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Boon or Boondoggle?
The Debate Over State and Local 

Economic Development Policies

Over the past 20 years, governors and mayors have assumed respon 
sibility for economic development. While many regions have experienced 
high unemployment and declining real wages, federal action to deal with 
these economic problems has been constrained by budget deficits and 
a conservative political philosophy, and state and local governments 
have had to act. Almost every state and metropolitan area has expand 
ed the size and scope of economic development programs. More money 
is being spent on subsidies to new branch plants than ever before, and 
even conservative states have intervened in the private market by sub 
sidizing business research and industrial modernization, and by pro 
viding capital and business training to small business and entrepreneurs.

To most politicians, economic development means more jobs. More 
jobs are expected to bring many benefits: lower unemployment, higher 
wages, greater property values, increased profits for local businesses, 
more tax revenues, and reelection for the politician who can take credit 
for these boons. Politicians usually emphasize most the benefit of pro 
viding jobs for the unemployed.

But critics argue persuasively that state and local economic develop 
ment policies cannot achieve these benefits. According to the critics, 
economic development policies do not help the unemployed and the poor, 
but mostly benefit capitalists and the propertied. The indictment against 
state and local economic development policies has three parts. First, 
the policies are argued to have little effect on the growth of a small 
region such as a state or metropolitan area. Second, even if these policies 
could affect job growth, so many in-migrants would be attracted that 
the local unemployment rate would quickly return to its original level.
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Third, even if local growth lowered unemployment in one area, from 
a national perspective these benefits would be offset by increased 
unemployment in other areas.

This book presents evidence to counter these criticisms of state and 
local economic development policies. It argues that economic develop 
ment policies can significantly affect the growth of a state or metropolitan 
area, that increases in the growth of a local economy can benefit its 
unemployed, and that state and local economic development policies 
can benefit the overall national economy.

While the argument relies, in part, on my interpretation of previous 
research, I also present new empirical research on how metropolitan 
growth affects the unemployed, workers, and property owners. That 
research shows that faster growth of a metropolitan area has signifi 
cant long-run effects on its unemployment rate. Furthermore, faster 
growth leads to significant occupational upgrading to better jobs, par 
ticularly for minority and less-educated persons. Growth of a 
metropolitan area also increases its property values. But overall, the 
benefits of faster growth are probably distributed in a progressive man 
ner, that is, the real incomes of low-income persons increase by a greater 
percentage than those of upper-income persons.

This is not to imply that cutting business taxes to spur economic 
development is always the right policy. Public services to business also 
affect the economic growth of a local area. Depending on the cir 
cumstances, the labor market benefits of local economic growth may 
be outweighed by the costs of environmental damage due to growth 
and the costs of government resources devoted to economic develop 
ment programs.

Focus on Local Economies

To avoid confusion at the outset, my arguments for the potential 
benefits of state and local economic development programs are meant 
to be applied to programs that seek to affect growth for an entire small 
economic region, such as a state or a metropolitan area. l Programs aimed 
at individual towns or suburbs within a metropolitan area raise
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different issues. Metropolitan areas, or states, can legitimately be thought 
of as economic regions, because they have quasi-independent labor and 
housing markets. The trend in local economic development policy is 
towards metropolitan cooperation. In addition, states are increasingly 
prominent in organizing and financing economic development policy 
at all levels of government. Thus, the book addresses the types of state 
and local economic development policy that dominate the scene today 
and are likely to be even more important in the future.

What is Economic Development Policy?

Another source of confusion could be what is meant by "economic 
development policy." Growth and structural change in the economy 
of a state or local area are arguably affected by every government ac 
tion, from the quality of public schools to the regulation of optometrists. 
Economic development policies discussed here, however, are those that 
provide direct assistance to businesses. Direct economic development 
policies assist businesses with cash, such as tax subsidies, for exam 
ple, or with services, such as training individuals in how to develop 
a business plan for a new enterprise. Policies such as those related to 
public schools that indirectly affect economic development have broader 
purposes and are best evaluated from a broader perspective. This book 
focuses on direct economic development policies because their claim 
ed success in promoting economic growth is their main rationale. Fur 
thermore, economic development policies that assist businesses direct 
ly are politically controversial. Liberals are concerned that these policies 
give too much profit to business, while conservatives are concerned 
that these policies give too much power to government.

Table 1.1 lists the main types of direct economic development policies 
being pursued by state and local governments. These policies can be 
grouped into two types. Traditional economic development policies seek 
to provide financial and other incentives for businesses to locate and 
expand in an area. Most incentives are provided through the area's tax 
system and are targeted at attracting new manufacturing branch plants.
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Table 1.1
A Typology of State and Local Economic Development Policies 

that Directly Aid Businesses

Traditional Economic Development Policies 
(Primarily Targeted at Branch Plant Recruitment)

Marketing Area As Branch Plant Location
Industrial development advertising 
Marketing trips to corporate headquarters 
Provision of site information to prospects

Financial Incentives
Industrial revenue bonds
Property tax abatements
Other tax relief
Provision of land at below-market prices
Direct state loans

Nonflnancial Incentives to Branch Plants
Customized industrial training
Expedited provision of site-specific infrastructure
Help with regulatory problems

"New Wave" Economic Development Policies 
(Primarily Targeted at Small or Existing Businesses)

Capital Market Programs
Predominantly government-financed loan or equity programs 
Government support for predominantly privately financed loan or 

equity programs

Information/Education for Small Business
Small business ombudsman/information office 
Community college classes in starting a business 
Small business development centers 
Entrepreneurial training programs 
Small business incubators

Research and High Technology
Centers of excellence in business-related research at public universities
Research-oriented industrial parks
Applied research grants
Technology transfer programs/industrial extension services

Export Assistance
Information/training in how to export 
Trade missions 
Export financing
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What I call "new wave" economic development policies are an eclec 
tic group of policies that became popular in many states during the late 
1970s and early 1980s. These policies encourage various forms of in 
novation, such as applied research, industrial modernization, en- 
trepreneurship, and business expansion into export markets. They also 
have in common a willingness to involve government much more with 
business decisions. Rather than just providing cash, they would have 
government provide services to businesses to help them determine their 
best market or technology.

Several prominent books on state and local economic development 
policies describe the many new wave policies and debate whether the 
new wave approach or the traditional approach is better. 2 While that 
debate is important, my focus in this book is on whether the general 
approach of assisting business for economic development purposes is 
likely to cause changes in business behavior that benefit other groups 
in society, and if so, who those groups are. All of the direct economic 
development policies have in common an attempt to reduce some sort 
of business costs, broadly defined. This even is true for new wave 
policies. For example, export information programs reduce the cost to 
businesses of acquiring information on markets in other countries; en 
trepreneurial training programs reduce the costs to potential entre 
preneurs of developing a business and financing plan; applied research 
grants reduce the costs to high technology companies of developing an 
innovative product. Furthermore, the issue of the overall desirability 
of business assistance for economic development logically needs to be 
resolved before the issue of which type of business assistance is most 
effective. If the entire philosophy behind direct economic development 
policies is flawed if these policies can only benefit the assisted 
businesses, or can only benefit property owners then the debate over 
different types of policies is pointless.
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Jobs Versus Other Goals 
of Economic Development Policies

The analysis of this study emphasizes one particular goal of direct 
economic development policies, the goal of more jobs for the state or 
local area. Some direct economic development policies have additional 
goals as well. For example, many of the new wave economic develop 
ment policies also aim at encouraging innovation.

Job creation is the primary goal for all direct economic development 
policies, traditional or new wave, from the perspective of politicians 
and voters. Governor Mario Cuomo of New York expressed the opin 
ion of many state and local political leaders and voters when he said 
that "while there are no panaceas, nothing comes closer than one sim 
ple word: jobs." 3 Advocates of new wave economic development 
policies may tout their innovation benefits, but the policies will face 
political death if they fail to increase job growth. 4

Despite all the publicity given new wave economic development 
policies, the evidence suggests that more resources are devoted to tradi 
tional policies whose primary goal is more jobs for the state or local 
area. Data from the National Association of State Development Agen 
cies indicate that expenditures by state development agencies totaled 
about $1.5 billion in 1990 (National Association of State Development 
Agencies, 1990). Much of this agency spending is devoted to traditional 
rather than new wave programs. A State of Minnesota survey suggests 
that state spending on high technology economic development totaled 
$550 million in 1988 (Minnesota Office of Science and Technology, 
1988). Some of this spending appears to be for university basic research, 
and there is overlap between the NASD A and Minnesota figures. But 
even if there were no overlap, and all of this $2 billion was devoted 
to new wave programs, these expenditures are dwarfed by the various 
tax subsidies, or "tax expenditures," that state and local governments 
give to business for economic development purposes. For example, in 
the State of Michigan alone, over $150 million annually is foregone 
from property tax abatements granted to businesses. 5 For just one 
manufacturing branch plant (albeit a large one), the General Motors
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Saturn plant, Tennessee state and local governments provided subsidies 
with a net present value of $144 million, mostly in the form of proper 
ty tax abatements. 6 Furthermore, in addition to these tax expenditures 
that are clearly linked to specific economic development projects, many 
of the recent tax reforms in the states have reduced business tax rates 
and provided business tax credits and deductions, largely on the rationale 
that these changes would help the business climate and promote economic 
development. 7 The "tax expenditures" caused by these development- 
oriented tax reforms vastly exceed what states spend on venture capital, 
entrepreneurial training, or other new wave economic development 
policies.

Do State and Local 
Economic Development Policies Affect Growth?

Financial subsidies ... are rarely a significant concern in wise 
business-location decisions and usually amount to little more than 
a government giveaway and burden on taxpayers, including cor 
porate taxpayers forced to subsidize their competitors. (Page 36 
in Leadership for Dynamic State Economics, Committee for 
Economic Development, 1986)

The first issue in analyzing state and local economic development 
policies is whether these policies have any significant effect on the job 
growth of an area. If they fail to increase job growth in the areas that 
adopt them, they cannot help the unemployed.

Many policy researchers have denounced the traditional economic 
development policies of tax and financial subsidies as ineffective in pro 
moting state or metropolitan area job growth. The usual theoretical argu 
ment for this position is that state and local taxes are too small a percent 
age of business costs to affect business growth decisions. The usual em 
pirical argument for this position relies on both surveys of business firms 
and econometric studies of the determinants of state or metropolitan 
area job growth. Surveys of business firms often show a low ranking 
of state and local taxes as a location determinant. Furthermore, until
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recent years, the overwhelming majority of econometric studies could 
find no significant statistical relationship between state and local business 
growth and state and local business taxes.

The theoretical argument that state and local business taxes are too 
small to affect business location is unpersuasive. Many states and 
metropolitan areas will be close substitutes from a business perspec 
tive, offering similar access to markets and supplies. Even small pro 
duction cost differentials could prove decisive for a particular business 
location decision.

