positive in terms of establishment contractions. 

In periods of increasing national demand, all firms, single and 
multi-unit, have the option to expand their capacity. However, 
the multi-unit firm may have greater freedom, i.e., more options, 

to respond more readily to new profit opportunities by estab- 
lishing new production facilities. We would thus expect the 
dummy coefficients for single-unit establishments to be positive 
in terms of establishment expansions and negative in terms of 
new establishment starts. On the other hand, a single-unit firm 
may be more likely to consider relocation than would the multi- 
unit firm. Although the magnitude of decision may be greater to 
the single-unit firm, e.g., moving an entire business, the relo- 
cation decisionmaking process may be much more simple since such 
a firm does not have to consider the ramifications of its move 
on the organizational structure of its other establishments. 
Therefore, a positive sign is tentatively hypothesized for the 
dummy coefficient in relation to establishment relocations. 

The effects of ownership, i.e., the establishment’s organization- 
al structure, on the probability of occurrence of specific 
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locational processes were quite consistent among the various in- 
dustries and in accordance with our expectations. It was ex- 
pected that the dummy coefficients for single-unit operations 
should be negative in relation to that of multi-unit firms in 
terms of establishment closures and new starts and positive in 
relation to establishment relocations, contractions, and expan- 
sions. The results for both specifications (A and B) of the 
multinomial model indicate that during the analysis period the 
probability of relocation, contraction, or expansion increased 
if the establishment was a single-unit operation. A multi-unit 
operation, e.g., a branch or headquarters establishment, on the 
other hand, increased the probability of a closure and also that 
of a new start. The only exceptions to this pattern were the 

lighting fixtures (SIC 3642) industry where single-unit opera- 
tions increased the probability of closure and the switchgear 
(SIC 3613) and consumer electronics (SIC 3651) industries where 
being a single-unit operation decreased the chances of reloca- 
tion and expansion, respectively. 

In most industries, the coefficients of the ownership variable 
were statistically significant for establishment closures and 

contractions. The only exceptions were for closures in the 
switchgear (SIC 3613) and consumer electronics (SIC 3651) indus- 
tries and contractions in the electronic systems (SIC 3662) 

industry. The ownership effects were also statistically signif- 

icant for relocations in SIC 3662 and for establishment expan- 

sions in SIC 3613. 40/ 

Except for the consumer electronics (SIC 3651) industry, results 

did not change between Specifications A and B of the multinomial 

model. In SIC 3651, the ownership coefficient for closures be- 

came statistically significant in Specification B. And, for con- 

tractions, the ownership coefficient became statistically insig- 

NVercant sieopeci fication sb. 

It appears that the corporate sector in the electrical machinery 

industry, irrespective of industry characteristics such as com- 
petitive conditions or labor-intensity, is more willing, or per- 
haps able, to start and close operations (such as branches and 

headquarters) than are the independent entrepreneurs. The lat- 

ter, on the other hand, are more prone to relocate or to make 

capacity adjustments such as contractions and expansions in sta- 

tionary establishments. These results corroborate Barkley’s [6] 

findings that single-unit establishments provide greater employ- 

ment stability to local areas (at least in Iowa) than corporate 

firms since the latter are more prone to start and close branch 

operations during the various phases of the business cycle. 

40/ An attempt was made to calibrate the multinomial logit 

model separately for single-unit establishments and multi-unit 

establishments. This effort was not successful due to the 

paucity of observations for some locational processes, such as 

relocations, and a lack of convergence in other instances. 
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Size Effects 

Hypothesized Rela- 

tionships 

Results 

The size effect is represented by a dummy variable taking the 
value of one if the establishment has less than 100 employees 

and zero otherwise. We tentatively hypothesized that the dummy 
coefficients for small establishments should be positive in rela- 

tion to that of large establishments in terms of closures, starts 
and, in the case of industries characterized by small plants, for 
relocations and expansions in operations. We expected a nega- 

tive relation for small establishments in terms of contractions 
in capacity (rather than closures) and also for relocations and 
expansions in industries with large average size establishments. 

The results of the multinomial logit analysis for establishment 
size effects on locational decisions conformed fairly well to 
hypothesized relationships. The probability of new starts and 
closures increased, as expected, if the establishment in ques- 
tion was small in size (less than 100 employees). Size coeffi- 

cients were statistically significant for closures in all in- 
dustries, except lighting fixtures (SIC 3642). In contrast, 
the probability of an establishment contracting its operations 
decreased, also as expected, in all the industries if the es- 

tablishment was small in size. Size coefficients for contrac- 
tions were statistically significant in all the industries. 

The size coefficients were also of the expected sign for estab- 

lishment relocations in all industries and for expansions in 
three of the five industries. In the two industries (SIC 3642 
and SIC 3679) with relatively small average size establishments 

(table 12), the probabilities of relocation and expansion seemed 
to increase if the establishment was small in size. In the three 
industries (SIC 3613, SIC 3651, and SIC 3662) with large average 

size establishments, the probability of relocation seemed to in- 
crease only if the establishment was large. 41/ However, all of 

the size coefficients for relocations and, except for SIC 3613 
and SIC 3679, for establishment expansions were statistically in- 
Significant. In SIC 3613 and SIC 3679 the size coefficients were 
statistically significant indicating that large establishments 
were more likely to expand operations in the former industry and 
less likely to expand operations in the latter industry. 

The association between size of plant and probability of a lo- 
cational change occurring conform reasonably well to our expec- 
tation that small plants are more volatile in terms of location- 
al decisions. There tends to be substantial locational activity 
in terms of establishment starts and closures. 42/ Many small 

41/ In Specification B of the multinomial model, the proba- 
bility of relocation in SIC 3642 decreased if the establishment 
was small in size. However, this relationship was not statis- 
tically significant. Other results did not change between the 
two specifications (A and B). 
42/ See e.g., Miller [17]. 
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Regional Effects 

Hypothesized Rela- 
tionships 

Results 

operations are started and many are closed. This seems to be 
reflected by the positive size coefficients for establishment 
closures, expansions, and new starts and by the negative size 
coefficients for establishment contractions. That is, small 
Size increased not only the probability of a new start or of an 
expansion in operations but also that of a plant’s demise. The 
large establishment, on the other hand, appears to be better 
able to make downward output adjustments (contract) without 
going out of business. Overall, these relationships appear to 
be especially significant statistically for closures and sta- 
tionary firm contractions. 

The regional dummies are represented by three binary variables 
equal to one if the establishment was located in the Northeast, 

Northcentral, or Western regions of the Nation, respectively, 

and zero otherwise. The fourth region of the country, the 
South, was chosen as the omitted category since it appears to 

differ from the rest of the country. This was_ the only region 
which experienced employment increases in the SIC 36 group 

during 1967-72. We expected the coefficient of the Northeast 

regional dummy variable to be positive with respect to estab- 
lishment closures, relocations, and contractions and negative 
with respect to establishment expansions and new starts since 

this is a declining region in terms of manufacturing. This is 
also probably true for the North Central region. In an expand- 

ing economy such as the West, we expected the coefficient for 

this dummy variable to be positive for new establishment starts 
and also for expansions in the operation of stationary estab- 

lishments. 

The signs of the region variables for the different locational 

processes were consistent, as a rule. The results suggest that 
relative to the South the probability of a new start decreased 

if the establishment was located in the Northeast or North 

Central regions and increased if it was located in the West. In 

contrast, the probability of expansion and that of contraction 

increased not only for most industries in the West but also in- 

creased for a majority in the Northeast and North Central re- 

gions. The signs were less consistent for establishment clo- 

sures and relocations. Nevertheless, for a majority of the 

industries, the probability of closure and that of relocation 

decreased if the establishment was located in the West. The 

probability of closure and that of relocation also decreased in 

the Northeast and North Central regions, respectively. 