The problem with surveys of location determinants is that the ques 
tions asked are difficult to interpret. These surveys ask the business 
to list the most important, or essential, or crucial determinants of its 
current location choice. What "important" means in this context is dif 
ficult to define. What we really want to know is whether a different 
location would have been chosen if state and local business taxes had 
been 5 percent higher, or 10 percent higher. Answering this question 
requires a quantitative weighing of this site's advantages versus alter 
native sites, and most businesses would be unable or unwilling to pro 
vide such precise answers to a survey.

Recent econometric evidence indicates that variations in state and local 
business taxes do have effects on state or metropolitan area growth that 
are likely to be considered significant by most policy makers. Difficult 
methodological problems plague the estimation of how taxes affect state 
and metropolitan area growth. No existing study escapes all these prob 
lems. But compared to earlier studies in this area, recent studies generally 
use better data and methodologies. Recent studies mostly agree that state 
and local business taxes affect the growth of an area, and even agree 
on the approximate magnitude of the effect.

Major public services that benefit business, such as improvement in 
public infrastructure, are also estimated to spur state or metropolitan 
area growth in many of the newer studies of business location. An 
economic development policy of business tax cuts may fail to increase 
jobs in a state or metropolitan area if it leads to a deterioration of public 
services to business. An economic development policy of tax increases 
may succeed in increasing jobs if it significantly improves public ser 
vices to business. Policymakers must consider both tax and public
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service effects on business if they are to successfully increase their area's 
job growth.

New wave regional economic development policies go beyond pro 
viding financial subsidies or general public services to providing specific 
services to small business and entrepreneurs. Many policy researchers 
who denounce state and local tax breaks are much more hopeful about 
these types of policies. At present, there is no good evidence on whether 
new wave economic development policies are effective. If new wave 
services have a higher value to business than their cost, they could have 
a greater effect on the growth of a state or metropolitan area, per dollar 
of government effort, than the more traditional business tax breaks. The 
cost effectiveness of state and local economic development policies is 
crucial to whether the policies make sense for a particular state or locality.

Does Local Growth Help the Unemployed 
and Lower-Income Households?

When jobs develop in a fast growing area, workers from other 
areas are attracted to fill the developing vacancies, thus preserv 
ing the same unemployment rate as before the growth surge. (John 
Logan and Harvey Molotch, Professors of Sociology at State 
University of New York at Albany and University of California- 
Santa Barbara, respectively, p. 89 in Urban Fortunes: The Political 
Economy of Place, 1987)

. . . the fortunes of numerous poor and unskilled urban residents 
of cities are often largely unaffected by even healthy expansion 
within local economies. (Page 5 in Urban America in the Eighties, 
Report of the Panel on Policies and Prospects for Metropolitan 
and Nonmetropolitan America, President's Commission for a Na 
tional Agenda for the Eighties, 1980)

The next issue is whether the ability of state and local economic 
development policy to affect local growth makes any difference. Sup 
pose some policy does increase job growth for a local economic region, 
such as a metropolitan area. The increase in local labor demand would
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be expected to lead to some short-term reduction in local unemploy 
ment and upward pressure on real wages. But if labor mobility is rapid 
enough, the increase in local labor demand will be quickly matched 
by an increase in local labor supply. The unemployment rate will in 
crease back to its original level, and the real wage will drop back to 
its original level.

Migration statistics indicate that the United States is a mobile enough 
society that labor market effects of faster local job growth could plausibly 
be very short-lived. For example, during a typical four-year period, 
over 13 percent of the population moves between metropolitan areas 
(Marston 1985). This mobility rate far exceeds the likely unemploy 
ment rate differentials across metropolitan areas. Only a small portion 
of this normal flow of migrants needs to respond to changes in relative 
job growth rates across metropolitan areas for the labor supply change 
to be well-matched to the labor demand change.

Even if local labor supply quickly responds to labor demand shifts, 
economic development policies would still provide the benefit of higher 
land values. Increased local demand and supply of labor would increase 
both business and residential demand for land. The price of existing 
houses and buildings would increase. Land would be bid away from 
other uses (e.g., agriculture or speculation) and devoted to new residen 
tial and commercial development to accommodate the new businesses 
and residents. Even with this increase in developed land supply, the 
price of existing land would remain at a permanently higher level, as 
existing land presumably has some locational advantages over the newly 
developed land. Unlike the case of labor, sufficient land cannot "migrate 
in" to a local area to force land prices back down to their original level.

The benefits of higher land values lack the political or ethical appeal 
of the benefits of lower unemployment. Land is disproportionately owned 
by upper-income groups, so land value benefits would be distributed 
"regressively": the percentage increase in real income would be greater 
for upper-income groups than for lower-income groups. If land value 
increases are the only benefits of state and local economic development 
policies, it is questionable whether anyone other than property owners 
should be required to pay for these policies. Furthermore, in this case 
economic development policies would be unable to help solve the social



Boon or Boondoggle? 11

problems of unemployment and poverty among minorities and other 
disadvantaged groups.

My argument for long-run labor market effects of local job growth 
is that what happens to people in the short run affects their long-run 
prospects. Suppose that an increase in local job growth leads, in the 
short run, to some currently unemployed residents getting jobs that they 
otherwise would not have obtained. These currently unemployed 
residents have a short-run advantage over potential in-migrants because 
in-migration does take some time to respond to shifts in labor demand. 
Because these current residents obtain jobs in the short run, they ac 
quire skills that increase their employability and real wages in the long 
run, even after migration has had a chance to fully respond to the in 
creased labor demand.

This dependence of a long-run equilibrium in this case, the long- 
run equilibrium unemployment rate of individuals on past history has 
been labeled hysteresis. Hysteresis was originally used in physics to 
describe how the electromagnetic characteristics of certain metals are 
permanently affected by the temporary application of certain magnetic 
forces. 8 More recently, some economists have suggested that an 
economy's equilibrium unemployment rate may be permanently increas 
ed by a temporary recession, or lowered by a temporary boom. If this 
is true, then macroeconomic policies that affect the short-run perfor 
mance of an economy may also affect its long-run performance. The 
issue of whether equilibrium unemployment exhibits hysteresis has im 
plications much broader than simply who benefits from state and local 
economic development policies.

The new empirical results of this book support the hypothesis that 
labor markets are subject to hysteresis effects. The results are based 
on analysis of average unemployment rates, occupational wage rates, 
and housing and other prices for 25 metropolitan areas from 1972 to 
1986, and on analysis of the labor market success of 44,000 adult males 
in 89 metropolitan areas from 1979 to 1986. The results, extensively 
presented in four chapters of the book, can be briefly summarized here. 
The data suggest that a once-and-for-all shock to a metropolitan area's 
employment that is, a shock that temporarily affects the employment 
growth rate but permanently affects the employment level lowers the
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area's unemployment rate and raises labor force participation rates for 
at least eight years after the shock. Holding occupation constant, real 
wages are unchanged. Individuals with given education and experience 
are more likely to be promoted to higher-paying occupations in 
metropolitan economies that experience higher growth, however, and 
this upgrading in occupational status persists well after the temporary 
shock to growth has subsided. The effects of local growth on real earn 
ings are highest for blacks and for less-educated workers. Local growth 
also raises property values; overall, however, it appears that faster local 
growth is likely to have a progressive impact on the income distribu 
tion. The percentage increase in real income is greatest for low-income 
groups, even accounting for the regressive distribution of the benefits 
from increased property values.

Can State and Local Economic Development Policies 
Benefit the National Economy?

I firmly believe that state government must resist the temptation 
to intervene directly in economic decisions of the marketplace. It 
is certainly true that the combination of reduced federal support 
for state and local programs and the devastating impact of our re 
cent recessions has put enormous pressure on state governments 
to "do something." The reality, however, is that state actions have 
not always increased the country's net investment. On a national 
scale, the impact of state economic development initiatives on U.S. 
economic activity is dominated by monetary, fiscal, and trade deci 
sions at the federal level. States, therefore, are merely competing 
at the margins with one another for their share of new investment. 
Little or no net gain for the United States as a whole is attained 
from these programs. (Ralph E. Bailey, chairman and chief ex 
ecutive officer, Conoco, Inc., memorandum of dissent on pages 
88-89 of Leadership for Dynamic State Economies, Committee for 
Economic Development, 1986)

The argument is often made, as Bailey does in the above quotation, 
that state and local economic development policies are, even at best, 
a zero-sum game from a national perspective. It is argued that even if
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economic development policies succeed in increasing growth in one area, 
this growth is merely transferred from some other area, and overall 
national growth is unaffected. The lower unemployment and higher 
wages in one area are offset by the higher unemployment and lower 
wages in other areas.

My argument against this "zero-sum" game position is twofold. First, 
even if it were true that state and local economic development policies 
just reshuffled jobs among geographic areas, such reshuffling may benefit 
the nation. Individuals vary in the dollar value they place on getting 
a job, which determines how high a wage they will require in order 
to accept a job. For example, individuals may place a higher value on 
obtaining a job that is, are willing to accept a very low wage if they 
have few other income sources. Individuals may place a lower value 
on obtaining a job if they feel they make good use of their time outside 
the wage labor market, such as taking care of children. In low- 
unemployment areas, most individuals who place a high value on get 
ting a job will get one fairly quickly. In high-unemployment areas, many 
individuals who place a high value on getting a job will remain 
unemployed for a long time. As a result, the average unemployed in 
dividual in high-unemployment areas will "need" a job more in the 
sense of placing a higher dollar value on getting one than the average 
unemployed individual in low-unemployment areas. High-unemployment 
areas will benefit more from an additional job than low-unemployment 
areas, as the social benefits from hiring the average unemployed per 
son are higher.

The vigor with which states and governments pursue economic 
development probably reflects these differences in the social benefits 
of reducing unemployment. Common sense suggests that high- 
unemployment states and localities will face greater political pressures 
to expand economic development policies. The scanty empirical evidence 
suggests that high-unemployment areas respond to these pressures by 
more aggressively pursuing economic development. The competitive 
game of state and local economic development probably helps redistribute 
jobs to the most needy areas.

Second, state and local competition for jobs may increase national 
growth. Higher subsidies in many local areas for expanded business
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output and employment may reduce the average national unemployment 
rate and increase output. In addition, the transfer of jobs from low- 
unemployment regions to high-unemployment regions may reduce in 
flationary pressures and allow national policymakers to achieve lower 
national unemployment and higher output without increasing inflation. 

One potential negative effect of state and local competition for jobs 
is that the national distribution of income may become more regressive, 
that is, more income may go to the rich instead of the poor. Competi 
tion for jobs may lead to reduced taxes on business owners. Wealthy 
business owners may benefit. But policymakers should offset these 
benefits for the rich by making the federal tax system more progressive, 
rather than by attempting to eliminate competition for jobs.

Is the Glass Half-Full or Half-Empty?