Statistically significant coefficients occurred only for the 

Northeast and North Central region variables. However, the 

same variables were not statistically significant for all the 

different industries or locational processes. For example, the 

Northeast variable was statistically significant for establish- 

ment contractions both in the lighting fixtures (SIC 3642) and 

electronic systems (SIC 3662) industries but for establishment 

closures only in the electronic components (SIC 3679) industry. 

This variable happened to be also statistically significant 
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Construction Cost 

Effects 

Hypothesized Rela- 

tionships 

Results 

for relocations in the SIC 3679 industry (Specification A, only) 
and for establishment expansions in the SIC 3642 industry (Spec- 

ification B, only). Similarly, the Northcentral variable was 
statistically significant for establishment closures in SIC 3679 
and for contractions in SIC 3642. This variable was also sta- 
tistically significant for establishment relocations in SIC 3679 
and for expansions in SIC 3613 (Specification A, only) and SIC 

3642 (Specification B, only). Given the heterogenous nature 
of the industries selected for analysis, such results were not 

surprising. 

We hypothesized a negative relation between local construction 

costs and the probability that firms in an industry will expand 

operations or start new establishments. We also expected that 

adverse construction costs will encourage firms to relocate 

their facilities to more favorable areas. A tentative hypothe- 
sis is that establishment closures and contractions are posi- 
tively correlated with local construction costs, especially, if 

the facilities are becoming obsolete or are fully or nearly 

depreciated. 

Specification B of the multinomial logit model (table 9) pro- 
vides support for the hypothesis that local construction costs 
are negatively related to the probability of establishment ex- 
pansions and that of new starts and positively related to the 
probability of establishment relocations. Coefficients for the 
construction cost variable were of the correct sign for estab- 
lishment expansions in all industries and for relocations and 
new starts in most industries. The only exceptions occurred for 
relocations in the consumer electronics (SIC 3651) industry and 
for new starts in the switchgear (SIC 3613) and lighting fix- 
tures (SIC 3642) industries. In terms of statistically signifi- 

cant findings, the results indicate that the probability of es- 
tablishment expansions in the lighting fixtures (SIC 3642) and 
electronic components (SIC 3679) industries increased in areas 
with low construction costs while high construction costs in- 

creased the probability of relocation in these industries and 
also in the electronic systems (SIC 3662) industry. 

As expected, there appears to be less support for the hypothesis 

that establishment closures and contractions depend upon local 
area construction costs. Although construction costs were posi- 
tively correlated with the probability of establishment closures 
in such industries as SIC 3651, SIC 3662, and SIC 3679 and the 
probability of establishment contractions in SIC 3613 and SIC 
3651, statistically significant results occurred only in the 
consumer electronics (SIC 3651) industry. The findings for clo- 
sures and contraction in the consumer electronics industry may 
reflect the continuing trend in this industry of relocating 
facilities overseas. 43/ Continuing import penetration of the 

43/ For a review of developments in the electrical machinery 
industry, see e.g., U.S. Industrial Outlook [30]. 
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Business Tax Effects 

Hypothesized Rela- 
tionships 

Results 

U.S. market by foreign producers has forced domestic producers 
in this industry to establish facilities in foreign countries. 
Likely prospects for such relocations are facilities which have 
become obsolete or are fully or nearly depreciated. However, 
relocations to foreign countries are treated as closures in the 
present (D&B); data files. The treatment of such relocations as 
closures may have weakened the statistical relationship between 
construction costs in an area and the decision to relocate es- 
tablishments and, at the same time, strengthened the relation- 
ship between construction costs and closures in this industry. 

We hypothesized a positive relation between business taxes in a 
State and the probability that firms will contract plant capaci- 
ty or close and relocate establishments. We also expected that 

favorable business taxes within the State will be conducive to 

the start of new establishments and the expansion of capacity in 
stationary establishments. 