The focus of this book is on how state and local economic develop 
ment policies can potentially provide benefits. This focus is necessary 
because the prevailing intellectual assessment of these policies is too 
negative. It should not, however, be interpreted as a blanket endorse 
ment of all state and local economic development policies.

Empirical evidence presented here suggests that the benefits and costs 
of state and local economic development policies will often be close. 
Net benefits of economic development policies are most likely to be 
positive in areas of high unemployment and for programs that have large 
effects on business location, expansion, and start-up decisions per dollar 
of government spending.

Organization of the Book

The remainder of the book presents these arguments in more detail. 
Chapter 2 reviews what previous research shows about how state and 
local public policies affect business growth.

Chapters 3 through 7 develop the broad theme of the book: how 
metropolitan growth affects different groups in the population. Chapter
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3 presents the theory of likely distributional effects of local growth. 
Chapters 4, 5, and 6 present empirical estimates of the effects of 
metropolitan growth on unemployment rates and other measures of labor 
market activities, prices, and wages. Chapter 7 examines the overall 
effect of growth on real earnings, and uses these results to simulate 
the likely quantitative magnitude of the distributional and efficiency ef 
fects of local growth.

Chapter 8 considers whether state and local economic development 
efforts help the national economy. Chapter 9 concludes with a discus 
sion of the broader implications of these results for macroeconomic 
policy, antipoverty policy, and the role of local areas in national policy.

NOTES
1. The theoretical analysis of the book may also apply to groupings of counties in nonmetropolitan 
areas that constitute true regional labor and housing markets. Virtually none of the empirical work 
of the book deals with these nonmetropolitan economic regions, however, so extrapolation of 
the findings to nonmetropolitan areas is more uncertain.
2.1 refer here to such recent books as Laboratories of Democracy, by journalist David Osborne 
(1988), or The Wealth of States, by several policy analysts associated with the Council of State 
Planning and Policy Agencies (Vaughan, Pollard, and Dyer 1985). Both these books argue against 
traditional economic development policies and in favor of some new wave economic develop 
ment policies. A more scholarly account of this debate is provided by political scientist Peter 
Eisinger, in his comprehensive book on state and local economic development, The Rise of the 
Entrepreneurial State (Eisinger 1988). Case studies of how this debate has been resolved so far 
in various states are provided in The New Economic Role of American States, edited by Scott 
Fosler of the Committee for Economic Development, a national business think tank (Fosler 1988).
3. Eisinger (1988), p. 10.
4. Vaughan, Pollard, and Dyer, in their book The Wealth of States, are certainly aware of the 
political importance of creating jobs. One of their arguments for a greater focus on new wave 
economic development policies is that such policies are more effective than traditional economic 
development policies in creating jobs in the long run: ". . . in the long run, employment oppor 
tunities and wealth will be greater under an entrepreneurial strategy than under any alternative 
approach to development" (Vaughan, Pollard, and Dyer 1985, p. 128). Osborne also makes similar 
arguments in his book: "Businesses that fail to innovate do not last long; regional economies 
in which innovation does not flourish quickly stagnate." (Osborne 1988, p. 252).
5. These Michigan figures come from a report by the Citizens Research Council of Michigan 
(1986). Michigan is the only state I know of that keeps track of the volume of property tax abatements 
throughout the state.
6. These Tennessee figures come from a paper by Bartik, Becker, Lake, and Bush (1987). The 
figures are based on the in lieu of tax agreement between Maury County and Saturn, and on in 
formation from the Tennessee Department of Economic and Community Development on state 
expenditures on roads and job training for the Saturn plant. Stating the subsidy in present value 
terms is an appropriate way of emphasizing the large size of traditional economic development
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subsidies. The present value of some flow over time of subsidies tells us what one-time subsidy, 
given today, would have the same value as that flow of subsidies. If all new manufacturing in 
vestment received the same present value subsidy as Saturn, the resulting flow of subsidies would 
be equivalent to spending $3.4 billion annually on subsidies. Total manufacturing gross invest 
ment in 1985 was $81.8 billion; $144 million times 81.8/3.5 would yield a total present value 
of new subsidy commitments of $3.4 billion. I should note that the Saturn subsidy was not par 
ticularly large for an auto plant; for example, the Kentucky subsidy to its Toyota plant was ap 
parently much greater (Milward and Newman 1989).
7. Hal Hovey, editor of State Policy Reports, has stated that "state tax systems are evolving in 
the direction of [development-oriented] tax policies," which would eventually imply "eliminating 
all state and local taxes paid in operations, such as manufacturing, that have choices of where 
they locate and expand." (Hovey 1986, pp. 94-95). According to Steve Gold, former Director 
of Fiscal Studies of the National Conference of State Legislatures, "Interstate tax competition 
not only remains, but may intensify." (Gold 1988, p. 27).
8. Cross and Allan (1988) discuss the history of the hysteresis concept.
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Can State and Local Policies 

Affect Economic Development?

Business incentive policies, including tax credits and writedowns, 
loans, guarantees, subsidies (and even conditioning plant closures 
and relocations with an "exit" notice) are assumed to influence 
the cost-sensitive locational behavior of firms if they are large 
enough. . . . [This] widespread belief in the potency of incen 
tives ... is unsubstantiated by empirical evidence. (P. 43 in Ur 
ban America in the Eighties, Report of the Panel on Policies and 
Prospects for Metropolitan and Nonmetropolitan America, Presi 
dent's Commission for a National Agenda for the Eighties, 1980)

Critics of state and local economic development policies claim that 
these policies have little effect on employment growth of a local economy 
such as a metropolitan area or state. This chapter disagrees with that 
claim, and argues that state and local policies can significantly affect 
local growth. It analyzes four types of evidence on whether the policies 
of a state or local area affect its growth:

  evaluations of specific state or local economic development 
programs;

  surveys of businesses about the influence of state and local policies 
on their investment decisions;

  case studies of how changes in state and local policies might in 
fluence the behavior of an actual firm; and

  econometric studies of how state and local policies influence state and 
local growth, branch plant location decisions, and new firm start-up 
decisions.

17
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Evaluations of Specific Programs

Relatively few studies have examined the effects of specific state or 
local economic development programs. Table 2.1 describes recent studies 
of specific programs. As shown in the table, there is evidence that enter 
prise zones, research parks, location incentives such as property tax 
abatements, and export promotion programs, make some difference to 
state or local economic growth. But not all studies find positive or 
statistically significant effects of these programs, and in one case, the 
study by James Papke of the Indiana enterprise zone program, the policy 
is associated with economic decline in the targeted regions.

These studies of specific economic development programs suffer from 
two major limitations. First, in some cases the programs are small 
compared to the areas whose growth they are supposed to affect 
(Luger 1987; McHone 1984; Coughlin and Cartwright 1987; 
O'hUallachain and Satterthwaite 1990; Ambrosius 1989; and Feiock 
1987). l For example, in Coughlin and Cartwright's study, state export 
promotion programs are minuscule compared to the size of any state's 
economy. Small programs could have effects that are large relative to 
program size. But relative to the size of the affected local economy, 
program effects are probably small enough to be overwhelmed by 
unobserved or random factors that alter the growth of that local area. 
Estimated program effects will either be statistically insignificant in this 
case, or will reflect the influence of unobserved local characteristics. 
Any statistically significant effects of the program are likely to be 
spurious. 2

This mismatch of program size and local economy size is less im 
portant for studies of enterprise zones, a program designed to amass 
sufficient incentives to noticeably affect a small area. 3 But studies of 
enterprise zones and other relatively "large" economic development 
programs suffer from a second problem: it is difficult to determine what 
would have happened to the local area without the program. Enterprise 
zones are chosen in part because they are zones of low economic growth. 
Hence, their growth even after zone designation would be expected to 
be poor. Comparison of predesignation and postdesignation growth of the
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zone, as was done in the study by Jones and others (1985), may pro 
vide a better evaluation of program effects, but changes in zone growth 
could be due to more general economic forces, such as national booms 
or recessions, or changes in the overall national performance of specific 
industries. An even better approach is to compare changes in the growth 
of local areas targeted by an economic development program with 
changes in growth in control areas, as was done in the studies by Papke 
(1991), Luger and Goldstein (1990), Papke (1990), and Rubin and 
Wilder (1989). But choosing control areas which ideally would be iden 
tical in all observed and unobserved characteristics to the targeted local 
areas is difficult. Existing studies generally provide only brief discus 
sions of how control areas were chosen, and only estimate effects 
using one set of control areas.

Three research strategies offer promise for better evaluations of the 
effects of specific economic development programs. First, for a pro 
gram large enough to have a detectable effect on overall local growth, 
better methods for choosing control areas are needed. 4 For each targeted 
local area, researchers should select several alternative sets of control 
areas, based on different criteria for choosing characteristics on which 
to match controls to the targeted areas. The sensitivity of estimated pro 
gram effects to the choice of different sets of control areas should be 
reported by researchers. 5

For economic development programs that are too small to have an 
aggregate effect on the growth of a local economy, a promising research 
strategy for program evaluation is to collect micro-level data on 
businesses assisted under the economic development program, and on 
a control group of unassisted businesses. 6 The performance of the ex 
perimental group (the assisted businesses) and the control group would 
be compared on some measure of goals that is relevant to that particular 
program. For example, a technology transfer program might be evaluated 
based on the differences in productivity gains, technology adoption, or 
job gains, between the experimental and control groups of businesses.

Ideally, the experimental group of businesses and the control group 
of businesses would be randomly chosen. Random assignment ensures



Table 2.1 
Studies of Specific Economic Development Policies

Author

L. Papke 
(1991)

Luger & 
Goldstein 
(1990)

O'hUallachain 
& Satterthwaite 
(1990)

J. Papke 
(1990)

Program Studied

Indiana enterprise zone

Research parks

Enterprise zones, 
research partks 
industrial revenue 
bonds (IRBs)

Indiana 
enterprise zone

Methodology
Regression analysis of effects of EZ 
on inventories, machinery and 
equipment, and unemployment 
claims, using pre-and post-zone 
designation data on jurisdictions 
surrounding EZ, and control 
jurisdictions

Comparison of changes in employ 
ment growth rates, before and after 
research park established in 
research park counties, to changes 
in growth rates in "control" 
counties; both comparisons of 
means and regression analysis

Regression analysis of 
determinants of MSA 
growth by industry

Regression analysis 
examining pre- and post- 
zone designation level 
of capital in zones, 
compared to a control set 
of Indiana townships

Findings

Enterprise zones increase inven 
tories and reduce unemployment 
claims, but also reduce 
machinery and equipment 
investment

58% of parks "succeed" in 
that their counties have 
greater increase in growth 
than controls; older parks 
and parks with better 
university ties are more 
successful

Enterprise zones and 
research parks had 
positive effects in 
many industries, although 
seldom significant; IRBs 
did not have positive effect.