There is little empirical support for the proposition that State 

and local taxes with an initial impact on busines influence firm 
location decisions. Results for Specification B (table 9) indi- 

cate that this tax variable did not perform well. The coeffi- 

cients for the tax variable are statistically insignificant and 

in most cases of the incorrect sign. The only consistent finding 
was that there seems to exist a positive correlation between tax 

burden on business and the probability of establishment closures 

in four of the five industries. The only exception was the elec- 
tronic systems (SIC 3662) industry. Other expected correlations 
occurred for relocations in the electronic components (SIC 3679) 
industry; for contractions in the consumer electronics (SIC 3651) 
and electronic systems (SIC 3662) industries; and for expansions 

in the lighting fixtures (SIC 3642) and electronic components 
(SIC 3679) industries. These results are only suggestive since 
the correlations were not statistically significant at the one- 

aide protest. 

The failure to empirically verify the hypotheses that business 

taxes are important in firm location decisions is consistent 

with results of previous studies. For example, Schmenner [23] 

and Moses and Williamson [18] found that property taxes do not 

exert statistically significant effects on intrametropolitan bus- 

iness location decisions. Carlton [9], in his intermetropolitan 

study of firm location decisions, also concluded that there is 

no empirical support for the hypothesis that State personal and 

corporate taxes are a major factor in deterring new business 

activity. 

There are several possible explanations why taxes have little or 

no effect on firm location decisions. One possible explanation 

is that State-local taxes form only a small part of total cost 

for a firm and, in addition, are deductable from Federal taxes 

which do not vary across areas. A second explanation is that 

State-local taxes are used to purchase services for the firm. 

When high taxes mean good public services, as they often do, the 
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Summary of Findings 

firm will not have to supply the services, such as sewage dis- 
posal, police and fire protection, streets. Thus, if benefits 

derived from such taxes cancel costs, taxes will have little 

effect on locational activity. A third possible explanation is 
that taxes may be shifted forward on the consumers for the prod- 

ucts of the firm or backwards on the factors of production. 

The multinomial logit analysis indicates that size and ownership 
structure were important determinants of firm location decisions 
in most of the industries selected for analysis. The results 
show that the probability of a closure or of a new start in- 
creased if the establishment was a small, multi-unit operation, 

e.g., a branch or headquarters. On the other hand, the proba- 

bility of a contraction increased if the establishment was a 
large, single-unit operation. The probability of relocation or 
of an expansion in operations was also positively associated 
with large and small, single-unit operations, respectively. 

However, the latter associations were statistically significant 

only for a few industries. 

There was limited confirmation of the hypothesis that favorable 
national demand conditions may increase profit expectations in 
the industry and thus increase the likelihood of plant expan- 
sions and the start of new establishments and deter establish- 
ment relocations in high production locations. The results 

indicate that for some industries high local production levels 
did decrease the probability of establishment relocation and 
increase the probability of a new start or an expansion in plant 

capacity. The relationship between local production levels and 

establishment contractions also appeared to conform to our 

expectations. In every industry, the probability of establish- 
ment contraction increased in areas with high levels of industry 
output. The latter result may be due to large fluctuations in 
national demand for the output of these industries during the 
1969-75 period. During recessionary periods, we would expect 

both the oligopolistic and competitive industries to adjust 
their capacity downward in areas with previously high production 
levels. Results for closures were less satisfactory. Although 
the results seem to indicate that high production levels in an 
area decrease the probability of establishment closures in 
oligopolistic industries while increasing such probability for 
competitive industries, the production scale coefficient for 

closures in the more competitive industries was never statisti- 
cally significant. 

There was partial support for the hypothesis that local industry 

wage rates affect firm locational decisions, especially in the 
labor-intensive industries. High local industry wage rates 
increased the probability of an establishment relocating from 
the area while low local wage rates were conducive to establish- 

ment expansions and, in some industries, to the start of a new 
operation. The negative correlations for establishment contrac- 
tions may indicate that entrepreneurs in these industries were 
more prone to make downward adjustments in capacity in low-wage 
areas rather than close operations and lose, perhaps, a trained 
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labor force. The results also indicate that local wage rates 
were not an important factor in the demise of establishments. 

There was also support for the hypothesis that local construc- 
tion costs affect firm locational decisions, particularly the 
decisions to start, expand, and relocate operations. The re- 
sults indicate that favorable local construction costs were 
associated with an increased probability of plant expansions in 
all of the industries and that of new starts in most industries. 
As expected, high construction costs increased the probability 
of establishment relocations. The relationship between local 
construction costs and the probability of establishment closures 
and contractions was more tenuous. Although construction costs 
were positively correlated with the probability of establishment 
closures in three industries and that of contractions in two 
industries, statistically significant results occurred only in 
the consumer electronics (SIC 3651) industry. 

It was hypothesized that the industry’s local opportunity cost 

of capital is negatively related to expected profits due to 

firm locational decisions. If the industry faced an elastic 
demand curve, a decrease in the local opportunity cost of cap- 

ital should have served as an incentive both for new establish- 
ment starts and for expansions in stationary establishments 
rather than relocations, closures, or contractions in operations. 

Overall, the hypothesis was supported only for establishment 
contractions. The results indicate that high local opportunity 

cost of capital for the industry increased the probability of 

establishment contractions. For the other locational processes, 

the local opportunity cost of capital for the industry was either 
unimportant or performed contrary to expectations. 

There is little support for the proposition that State-local 

business taxes affect firm location decisions. Although the 
probability of plant closures in four industries was positively 
correlated with the change in the State-local tax burden on 
business, as was the probability of relocations in one industry 

and that of contractions in two industries, these relationships 
were never statistically significant. Similarly, the negative 

correlation between business taxes and the probability of expan- 

sions (in two industries) was also statistically nonsignificant. 

Discrete region variables were used to determine if the other 

independent variables accounted for all of the differential in 

firm behavior between the South and such regions as the North- 

east, North Central and West. Although there was an association 

between regional location and specific locational decisions in 

some industries, the regional effects, generally, were not sta- 

tistically significant. 
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RESEARCH IMPLICA- 

TIONS 

During the past several decades, a considerable effort has been 

made by Federal, State, and local governments to create employ- 

ment opportunities in various cities and communities. These 
efforts have ranged from local investments in infrastructure to 
local tax concessions and to various public assistance programs 

of such agencies as the Economic Development Administration, 
Farmers Home Administration, and the Title V regional commis- 

sions. The basic premise underlying these efforts has been that 
industrial development can be promoted or facilitated by either 
changing interarea cost advantages or ameliorating market imper- 
fections. 44/ The overall results of these efforts have been 

mixed. Some communities, for example, have attracted new estab- 
lishments by providing industrial parks, access to transporta- 

tion facilities, and other improvements in the local infrastruc- 
ture. Other communities, with similar improvements, have had 

little or no success. Also, in some instances, where direct 

financial subsidies were provided to particular firms, it is not 
clear whether these recipients would not have started or ex- 

panded operations even without such financial assistance. 

A major difficulty in analyzing and formulating policy for indus- 
trial development of specific geographic areas has been the lack 
of adequate information on the determinants of firm location 

decisions. It is generally agreed that location decisionmaking 
is a very complex process for most firms. Unfortunately, most 

industrial location studies have had to rely on survey data, 
which are frequently cross-sectional, or net change measures from 

national censuses of economic activity. The use of aggregate net 
change measures not only does not provide any indication of which 

is the dominant locational process but gives little insight into 
actual firm behavior and the determinants of firm behavior. This 
makes comparisons difficult and presents problems for generaliz- 

ing conclusions about firm decisions regarding relocations, new 
starts, closures, expansions, and contractions. Moreover, con- 
sensus disappears in regard to which industry attributes and, 

especially, what specific local area characteristics are impor- 
tant in explaining such decisionmaking. 