Enterprise zones had 
significantly less capital 
(7%) after designation 
than before, compared 
to control townships.
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Woodward 
(1990)

Ambrosius 
(1989)

Coughlin, Terza 
& Arromdee 
(1989)

Erickson & 
Friedman 
(1989)

State offices in 
Japan and promotion 
efforts as recruit 
ment tool for 
Japanese plants

State revenue bond 
financing, public 
works, accelerated 
depreciation, various 
tax breaks, enterprise 
zones, job training

State expenditures to 
attract foreign direct 
investment

Enterprise zones

Statistical analysis of 
whether state office or 
state industrial 
development index 
(Source: Luger (1987)) 
affects probability of 
Japanese plant choosing 
state

Regression analysis of 
whether level or trend 
in state manufacturing 
value-added per capita 
or state unemployment 
rate changed after 
adoption of particular 
incentive

Regression-style analysis 
of whether state spending 
affected probability of 
being chosen for FDI

Regression analysis of 
number of zone investments 
and jobs created as 
function of zone charac 
teristics, zone incentives 
and MSA characteristics

Presence of office in 
Japan was associated 
with close to double 
probability of plant 
choosing state; effect of 
industrial development 
index insignificant

Generally, insignificant 
effects, except tax 
break for land and 
capital improvements 
significantly associated 
with declining trend in 
unemployment rate

Large effect, usually 
significantly positive

Number of incentives often 
positively associated with 
better zone performance, 
although not significant 
in all specifications; 
number of zones in state often 
negatively associated with zone 
performance, although not always 
significant
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Table 2.1 (continued)

Author

Rubin & 
Wilder 
(1989)

Walker & 
Greenstreet 
(1989)

U.S. General 
Accounting 
Office 
(1988)

Coughlin & 
Cartwright 
(1987)

Program Studied

Evansville, Indiana 
enterprise zone

Wide variety of 
incentives, such as 
site-specific infra- 
strucutre, tax breaks, 
job training, etc.

Enterprise zone program 
in Maryland in first 
4 years of operation

State foreign export 
promotion programs

Methodology

Shift-share comparison of 
growth of enterprise zone 
industries with overall 
Evansville MSA

Survey asking whether 
incentives were decisive 
in final location choice 
of firms looking for new 
site; logit analysis of 
which of two finalists 
chosen; regression 
analysis of in-situ 
expansion

Time series analysis of breaks in 
trend of employment growth in EZ 
businesses that received 
EZ subsidies, and inter 
views with large employers 
responsible for breaks in 
aggregate trend

Regression analysis of 
dollars of state manufac 
turing exports as fundtion 
of state export promotion spending 
and other state characteristics

Findings
Enterprise zone gained 
significantly more jobs than 
MSA in warehousing, wholesale 
trade, retail trade, and services

Of plants offered incentives, 
37% claimed were decisive; 
logit analysis showed 
significant effect of 
incentives on final site 
choice, holding other site 
characteristics constant; 
insignificant effect of 
incentives on in-situ expansion

Although there were some 
increases in growth in zones, the 
large employers mainly responsible 
for those breaks in trend stated 
that factors other than EZ had 
influenced their decisions

$1 of extra state promo 
tion spending increases 
state exports by $432
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Feiock 
(1987)

Luger 
(1987)

Jones, et al. 
(1985)

McHone 
(1984)

Counts of number of 
business incentive 
programs, special 
business services, 
promotional ads

Financial/tax 
subsidies, recruitment 
efforts, R&D support 
capital provision, 
state-funded job training

Enterprise zones

Special tax and financial 
incentives

Regression analysis of 
employment growth, new 
investment, and change 
in number of business 
establishments, for 92 
cities

Regression analysis of 
effects on state wage and 
unemployment levels and 
changes

Comparison of zone 
employment growth before 
(1980-82) and after (1982-84) 
zone designation, using Dun and 
Bradstreet data

Regression comparison of 
growth rates of counties 
in different states but 
same MSA

Generally positive effects 
of a city having larger 
number of economic 
development programs, 
particularly business 
services and ads

State job training reduces 
wages and reduces unemploy 
ment; other estimates very 
imprecise

6 of 8 zones did better 
in after period

MSA counties in states with 
property tax abatements, 
accelerated depreciation, or 
state-run development bond pro 
grams tended to grow faster than 
rest of MSA
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that any difference in performance of the two groups can only be due 
to the program. The random assignment approach is a feasible way to 
study entrepreneurial training programs that seek to develop business 
management skills; the use of the experimental method is well-established 
in the closely related area of job training, and the potential clients for 
entrepreneurial training are not likely to have the political clout to com 
plain about being experimented upon. As of 1991, the States of 
Washington and Massachusetts were conducting experiment-based 
evaluations of entrepreneurial training programs for unemployment in 
surance (UI) recipients. Results from these experiments are expected 
in 1993.

Most economic development programs for existing businesses, 
however, would find it politically infeasible to randomly exclude some 
established business from the benefits of a government program. 7 This 
increases the difficulty of estimating program effects, but good estimates 
can still be obtained if the control group is carefully chosen to match 
the experimental group, and if the empirical research controls for other 
factors affecting business performance. 8 Finally, in some cases a valid 
control group is unobtainable. For example, grants to one firm for ap 
plied research may provide "spillover benefits" such as encouraging 
other firms to adopt these technological innovations for all firms in 
a specific industry in that geographic area. But some insights into pro 
gram effects could still be obtained through case study interviews or 
surveys that asked businesses to identify program effects, in this case 
the spillover effects of government-sponsored research.

The key advantage of micro studies of economic development pro 
grams and specific firms is that these studies match the scale of the 
program and the measures of program effects. Small-scale programs  
and programs in an ideal world should be experimented with on a small 
scale before full implementation are more likely to have detectable 
effects upon specific firms than upon the overall economy of a state 
or metropolitan area.

A third strategy for evaluating the effects of specific economic develop 
ment programs is to infer their effects from estimates of how more ma 
jor cost factors affect state and local business growth. If state and local
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business growth is based on overall profitability offered by the area's 
economy, the percentage effects on business growth of a percentage 
change in some cost factor should be roughly proportional to that fac 
tor's share in total costs (see appendix 2.1). If one factor is 1 percent of 
business costs, and another factor is 20 percent of business costs, a per 
centage change in the second factor should have 20 times the effect on 
business growth of the same percentage change in the first factor.

The advantage of this research strategy is that it is easier to accurate 
ly detect the effects on business growth of major cost factors relevant 
to many firms in many local areas than of minor cost factors relevant 
to a few firms in a few areas. The disadvantage is that these inferences 
are only as valid as the theory underlying them, namely, that the dollar 
effect on profits determines business decisions. If business location and 
growth are strongly influenced by more subjective features of state and 
local economic development programs (for example, what these pro 
grams convey about the "business climate" of an area), then inferences 
about program effects on growth based on program effects on business 
costs will be imprecise.

The rest of this chapter focuses on whether significant state and local 
business cost factors such as state and local business tax costs can 
affect an area's business growth. Interpreted narrowly, much of the 
evidence considered only suggests whether overall business taxes, or 
public services, or other major policies, have effects on an area's business 
growth. But significant effects of state and local tax costs on area business 
growth can also be interpreted as implying that other policies affecting 
business costs can also significantly affect area growth. Even new wave 
policies such as subsidies for business applied research, training for 
small business and entrepreneurs, and information on how to export can 
be viewed as helping reduce business costs of acquiring information, 
as discussed in chapter 1. If tax costs and other business costs have 
minuscule effect on an area's business growth, then it is hard to see 
how new wave programs that reduce business costs could much affect 
area growth, unless these programs have very high ratios of business 
cost reduction per dollar of government spending, and are vastly ex 
panded beyond their current small scale. 9
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Of course, ideally we would like to know more about the relative 
effectiveness of new wave economic development programs versus more 
traditional economic development programs of tax breaks and finan 
cial subsidies for business. We need to know whether new wave pro 
grams are more cost-effective than traditional economic development 
programs: per dollar of government expenditure or foregone tax revenue, 
which programs provide the largest real cost savings to business and 
greatest incentives for business growth? 10 With current data, we can 
only get good estimates of the effects of traditional economic develop 
ment policies. Traditional policies receive most of the resources state 
and local governments currently devote to economic development, as 
noted in chapter 1, so estimates of the effects of these policies are of 
independent interest. Furthermore, as discussed above, whether tradi 
tional economic development policies have much effect may have general 
implications for whether any kind of state and local economic develop 
ment policy has the potential of affecting an area's growth.

Survey Evidence on the Influence 
of State and Local Policies

Surveys of firms are often used to determine how taxes and other 
major public policies affected a particular business location decision. 
The surveys differ greatly in design. Sometimes firms are asked to list 
"must" factors; other times, firms are asked to list "desirable" or 
"significant" factors. Some surveys ask about the decision to choose 
a particular metropolitan area or state; other surveys ask about the deci 
sion to choose a particular site within a metropolitan area or state.

The best recent studies suggest that taxes loom larger in location deci 
sions as survey questions turn from "must" factors to "desirable" or 
"significant" factors, and as survey questions turn from the choice of 
a state location to the choice of a specific community within a 
metropolitan area. For example, Schmenner's (1982) survey of For 
tune 500 companies found that only 1 percent listed taxes as a "must" 
factor in a firm selecting a particular broad region and state for a new
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branch plant, but 35 percent listed low taxes as "desirable if available 
and helped to tip scales in favor of this site." Premus's (1982) survey 
of high-tech companies found that 67 percent listed taxes as "signifi 
cant" or "very significant" in influencing state growth decisions. Walker 
and Greenstreet's (1989) survey of new Appalachian manufacturing 
plants found that of plants offered tax and other financial incentives, 
37 percent stated that these incentives were decisive in their final loca 
tion decision. Finally, Rubin's (1991) survey of New Jersey firms receiv 
ing enterprise zone tax incentives found that 32 percent reported that 
these incentives were their primary or only reason to locate or expand 
their business in the zone.

In addition, some highly ranked factors in business location decisions 
are partly influenced by state and local public policy. For example, 
Schmenner (1982) found that the most frequently mentioned "must" 
for firms in choosing a particular region or state was a "favorable labor 
climate." "Labor climate" may be affected by state policy decisions 
on unemployment insurance, workers' compensation, minimum wages, 
and labor relations laws.

Although surveys provide useful information, their information on 
policy effects is too vague. Policymakers might want to know the growth 
effect of a 10 percent cut in taxes. Existing surveys cannot answer that 
question. Whether a firm lists low taxes as influencing a particular site 
choice does not help in answering the question. A particular firm may 
not see low taxes as influential, because all the site finalists had low 
taxes, but a 10 percent increase in taxes could still have altered the 
decision.