There is a need to improve the current state of knowledge about 
industrial decisionmaking. Effective public policy at the 
Federal, State, and local levels for influencing industrial lo- 
cation depends upon research results on how economic variables 
and/or firm attributes affect locational decisions. For example, 
are firm location decisions really economic decisions? If so, 
what are the characteristics of places where firms are likely to 

44/ From a national perspective and from an efficiency crite- 
rion it may not make much sense to prevent firms from leaving an 
area because of increased labor or fuel costs or other economic 
considerations. One may assume that labor will adjust to any 
new industrial location pattern. However, from a local perspec— 
tive a relocation or plant closure can have disastrous shortrun 
consequences for the local residents who had depended upon such 
enterprises. 
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locate or remain and prosper? Are there distinguishing features 
that characterize those firms which close or relocate their op- 
erations? Do plant closings represent random events which the 
community can neither prevent or insure against? If not, can 
the probability of such occurrence be altered through planned 
communit y action? Answers, or at least insights, to these ques- 
tion could be invaluable in formulating public policy strategies 
for encouraging the development or revitalization of economically 
depressed areas, such as rural areas and the core areas of the 
central cities. 

The results of the present study indicate that establishment 
size and ownership structure are important determinants of firm 
locational decisions. The probability of a closure or of a new 
start increases if the establishment is a small, multi-unit 
operation, e.g., a branch or headquarters. On the other hand, 

the large single-unit establishment increases the probability of 

a contraction in operations. These findings may have important 
policy implications. Since multi-unit operations of firms are 
more locationaly unstable than single-unit establishments, com- 
munities with a heavy concentration of small branch plants are 
likely to experience problems in maintaining or expanding their 
economic base. For example, some communities do benefit during 

the expansionary phase of the business cycle as multi-unit firms 

expand their operations by establishing new branch plants. But, 

the gains may be of short duration. As the economy turns down, 
multi-unit firms are likely to adjust their operations (capac- 
ity) by closing some of their newly established, or even older, 

branches. Large, single-unit firms, on the other hand, are 

more apt to contract their output during periods of depressed 

demand rather than close their entire operation. Thus, if a 

community is confronted with the choice of using its limited re- 
sources (such as industrial revenue bonds, tax concessions, im- 

proved sites, or facilities) either to assist residential busi- 
nesses or to attract branch operations to the area, greater 
long-term benefits may be reaped by the community in terms of 

employment stability by fostering (assisting) locally owned or 

home grown businesses. 45/ 

This study also shows that certain economic factors do influence 

firm location decisions in some industries. Business taxes, on 

the other hand, do not appear to be an important factor in firm 

locational activity. There is an indication that high levels of 

industry operations, low wage rates, and low construction costs 

in the community decrease the probability of relocation and in- 

crease the probability of new establishment starts and also that 

of expansions in existing establishments. Establishments located 

45/ Especially since relocations represent only a minor frac- 

tion of the total locational change, e.g., only 2.2 percent of 

the establishments in the five electrical machinery industries 

relocated across county lines during the study period (table 2). 
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in areas where the opportunity cost of capital is high are more 

prone to contract their operations. Contrary to expectations, 
local wage rates, production scale, and the opportunity cost of 

capital do not appear as important factors for establishment 

closures, at least in the electrical machinery industry. In the 
case of multi-unit operations, management’s decision to close 

particular branch establishments may be more a function of na- 
tional economic conditions rather than local factors. Further- 

more, the demise of single-unit establishments may represent 

the final act of a long, drawnout process of deteriorating prof- 

its where marginal improvements in current local conditions can- 

not reverse the process. 46/ 

The possibility that economic factors are important in firm loca- 
tion decisions suggests that policymakers concerned with area 

development efforts can and should concentrate on improving dif- 

ferent factors if such efforts result in ameliorating market im- 

perfections. That is, if markets can be made more competitive, 

society as a whole would benefit from a more efficient alloca- 

tion of productive capacity. 