Another problem with surveys is that businessmen have political in 
centives to exaggerate the effects of taxes and other economic develop 
ment incentives upon their location choices. A business executive who 
admits that the incentive received by his/her firm had no effect might 
cause political problems for the firm if specific survey responses became 
known. Furthermore, even if there is little risk of specific survey 
responses being released, executives responding to the survey might 
feel enough solidarity with business political interests to want the general 
findings of the study to indicate that tax and other incentives for business 
are needed.
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The Case Study Approach

An alternative approach to examining how taxes and other major 
policies affect business location is case studies of actual firms. The pur 
pose of such case studies would be to determine how much of a policy 
change would be needed for a firm to change its location decision. If 
the studied firm is "average," its responses give a rough idea of how 
policy changes affect overall business growth. Only one study (Bartik 
et al. 1987) has used the case study approach.

The study I did with my colleagues reconstructed the location deci 
sion of the General Motors Saturn plant. Using information on car de 
mand by state and transport costs, we identified Terre Haute, Indiana 
as the site that would minimize the costs of transporting the Saturn car 
to market. We then examined more closely all sites in Indiana and nearby 
states that were near the intersection of two or more interstates. For 
each site, we looked at wage and tax costs. (The Saturn plant was to 
be unionized, but Saturn suppliers, many of whom were expected to 
locate near the plant, would pay regionally varying wages, and we 
calculated how these wage variations would affect the cost to Saturn 
of supplies.) Tax costs reflected all normal state and local taxes (before 
abatements), and were calculated by James Papke of Purdue using his 
"TAXSIM" model, which incorporates the known factor mix of a firm 
and detailed information on state tax laws. Summing these three costs 
(transportation, supplier wages, taxes) showed that the Nashville area 
was the lowest cost site for Saturn of the sites analyzed. Since the site 
actually chosen (Spring Hill, Tennessee) is 35 miles from Nashville, 
we have some confidence that the model captures the major quantitative 
factors considered by General Motors in siting the Saturn plant. 11

Table 2.2 compares the estimated costs per car of the Nashville area 
to other possible sites for the Saturn plant. This table shows that political 
ly plausible changes in state and local taxes could have altered the Saturn 
location decision. For example, if Lexington, Kentucky had lowered 
its taxes by 12 percent, its measured costs would have been lower than 
I Jashville's. Tennessee offered Saturn subsidies, mostly in the form of 
property tax abatements, that reduced Saturn costs by $34/car from the



Table 2.2 
Estimated Saturn Costs Per Car

Location

Nashville, TN
Lexington, KY
St. Louis, MO
Bloomington, IL
Kalamazoo, MI 
Terre Haute, IN
Marysville, OH

Average Cost
of Transport 

to Market

$426
423
419
417
430 
413
427

Local
Supplier 

Labor Cost

$159
186
172
202
244 
209
219

State
and 

Local Taxes

$118
106
134
162
116 
168
169

Total
Measured 

Costs

$703
715
725
781
790 
790
815
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costs listed in the table. It appears from table 2.2 that subsidies of this 
size could have determined which site was chosen for the Saturn plant.

Econometric Studies of State and Local Policies 
and Business Growth

The many econometric studies of business activity explain statistically 
how state and local business growth is affected by a variety of state 
and local characteristics. The "better" econometric studies appear to 
have reached some consensus about the effects of policies on a local 
economy. Judging some studies to be better than others implies criteria 
for a good local growth study. Hence, before summarizing the results 
from different studies, I will discuss some of the difficult methodological 
and data problems in estimating local growth models. I then summarize 
econometric studies on the effects on state and local business activity 
of taxes, public services, wages, unions, environmental regulations, and 
capital market imperfections all potentially major location determinants 
that state and local governments can influence. 12

Methodological and Data Issues 
in Business Location Modeling

The problems that must be dealt with by econometric models of the 
growth of a local economy include:

1. Complexity of business location decision. Most business location 
studies use aggregate data on state or local business activity levels or 
growth (e.g., aggregate employment). Modeling the determination of 
aggregate business activity is difficult. The aggregate level of business 
activity in an area is an amalgam of diverse decisions: new branch plant 
location decisions, small business start-up decisions, plant expansion 
or contraction decisions, and plant closing decisions. Because these deci 
sions are so diverse, researchers examining aggregate state or local 
growth find it difficult to decide on the "specification" of estimating 
equations: what variables should help explain the aggregate level of 
business activity, how the effects of a change in a variable should
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differ with the level of a variable, 13 and whether we might theoretical 
ly expect the estimated effects of different variables to be equal.

One solution to this problem is to pretend that decisions about ag 
gregate state or local business activity are made by one decisionmaker 
seeking to maximize profits. This simplification helps in specifying an 
estimating equation. But the assumption of one decisionmaker might 
miss some crucial aspect of business location decisions.

Problems with modeling aggregate business location patterns increase 
the attractiveness of focusing on particular types of business location 
decisions, such as branch plant or small business starts. For a specific 
type of business location decision, the appropriate specification of an 
estimating equation may be more apparent to the intuition of the 
researcher.

2. Durability of capital and agglomeration economies. Because capital 
is durable, today's business activity will depend on yesterday's business 
activity. Furthermore, agglomeration economies cost reductions due 
to having a greater concentration of a particular type of business ac 
tivity in a local area will also lead to some positive association of yester 
day's business activity with today's business activity. 14

Because of capital durability and agglomeration economies, equations 
explaining state and local business activity or growth should include 
some measures of lagged business activity. Including lagged business 
activity as a control variable helps avoid bias in estimating how state 
and local characteristics affect current business activity. But the im 
portance of capital durability and agglomeration economies also im 
plies that current economic characteristics will generally only explain 
a portion of a local area's current business activity. This makes it more 
difficult to precisely measure the effects of current economic 
characteristics on business activity.

3. Problems in measuring many key location factors. Many key 
economic characteristics of state and local areas are difficult to measure, 
or are inadequately measured for political reasons. These problems seem 
most acute for wages, public services, and taxes.

The ideal local wage measure holds labor quality constant. This re 
quires preliminary estimation of how wages vary in different local
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economies, holding education, experience, and other labor quality 
measures constant. To avoid time-consuming preliminary estimations, 
most studies use rough measures of the cost of labor, such as the average 
manufacturing wage. The average manufacturing wage does not hold 
constant the quality of the local labor force, however.

An alternative to preliminary equations estimating the quality-adjusted 
price of labor is to include measures of labor quality in the equation 
explaining business activity or business growth. For example, the average 
educational level of the local area's population might be included as 
a rough measure of labor skill.

The effective quantity and quality of public services in a local area 
is also difficult to measure. Data are readily available on state and local 
public spending for different public services. But using current public 
spending data as a business location determinant has two deficiencies. 
First, many public services to business depend on public capital stocks, 
such as the amount of road, rail, and air transportation infrastructure, 
or the amount of water and sewer lines. Current public spending is on 
ly slightly correlated with the amount of these capital stocks. Unfor 
tunately, data on state and local public capital stocks are difficult to 
obtain. 15

Second, current spending does not control for the quality of public 
services. We want measures of public service output: the effectiveness 
of the state and local educational system, the impact of the local police 
force on crime, etc. Such output measures are difficult to find.

Finally, data on state and local business taxes are difficult to obtain. 
No federal statistical agency collects comparable data across states and 
local areas on business tax rates. Federal statistical agencies prefer 
avoiding controversies over which state and local areas have high 
business tax rates. Some research groups do publish data on business 
tax rates, but in many cases these are nominal tax rates and fail to con 
trol for differences across state and local areas in how the tax base is 
defined. Even when data are provided on effective business tax rates, 
these data are usually average effective business tax rates for business 
as a whole or for manufacturing in general. We know that effective 
business tax rates vary a great deal across different industries. Further-
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more, the tax rates that would apply to one more dollar of investment 
by a new or existing firm what economists would call "marginal" 
tax rates may vary a great deal from average effective tax rates, as 
new investments are frequently granted property tax relief and state cor 
porate income tax investment credits. Only one state (Michigan) 
systematically collects data on the magnitude of property tax abatements 
to businesses, and no state systematically collects data on the magnitude 
of other special tax incentives to new business investment. State and 
local policymakers may be concerned that publicizing the dollar amount 
of these tax breaks would lead to voter opposition.

Problems in measuring potential determinants of state and local 
business growth will tend to bias estimates of their effects towards zero. 
The more a variable we measure is meaningless "noise," the less it 
will appear to affect state and local growth. 16

4. Unobservable characteristics of regions, states, and local areas. 
No matter how thorough the research, any empirical investigation will 
omit many potential location determinants. This omission causes "omit 
ted variable bias": the estimated effects of variables included in the 
study will in part reflect the effects of these omitted variables.

For example, absent special controls, any variable that tends to be 
higher in the fast-growing South and West will appear to positively af 
fect growth. Such variables as percentage of state land in national parks 
and average family consumption of iced tea will appear to be powerful 
growth determinants.

In a cross-section study, in which data on various local economies 
(e.g., states, metropolitan areas) are only available for one time period, 
the researcher can control for omitted effects of large regions (e.g., 
the Northeast, the South) by including dummy variables for these large 
regions in the estimating equation. Including regional dummies is 
equivalent to focusing on why business growth differs among the local 
economies within the larger regions; the regional dummies explain the 
differences in average growth rates among the larger regions. 17

With panel data, cross-section data from more than one time period, 
the researcher can control for omitted characteristics of state and local 
areas. The researcher can include a dummy variable for each state or
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local area represented in the data. An equivalent procedure is to dif 
ference all variables from their means for that state or local area, or 
from last period's level for that state or local area. 18

5. Endogeneity of many crucial explanatory variables. One problem 
of business location research is that many potentially important loca 
tion determinants, such as wages, land prices, and taxes, may be en- 
dogenously determined by business growth. By this I mean that any 
omitted variable that changes business growth will thereby change these 
location determinants. This endogeneity problem is a more far-reaching 
criticism of state and local growth models than saying that some omit 
ted variables may lead to biased estimates.

Higher state and local business growth from any source probably in 
creases wages and land prices. If we do not hold constant the events 
that really caused the growth and it is not possible to control for all 
variables that might affect local growth then business growth, and local 
wages and prices, will have some tendency to be positively correlated. 
Unless statistical procedures are adopted to deal with the endogeneity 
problem, the estimated effects of wages and prices on growth will be 
less negative than the "true" effect of wages and prices, holding cons 
tant all other growth determinants.

For example, suppose that unbeknownst to the researcher, the growth 
of some local economy increases due to the location of a new defense 
base. The wages and land prices of the local area go up as a result of 
the faster local employment growth that results from the new base. But 
as the researcher tries to statistically explain why this area has grown 
faster than other areas, it will appear that higher wages and land prices 
have "caused" higher local growth.

Policy variables such as taxes may also be endogenous. This en 
dogeneity is most likely when the researcher uses rough measures of 
business taxes such as total state and local taxes per dollar of personal 
income. An increase in business activity will increase the denominator 
of this expression, and decrease this measure of tax rates. In this case, 
higher local growth is causing state and local tax rates to be lower, but 
it may appear that lower tax rates are causing local growth to be higher. 
State and local growth models will tend to exaggerate the negative ef 
fects of taxes on growth.
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This endogeneity problem may be less severe when more accurate 
measures of business taxes are used, but it can still lead to biases. Local 
economies that are particularly unattractive to business will tend to have 
lower tax bases per capita. Policy makers in this situation may attempt 
to maintain per capita service levels by increasing tax rates. In this case, 
lower state and local growth is causing state and local tax rates to be 
higher, but it may appear that higher tax rates are causing growth to be 
lower. Of course, policymakers in a slow growth area could also decide 
to lower business tax rates in an attempt to spark business growth. In 
this case, lower local growth is causing local tax rates to be lower, but it 
may appear that lower taxes are causing growth to be lower. In sum, the 
endogeneity of state and local taxes may cause growth models to either 
exaggerate or understate the negative effects of taxes on growth, de 
pending on what one assumes about how growth usually affects tax rates.

The endogeneity of wages, land prices, taxes, and many other 
characteristics of local economies is difficult to deal with in business 
location studies. The needed statistical procedure is well known to 
econometricians. The researcher should find "instrumental variables" 
that are correlated with the endogenous explanatory variables but un- 
correlated with unobserved factors affecting the dependent variable (e.g., 
business growth). The statistical estimation will then proceed by only 
examining shifts in the explanatory variables due to these "instrumen 
tal variables." These shifts in explanatory variables are, by construc 
tion, uncorrelated with omitted variables. The practical problem is that 
convincing instruments are hard to find. A critic could usually suggest 
some reason why an instrument shifting local taxes, or local wages or 
land prices, would also be correlated with unobserved variables affect 
ing local growth. It is difficult to disprove a criticism involving unobserv 
ed variables.

For example, one could argue that some political events, such as court 
orders to improve state prison conditions or equalize school spending 
across jurisdictions in the state, are "exogenous" determinants of state 
and local tax rates: these court orders could be argued to be not strong 
ly correlated with business growth trends. The instrumental variable 
procedure is to examine tax effects on business growth by only con 
sidering tax changes caused by these court orders, ignoring evidence
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from all other tax changes. This procedure throws away a great deal 
of information. In addition, perhaps court orders are correlated with 
business growth trends. States whose economic prospects are worsen 
ing over time may be more prone to underfund their prisons and schools, 
leading to court intervention.

Taxes

[CJhanges in business taxes cannot be viewed as an effective 
means of influencing business locational decisions. . . . The 
reasons why changes in the state's business taxes are unlikely to 
be a successful policy can be summarized as follows. First, in 
numerable factors are important to a business in its decision about 
where to locate. . . . Second, taxes are one of the many costs of 
doing business and the magnitude of these other costs may easily 
swamp the amount of state taxes involved. . . . Third, state and 
local tax payments are deductible for purposes of the federal cor 
porate income tax. ... Fourth, differences in state and local taxes 
may reflect differences in the level and quality of state and local 
public goods and services, and these goods and services also af 
fect business locational decisions. . . . Fifth, to the extent that tax 
rate differentials are capitalized, their impact will be reduc 
ed. ... Sixth, most relocating companies plan to stay at their new 
site years longer than any group of elected officials is likely to 
be in office. Consequently, current tax levels, special concessions, 
or special features of the tax law may not be a reliable basis upon 
which to make a multi-million dollar investment. . . . Seventh, a 
state tax incentive that is granted by way of incorporating a similar 
federal provision may have no impact on a firm's decision mak 
ing if the future of the federal provision itself is in jeopar 
dy. . . . Eighth, . . . [i]f incentives are effective at all, a state will 
gain only a short-lived advantage over other states because the latter 
can be expected to adopt similar ones. . . . Ninth, some executives 
charged with the locational decision may be uninformed about the 
existence of tax incentives. . . . Finally, there are relatively few 
footloose firms that can be affected by tax incentives. (Richard 
Pomp, Professor of Law, University of Connecticut Law School, 
and former director, New York State Legislative Commission on 
the Modernization and Simplification of Tax Administration and 
Tax Law, in Tax Notes, November 1, 1985 issue)



Can State and Local Policies Affect Economic Development? 37

The effect of taxes on state and local business growth is the most 
controversial issue in economic development policy. As pointed out in 
chapter 1, the resolution of this issue can affect the entire design of 
state and local tax systems.

The usual theoretical arguments against a large effect of state and 
local taxes on business growth are unpersuasive. The above quote from 
Richard Pomp summarizes the most common arguments. Some of these 
arguments only apply to special cases. The hypothesized ineffectiveness 
of tax incentives that are temporary or poorly publicized is irrelevant 
for well-designed state or local business tax policies.

Other arguments against significant effects of state and local business 
taxes rely on implicit assumptions about business behavior that need 
to be empirically tested. No doubt few firms are completely "footloose," 
that is lacking in any locational requirements. Also, many nontax 
characteristics of areas affect business costs, and taxes are only a small 
proportion of business costs. But this still leaves open the question of 
how responsive businesses are to variations in costs across areas.

There are strong theoretical arguments that many firms today may 
be quite sensitive to production cost differentials across different states 
or metropolitan areas, including the relatively small production cost dif 
ferentials that can be brought about by state and local taxes. Over time, 
the costs of transporting finished products and supplies have declined 
relative to production costs, due to improved technology for transport 
ing goods, and production innovations that reduce the weight of sup 
plies needed to produce a given quantity of many products. For many 
firms, at least several metropolitan areas and states may provide similar 
access to markets and supplies. Even small differences in production 
costs among these several competing metropolitan areas or states may 
be enough to determine the firm's location decision.

The argument that public service cuts and tax responses from other 
states will offset any business tax cuts by one state also requires empir 
ical investigation before being accepted. We can imagine circumstances 
in which these offsets will not occur at all: for example, a state business 
tax cut financed by cutting welfare payments, at a time when nearby 
states are facing budgetary problems. Thus, it is a policy-relevant
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issue what the effects of state business tax cuts are, holding business 
public services constant, and holding the tax policies of other states con 
stant. We can then consider the effects of the tax cuts if accompanied 
by public service cuts or tax cuts by other states.

The "capitalization" argument is that cuts in state and local taxes 
will lead to offsetting increases in land prices. But even if land prices 
increase enough to keep profits constant, lower business taxes which 
are mostly taxes on capital and higher land prices will tend to attract 
land users who use a high ratio of capital to land ("capital-intensive" 
land users), and will give an incentive for any particular land user to 
substitute capital for land. The ratio of capital to land, and hence the 
total amount of capital, will increase in the jurisdiction. Because 
businesses are relatively capital-intensive land users, business capital 
per acre will increase even more.

Finally, because all costs are deductible from business revenue under 
the federal income tax, the deductibility of state and local business taxes 
does not reduce the effects of taxes versus other characteristics of state 
and local areas.

Thus the effect of state and local business taxes on economic growth 
can only be ascertained through empirical research. Table 2.3 sum 
marizes the estimated effects of taxes on business location from a number 
of empirical studies. I attempted to summarize all empirical studies, 
published and unpublished, that have been done since Carlton's seminal 
research on business location decisions in 1979. 19 Appendix 2.2 pro 
vides a separate summary of each individual study.

Table 2.3 describes, for various categories of studies of taxes and 
business location, the percentage of studies that found at least one 
negative and statistically significant effect of state and local taxes on 
business locations. Table 2.3 also provides, for each category, the 
average long-run percentage effect on local business activity of a 1 per 
cent across-the-board increase in all state and local taxes (the "elasticity" 
of business activity with respect to state and local taxes). Several possible 
measures of "average" elasticities are reported.

The most important conclusion from this table is that most recent 
business location studies have found some evidence of significant
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negative effects of state and local taxes on regional business growth. 
The findings of recent studies differ from those of studies in the 1950s, 
1960s, and early and mid-1970s, which generally did not find statistically 
significant and negative effects of taxes on state and local growth. 20 
Any individual study summarized in table 2.3 and appendix 2.2 can 
be criticized for some defect in methodology or data. But the consen 
sus from so many studies limits the force of such criticism. If the con 
sensus of significant negative tax effects is incorrect, the problem must 
lie in some systematic flaw that cuts across many studies.

Further support for significant tax effects on business location deci 
sions is provided by the patterns revealed in table 2.3 in how estimated 
tax effects vary across different types of studies. Three important pat 
terns can be noted in the table. First, tax effects on business location 
decisions are generally much larger for intrametropolitan business loca 
tion decisions than for intermetropolitan or interstate business location 
decisions. We would expect this pattern because a potential business 
site is likely to have closer substitutes, offering very similar profits, 
within that same metropolitan area than in some other state or 
metropolitan area. 21

Second, studies that control for fixed effects unobserved state or 
local characteristics that affect growth more consistently indicate tax 
effects on location and tend to indicate larger effects. The finding that 
tax effects persist even with controls for fixed effects suggests that these 
estimated tax effects are real. In addition, this pattern of results sug 
gests that the lack of tax effects in some studies without fixed-effect 
controls may be due to omitted variable bias.

Third, controls for the levels of public services make a difference. 
Studies that include some measure of state and local public services are 
more likely to find tax effects on business location. We would expect 
the omission of public service measures to bias estimates of tax effects 
on business location towards zero. The pattern of results is consistent 
with the existence of this bias. 22

In addition, some specific studies suggest patterns of tax effects that 
are consistent with our expectations based on simple economic prin 
ciples. Table 2.4 shows three interesting patterns of results.