The economic factors considered in this study--production scale, 
wage rates, construction costs, and opportunity cost of capital 

--are, to some extent, amenable to manipulation through public 

action programs. Respective examples are export promotion, right 

to work laws, investments in local infrastructure and expansion 

in credit availability. Various public policies in reference 
to tax credits, tax exemptions, subsidized loans, and the provi- 

sion of facilities or services can affect both the relative cost 
or availability of different factors and the price and avail- 
ability of a given factor of production in different locations. 

Such policy tools can be used either selectively to influence 
the distribution of industrial activity and promote growth in 

selected communities, or broadly to influence the overall level 

of growth in the industry. Benefits would accrue to society if 
such policies, e.g., filled a "credit gap" or reduced unemploy- 

ment in labor surplus areas with no loss of productivity nation- 
wide. However, there exists the distinct possibility that vari- 
ous incentives offered by State and local governments to attract 

or promote businesses may, at best, have little effect and, at 

worst, may represent a serious misallocation of resources. There 

is the possibility that State incentive programs have merely 

served to reshuffle a relatively fixed number of manufacturing 
establishments and that the different levels of government are 

merely subsidizing firms for performing activities they would 

46/ The lack of statistically significant findings for some 
of the locational processes may also be due to the possibility 
that these slowly declining electrical machinery industries have 
reached a stage of longrun equilibrium where actual rates of 
return are equal in all areas. In that case, firms would be 
indifferent among alternative destinations and explanatory power 
of measured returns, wages, and other site characteristics would 
be small. 
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have undertaken in any case. Also, it is not always certain 
that firms will locate in a community in response to that commu- 
nity’s investment in infrastructure. Often, the investment or 
subsidy is simply too small. Furthermore, job expansion through 
various government subsidies to firms may occur largely in de- 
clining industries, i.e., activities which are not capable of 
self-sustaining growth. All of these possibilities may repre- 
sent potential misallocations of resources at the national level. 

The finding in this study that State-local business taxes are 

not an important factor in firm locational activity, at least 
in the electrical machinery industry, suggests that State finan- 
cial economic development activities in a particular State may 
simply be offsetting similar activities in other States with a 
resulting waste of scarce public funds. 

Models of industrial location decision are necessary to proper- 

ly assess local and regional impacts of public policies. And, 

qualitative choice models appear to provide a suitable frame- 
work for shedding some light on the potential effects of public 

action programs on firm location decisions. That is, changes 
in community conditions can be evaluated in terms of firm loca- 

tional probabilities. 
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APPENDIX A 

GEOGRAPHIC AREAS INCLUDED IN THIS RESEARCH 

Region, State, SMSA 

New England 

Connecticut 

Massachusetts 

Boston SMSA 

Springfield SMSA 

State residual 

New Hampshire 

Middle Atlantic 

New Jersey 

Jersey City SMSA 
Newark SMSA 

Patterson SMSA 

State residual 

New York 

Buffalo SMSA 

New York City SMSA 

Rochester SMSA 

State residual 

Pennsylvania 
Allentown SMSA 

Lancaster SMSA 

Philadelphia SMSA 

“Constituent counties 

:All counties 

:Essex, Middlesex, Norfolk, Ply- 

:mouth, Suffolk 

:Hampden, Hampshire 
:All other counties in Massachu- 

:setts 

:All counties 

:Hudson 

:Essex, Morris, Somerset, Union 

:Bergen, Passaic 
:All other counties in New 

:Jersey 1/ 

:Erie, Niagara 
:Bronx, Kings, Nassau, New York, 

:Putnam, Queens, Richmond, Rock- 

:land, Suffolk, Westchester 

:Livingston, Monroe, Ontario, 

:Orleans, Wayne 

:All other counties in New York 

:Carbon, Lehigh, Northampton, 

:Warren (N.J.) 
:Lancaster 

:Bucks, Chester, Delaware, 

:Montgomery, Philadelphia, 
:Burlington (N.J.), Camden 
-(N.J.), Gloucester (N.J.) 