Table 2.3 
Summary of Econometric Studies of Tax Effects on Business Location

Inter-area studies

Inter-area studies 
with controls for 
"fixed effects"

Inter-area studies
with public
service controls 

Intra-area studies

Intra-area studies
using specific
community data

Percentage of Studies 
With At Least One 

Statistically 
Significant 

Negative Tax Effect

(1)
70%

(57 studies)

92% 
(12 studies)

80%
(30 studies)

57%
(14 studies)

70%
(10 studies)

Mean Elasticity of 
Business Activity 

With Respect 
to Taxes [Range]

(2)
-.25 (s.e. = .05)

[-1.40 to .76]
(48 studies)

-.44 (s.e. = .11) 
[-1.02 toO] 
(11 studies)

-.33 (s.e. = .09)
[-1.40 to .76]

(25 studies) 

-1.48 (s.e. = .54)
[-4.43 to .62]

(9 studies)

-1.91 (s.e. = .60)
[-4.43 to .62]

(7 studies)

Trimmed 
Mean 

Elasticity

(3)
-.22

[-.73 to .04]
(38 studies)

-.43 
[-.88 to -.07] 

(7 studies)

-.33
[-.77 to 0]
(19 studies) 

-1.36
[-2.70 to 0]
(7 studies)

-1.91
[-2.70 to -.79]

(5 studies)

Median 
Elasticity

(4)
-.15

-.35

-.27

-1.59

-1.95
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NOTES: See appendix 2.2 for details on the studies summarized in this table. Inter-area studies look at what affects differences across states or MSAs 

in business activity or business growth. Intra-area studies look at differences within MSAs in business growth. Studies are considered to control for 

fixed effects by including area dummy variables or first-differencing all variables. Studies are considered to control for public services if they include 

any measure of public service quality or quantity. Intra-area studies either examine relative business growth or activity among specific communities 

within the MSA, or examine relative overall city vs. overall suburban growth. Column (1) reports the percentage of studies in a particular category 

with any statistically significant negative tax variable; this does not indicate that all tax variables have significant negative effects. Significance is judged ^ 

based on a one-tail, 5 percent test. Column (2) calculates the mean long-run elasticity of business activity however defined with respect to an across- § 

the-board equal percentage increase in all taxes included in the study. This could only be calculated for a subset of all the studies in each category, g 

and the number of such studies is indicated in parentheses. The estimated standard error of the mean is also reported; the probability is 95 percent ~ 

that the true population mean is within two standard errors of the sample mean. In brackets, I show the range of estimated elasticities obtained in all w 

the studies included in calculating the mean elasticity. The trimmed mean, column (3), calculates the mean elasticity for all studies except the 10 percent  - 

(to the nearest whole number) in each tail that is, the 10 percent of studies with the highest elasticities, and the 10 percent with the lowest elasticities, £* 

are dropped before calculating mean elasticities. This procedure is intended to diminish the influence of outlier studies on the calculations. Column 8. 

(4) calculates the median elasticity that is, the elasticity for which half the studies fall below and half above. For categories in which there were an <-Q

even number of studies, the median is halfway between the two middle studies. §to_
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Table 2.4 
Selected Studies with Particularly Interesting Patterns of Tax Effects on Business Location

Study
Schmenner, Huber & Cook 
(1987)

Wasylenko & McGuire 
(1985)

Testa 
(1989)

Gyourko 
(1987)

Newman 
(1983)

Finding of Interest
New branch plants who say in a survey that they want low taxes are estimated to 
have significantly greater response to state and local taxes in making location decisions 
than other plants who do not state a desire for low taxes (-3.09 vs. -.50 elasticity).

Long-run elasticity with respect to taxes is -1.54 for manufacturing employment, -.85 
for total employment.

Long-run elasticity with respect to taxes is -.93 for manufacturing employment, -.02 for 
nonmanufacturing.

Higher property taxes tend to increase labor intensity of an MSA's manufacturing base.

Negative effect of corporate tax on employment growth is greater for more capital- 
intensive industries.
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First, Schmenner and his colleagues (1987) find that corporations that 
say taxes are important to their locational decisionmaking appear to 
behave consistently with that stated preference. In their study, "tax- 
sensitive" corporations are estimated to place a much greater weight 
on state and local taxes in deciding where to locate their new branch 
plants.

Second, both the Wasylenko-McGuire (1985) and Testa (1989) studies 
find that manufacturing location decisions appear to be more sensitive 
to taxes than nonmanufacturing location decisions. We would expect 
this pattern for two reasons: (1) manufacturers are more oriented to 
a national market, and hence local costs are a more important com 
petitive consideration; and (2) manufacturing firms tend to be more 
capital-intensive, and most state and local business taxes are taxes on 
capital.

Third, both the Gyourko (1987) and Newman (1983) studies find that 
capital-intensive industries are more sensitive to business taxes on capital 
than other industries. 23 For example, Gyourko finds that metropolitan 
areas with higher relative property taxes tend to attract more labor- 
intensive industries.

The existence of these sensible patterns of results in tables 2.3 and 
2.4 supports the conclusion that business taxes actually do affect loca 
tion decisions. A critic of these findings must not only suggest some 
systematic flaw that is biasing the overall consensus of recent studies, 
but must also explain why this bias is varying the tax effects in reasonable 
patterns.

This recent research suggests a consensus on the likely magnitude 
of tax effects on business location decisions. The long-run elasticity 
of business activity with respect to state and local taxes appears to lie 
in the range of -0.1 to -0.6 for intermetropolitan or interstate business 
location decisions, and -1.0 to -3.0 for intrametropolitan business loca 
tion decisions. That is, if a given small suburban jurisdiction within 
a metropolitan area raises its taxes by 10 percent, it can expect in the 
long-run a reduction in its business activity by from 10 to 30 percent. 
If an entire metropolitan area or state raises its taxes by 10 percent, 
the estimated long-run effect would be a reduction of business activity 
between 1 percent and 6 percent. These estimated tax effects assume
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public services are held constant as taxes change. Tax increases would 
have a less negative effect on an area's business activity or even a 
positive effect if public services were simultaneously changed in the 
same direction.

Most policymakers would interpret tax effects on state or local growth 
of this magnitude to be important. Political leaders are often eager to 
claim credit for attracting new industrial plants that add considerably 
less than 1 percent to the employment of a metropolitan area. A 10 per 
cent tax reduction for a metropolitan area or state clearly will not pro 
duce an economic growth miracle. But if such a tax reduction actually 
would increase jobs in an area by between 1 percent and 6 percent, 
many political leaders might find this policy option attractive. Chapters 
4 to 7 will estimate what economic benefits actually would occur due 
to this job growth, allowing a more objective perspective on whether 
the benefits are worth the costs to an area of lowering its business taxes.

The conclusion that state and local taxes affect business growth 
remains controversial among researchers, but the weight of academic 
opinion is shifting away from the old consensus that state and local taxes 
are irrelevant to business location. For example, Wasylenko's (1991) 
recent survey of the literature on interregional business location deci 
sions states that "given [recent empirical evidence], it is increasingly 
difficult to argue that business climate, however broadly defined, does 
not influence interregional firm locations (pp. 27-8)." Another recent 
review of the empirical literature, by Blair and Premus (1987), states 
that "until recently, the conventional wisdom has been that taxes  
and, by implication, other fiscal variables do not deter industrial loca 
tions or economic growth. . . . However, most recent studies show tax- 
expenditure variables to be important" (p. 82).

Public Services

Why should public services matter to state and local business growth? 
A public service might be estimated to affect state and local business 
growth for at least four reasons: because the public service provides 
an unpriced input to production; because, although the public service 
to business is priced, the price is not known, and greater quantities



Can State and Local Policies Affect Economic Development? 45

of the public service are associated with lower prices for that service; 
because, although the public service is not directly used by business, 
greater quantities of the public service are associated with a lower price 
for some input that is used by business, and that lower price is not directly 
measured by the research; and because business growth causes produc 
tion of the public service to change.

Examples of unpriced public service inputs include highways, police 
and fire services, and research and development (R&D) information 
obtained from higher education services. Such public services would 
increase productivity and reduce costs, thereby increasing business 
growth.

Examples of priced public service inputs include water and sewer 
services, energy utility services, and air transportation services. What 
really should affect business profitability and growth is the price of such 
services. However, such prices may be difficult to measure. It is dif 
ficult to control for implicit prices, such as the time cost in obtaining 
the services: the amount of time needed to wait for a utility hook-up, 
for example, or the average waiting time to get a flight to New York. 
Greater public spending on such services or greater capital stock 
associated with such services may, however, be correlated with lower 
prices. For example, the marginal cost of air travel, including waiting 
time, may drop as airports get larger and have more flights per day.

Public services such as education and welfare are not directly used 
by business. 24 They may affect business profitability, however, by af 
fecting the real, skill-adjusted wage rate of labor. Education services 
may affect the skill-adjusted real wage in two ways. First, the addi 
tional supplies of skilled workers produced by educational institutions 
may cause the real wages of skilled workers to be lower. Second, bet 
ter educational services may attract workers to a local economy and 
lower local real wages. Welfare may increase the skill-adjusted real 
wage for lower-skill workers by causing some to withdraw from the 
local labor market.

In theory, if skill-adjusted real wages could be perfectly measured, 
and businesses had perfect information on skill-adjusted real wages, 
education and welfare services would not be expected to directly affect
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an area's business growth, holding constant wages. But researchers lack 
perfect measures of skill-adjusted real wages. Furthermore, business 
information on real wages is also imperfect, and businesses may use 
educational and welfare services as an indicator of likely skill-adjusted 
real wages in a local area.

Finally, estimated effects of public services upon local growth may 
be biased if changes in local growth cause change in local public ser 
vices. Growth clearly lowers welfare services, which will bias research 
ers towards finding that lower welfare services "cause" higher growth. 
For other public services, the situation is more complicated. If business 
growth produces fiscal benefits that is, if business growth results in 
tax revenue in excess of the public expenditures required to service the 
businesses then we would expect public spending on most services 
to increase. In this case, studies will be biased towards finding that higher 
levels of public services "cause" higher growth. But some measures 
of public services may lag behind growth trends. For example, it takes 
time to adjust the public capital stock. The state and local public capital 
stock per capita will be lower in areas that have recently been growing 
fast. In this case, studies will be biased towards finding that higher per 
capita public capital stock "causes" lower growth.

What do recent studies show about the effects of state and local public 
services on business growth? Table 2.5 and appendix 2.3 summarize 
the results from business location studies since 1979 that have included 
some measure of public services. Because the studies use such widely 
varying measures, I did not attempt to calculate comparable elasticities 
for the different studies. Instead, table 2.5 lists the percentage of studies 
that found some positive and significant coefficient on a public service 
variable, and some negative and significant coefficient on a welfare 
variable.

Table 2.5 provides some evidence that more public services are 
associated with faster state and local business growth, while welfare 
is associated with slower state and local business growth. Appendix 2.3 
suggests that education and infrastructure variables have the most con 
sistently positive relationship to local business activity and growth.
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Table 2.5
Summary of Results from Various Studies 

on Effects of Public Services on State and Local Business Growth

Percentage Percentage
of Studies With At of Studies
Least One Positive With At Least One

and Statistically Negative and
Significant Statistically

Public Service Significant Welfare
Variable Coefficient Variable Coefficient

All inter-area 60% 58% 
studies (30 studies) (12 studies)

NOTES: Results for individual studies and specific public service variables are summarized in 
appendix 2.3. This table, as well as appendix 2.3, focuses only on specifications for either total 
business activity, manufacturing activity, or closest dependent variable to those categories, and 
on model specification preferred by author of study. Study only needs one positive and signifi 
cant public service variable coefficient to be counted as showing positive results. Of six studies 
with public service variables and controls for fixed effects, four show positive and significant 
coefficients. Two studies with controls for fixed effects and welfare variables both show negative 
and significant coefficients.
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Studies use a wide variety of arbitrary definitions of public service 
quantities, so the exact magnitude of effects on state and local growth 
is difficult to calculate for most studies, and even more difficult to com 
pare across studies. Most studies provide insufficient information to 
determine what would happen if taxes were raised to finance the ex 
pansion of particular public services. In three cases, however, some 
information on the relative strength of public service and tax effects 
on business location is available. Helms (1985) estimates that increas 
ing state and local taxes, and using the revenue to finance anything ex 
cept expanded welfare spending, will increase state personal income. 
Bartik (1989a) estimates that an across-the-board increase in state and 
local business taxes, used to finance increased fire protection and local 
school spending, will increase the rate of small business starts. 25 Mun- 
nell's (1990) estimates of the determinants of state growth in the 1980s, 
when combined with reasonable assumptions about interest rates and 
other economic variables, suggest that state and local tax increases to 
finance increased public capital will increase the growth rate of private 
employment. In her estimates of the determinants of state growth in 
the 1970s, public capital's effects are weaker; the net effect of tax- 
financed increases in public capital is positive in one specification, 
negative in another. 26 Based on these three studies, it is quite conceivable 
that state and local business tax increases, if used for particular public 
services, will encourage more business activity. Furthermore, Mun- 
nell's results suggest that public capital's role in state business growth 
is increasing over time.