Ly, Except for Burlington, Camden, Gloucester and Warren 

counties which are included in selected Pennsylvania SMSA‘s. 



NNN 

Region, State, SMSA “Constituent counties 
a 

Pittsburgh SMSA 

Reading SMSA 

State residual 

East North Central 

Illinois 
Chicago SMSA 

State residual 

Indiana 

Indianapolis SMSA 

State residual 

Ohio 

Cincinnati SMSA 

Cleveland SMSA 

Columbus SMSA 

Youngstown SMSA 

State residual 

Wisconsin 

Milwaukee SMSA 

State residual 

West North Central 

Iowa 

Missouri 

Kansas City SMSA 

:Allegheny, Beaver, Washington, 

:Westmoreland 

:Berks 
:All other counties in Pennsyl- 

:vania 

:Cook, Du Page, Kane, Lake, 

:McHenry, Will 
:All other counties in Illinois 2/ 

:Boone, Hamilton, Hancock, 

:Hendricks, Johnson, Marion, 

:Morgan, Shelby 

:All other counties in Indiana 3/ 

:Clermont, Hamilton, Warren, 

:Boone (Ky.), Campbell (Ky.), 
:Kenton (Ky.), Dearborn (Ind. ) 
:Cuyahoga, Geauga, Lake, Medina 

:Delaware, Fairfield, Franklin, 

:Madison, Pickaway 
:Mahoning, Trumbull 

:All other counties in Ohio 

Milwaukee, Ozaukee, Washington, 

:Waukesha 

:All other counties in Wisconsin 

:All counties 

:Cass, Clay, Jackson, Platte, 

:Ray, Johnson (Ks.), Wyanndotte 
:(Ks.) 

2/ Except for Clinton, Madison, Monroe and St. Clair counties 

which are included in the St. Louis SMSA. 

3/ Except for Dearborn county which is included in the Cincin- 
nati SMSA. 



Region, State, SMSA 

St. Louis SMSA 

State residual 

South Atlantic 

Florida 

Georgia 
Atlanta SMSA 

State residual 

Maryland 

Baltimore SMSA 

State residual 

North Carolina 
West Virginia 

East South Central 

Alabama 

Kentucky 

Mississippi 

West North Central 

Oklahoma 

Texas 

Dallas-Fort Worth SMSA 

Houston SMSA 

State residual 

Mountain 

None 

“Constituent counties 

:Franklin, Jefferson, 

1st.) Charles. St, Louis. St: 

cLouls;Oity, Clinton Clie). 
:Madison (111.), Monroe (I11.), 
1St Glas me Ghbly) 
:All other counties in Missouri 

:All counties 

:Butts, Cherokee, Clayton, Cobb, 

:De Kalb, Douglas, Fayette, 

:Forsyth, Fulton, Gwinnett, 

:Henry, Newton, Paulding, Rock- 

:dale, Walton 

:All other counties in Georgia 

:Anne Arundel, Baltimore, 

:Carroll, Harford, Howard, 

:Baltimore City 
:All other counties in Maryland 

>All counties 

:All counties 

:All counties 

:All counties 

:All counties 

:All counties 

:Collin, Dallas, Denton, Ellis, 

:Hood, Johnson, Kaufman, Parker, 

:Rockwall, Tarrant, Wise 

:Brazoria, Fort Bend, Harris, 

:Liberty, Montgomery, Waller 
:All other counties in Texas 



Region, State, SMSA "Constituent counties 

Pacific 

California : 
Los Angeles-Anaheim SMSA :Los Angeles, Orange 
San Francisco-Oakland SMSA :Alameda, Contra Costa, Marin, 

:San Francisco, San Mateo 

San Jose SMSA :Santa Clara 

State residual :All other counties in 

:California 
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APPENDIX B 

Multinomial Logit Model Results when Wage Rates are Specified as 

Total Payroll Divided by Worker-Hours of Total Labor. 
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