As pointed out above, these results could be wholly spurious. All 
of these estimated public service effects on business growth could real 
ly be caused by business growth. But two studies (Munnell 1990 and 
Duffy-Deno and Eberts 1989) estimate that greater per capita public 
capital stock increases an area's growth. As argued above, estimates 
of the effects of per capita public capital stock on state and local growth 
should be biased towards zero. Hence, the findings of these two studies 
provide some reassurance that public services can actually increase state 
and local growth.
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Wages

. . . Inter-area wage differentials in the United States have had 
a significant effect on the location and relocation of firms. (John 
M. Levy, Associate Professor at Virginia Polytechnic Institute and 
State University and former Director of Economic Development 
for Westchester County, p. 35 in Economic Development Programs 
for Cities, Counties, and Towns, 1981)

Local wages are sometimes thought of as outside the power of state 
and local governments. But state and local governments can increase 
private sector labor costs by increasing state minimum wages, enact 
ing labor relations laws that are more prounion than antiunion, increasing 
public sector wages, mandating particular fringe benefits in the private 
sector, increasing unemployment insurance or workers' compensation 
costs, or making welfare benefits more generous. 27 Hence, whether 
wages affect business location is relevant to the debate over whether 
state and local government policy can influence local economic growth. 
In addition, the effect of wages on state and local economic growth pro 
vides some evidence on the general effects of costs on growth.

Economic theory predicts that wages should have major effects on 
the growth of a local economy, as labor costs are a major share of 
business costs. Economic theory even leads to some predictions about 
the size of the business location effect of wages versus other cost fac 
tors. As discussed above, if business growth depends on the overall 
profitability and business costs of the area, then the effect on business 
location of a 1 percent change in the price of any cost factor should 
be roughly proportional to that cost factor's share in total business costs. 
The costs of locally supplied labor probably are about 14 times state 
and local business tax costs. 28 Thus, the elasticity of business activity 
with respect to wages (the percentage change in business activity for 
a 1 percent change in wages) should be roughly 14 times the elasticity 
of business activity with respect to state and local taxes. If the elastici 
ty of business activity with respect to inter-area tax differentials is be 
tween -0.1 and -0.6, then the elasticity of business activity with respect 
to local wages should be between -1.4 and -8.4. 29
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Table 2.6 summarizes various studies that examine the effects of wages 
on business location. More details on particular studies are provided 
in appendix 2.4. Table 2.6 indicates that there is significant evidence 
that local wages influence business location. However, the magnitude 
of this wage effect is much less than one would expect based on the 
typical size of tax effects. The table suggests that long-run elasticities 
of business activity with respect to wages probably fall in the range 
from -.2 to -1.0; that is a 10 percent decrease in regional wages will 
increase local business activity by between 2 percent and 10 percent 
in the long run. Long-run wage elasticities may be a bit higher when 
business activity is measured by employment rather than by the quanti 
ty of local capital or output. 30 However, it is surprising that wage 
elasticities are around twice the magnitude of tax elasticities, rather than 
being 14 times greater, as we might predict.

Thus, if we believe the predictions of economic theory, empirical 
estimates of wage elasticities of business location are inconsistent with 
empirical estimates of tax elasticities. It would seem that either tax 
elasticities are biased upward in absolute magnitude that is, away from 
zero or wage elasticities are biased downward in absolute magnitude  
that is, toward zero. 31

It is more likely that wage elasticities are biased downward than tax 
elasticities are biased upward. Two arguments can be offered for this 
position. First, the measures of wages used in most studies of business 
location are subject to substantial error. Most studies just use average 
manufacturing wages, occasionally with controls for the average educa 
tional quality of the local labor force. Such measures of wages will be 
in error because they do not control for variations across states and 
metropolitan areas in industry mix, or in factors affecting labor quali 
ty, such as workers' experience. Measurement error in a variable such 
as wages will tend to bias estimates of its coefficient towards zero.

Business taxes, of course, are also measured with error. But measure 
ment error for business taxes would cause a downward bias in measures 
of the absolute magnitude of tax elasticities, not an upward bias.

Second, wage elasticities may well be subject to substantial bias 
downward due to their endogenous determination by business growth.



Table 2.6 
Summary of Results from Studies of Wage Effects on Business Location

All inter-area studies

Inter-area studies with
fixed-effect controls

Inter-area studies with
employment dependent 
variable

Percentage 
With At 

Least One 
Negative and 
Statistically
Significant 

Wage Effect

(1)

62%
(42 studies)

71%
(7 studies)

60%
(15 studies)

Mean 
Long-Run

Wage 
Elasticity

(2) 

-.67 (s.e. = .24)
[-4.39 to 1.66]

(28 studies)

-.64 (s.e. = .43)
[-3.16 to -.27] 

(7 studies)

-.89 (s.e. = .35)
[-3.16to .18] 
(10 studies)

Trimmed
Mean 

Elasticity

(3) 
-.50

[-2.47 to .27]
(22 studies)

-.31
[-.58 to -.12] 

(5 studies)

-.74
[-2.47 to -.05] 

(8 studies)
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NOTES: This summary table is derived from appendix 2.4. In column (1),significance is judged based on a 5 percent, one-tail test. See table 2.4 for 
definition of trimmed mean and fixed-effect controls. In addition to mean elasticity across various studies, table 2.6 reports standard error of that mean 
and the range of estimated elasticities obtained in various studies.
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Local wages increase when business activity increases. This induced 
positive correlation that occurs because business growth causes higher 
wages will tend to obscure the negative correlation we expect to observe 
due to higher wages causing lower business growth.

As noted above, estimates of tax elasticities may also be subject to 
an endogeneity bias. However, the bias of estimated tax elasticities due 
to endogeneity is of an uncertain sign. Furthermore, wages may be even 
more endogenous than tax rates. Political inertia is likely to be greater 
than any market rigidities that might constrain wage rate adjustments 
in response to business growth.

Despite these arguments, the relatively modest magnitude of wage 
elasticities casts some doubt on the magnitude of tax effects on state 
and local growth reported in table 2.3. Perhaps a 10 percent business 
tax reduction will not hike state and local growth by 2.5 percent, as 
predicted in table 2.3. If we believe the mean wage elasticity results 
reported in table 2.6 (wage elasticity=-.67), economic theory suggests 
that the tax elasticities of state and local growth will be about I/14th 
as large as the wage elasticity, resulting in tax elasticities of only -.05 
(-.05 »-.67/14). A 10 percent business tax reduction would only in 
crease an area's business activity by .5 percent, or one-half of 1 per 
cent. Which tax elasticity figure is correct has major implications for 
how much it costs to create a given number of jobs using a business 
tax cut strategy.

A convincing reconciliation of our estimates of wage elasticities and 
tax elasticities of state and local growth can only be accomplished through 
better empirical research. As of yet, no study uses econometric tech 
niques to convincingly adjust for the probable endogeneity of both tax 
and wage variables.

Unionization

We would expect increases in the unionization of a local area's 
economy to have some negative effect on business activity, because in 
creased unionization would hike the local wage scale. However, in 
business location studies in which wages are included as a determinant of
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business activity, it is unclear whether unionization would be expected 
to have an independent negative effect on business activity. Several 
reasons why unionization might have an independent effect can be of 
fered, and they have different implications for how unionization should 
be measured and how unionization effects should be interpreted.

First, independent unionization effects may simply reflect business 
fear of unionization's influence on nonwage elements of labor costs, 
such as fringe benefits or labor productivity. In this case, the unioniza 
tion variable we would most like to measure would be the probability 
of a new or expanded establishment becoming unionized. This may only 
bear a loose resemblance to the average unionization percentage in the 
state. The percentage unionized in the state for that particular industry 
may be a better measure of the probability of a new firm becoming 
unionized in that industry. Smaller firms would be less affected by 
unionization in this case, as smaller firms are less likely to be unionized.

Second, unionization effects on state and local growth may really 
reflect the influence of the type of political and social climate associated 
with a high-unionization area. Some businesses may dislike the social 
climate that tends to accompany higher unionization. If state and local 
growth reflects these business preferences, then the average percent 
age unionized in the state may be as good a measure as any of this 
unionization influence.

Under the first interpretation of unionization effects, any estimated 
effect is one more cost of higher unionization. An opponent of unions 
would see this as another reason to limit their influence. A proponent 
of unions would see this business activity effect as one more reason 
for strong federal legislation promoting unionization, as state and local 
competition for new business will discourage state governments from 
any support for unions.

Under the second interpretation of unionization effects, unions are 
not really the issue. The real cause of lower business activity due to 
unionization is some element of the local social climate. Any policy 
response to this unionization effect must first discover what element 
of the social climate is actually discouraging business activity. Only 
then can a reasoned decision be made about possible policy changes.
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What does the empirical evidence show about unionization effects? 
Table 2.7 shows recent business location studies that include some 
measure of unionization. Most studies show a negative unionization ef 
fect, although its magnitude varies widely. Some studies estimate huge 
negative unionization effects, while other studies estimate positive ef 
fects of unions on business activity. 32 As a result, the "average" ef 
fect of unionization on business activity is sensitive to exactly what sub- 
category of studies is considered, and exactly what procedure is used 
for calculating an "average" effect. Furthermore, the estimates of dif 
ferent studies vary so much that the mean long-run effect of unioniza 
tion on state and local business activity, calculated over all studies, is 
always insignificantly different from zero, in a statistical sense: the true 
effect of unionization could be zero, and the mean results reported in 
table 2.7 could be due to chance. The mean effect of unionization is 
negative, but existing studies provide little basis for confidence that this 
finding will stand up as research progresses. 33

The evidence is contradictory on whether unionization is acting as 
a proxy for social climate. Hey wood and Deich (1987) found that 
industry-specific local unionization variables had much smaller effects 
on business growth than overall local unionization. This suggests a social 
climate interpretation. On the other hand, my research (Bartik 1989a) 
finds a greater effect of the average unionization of a state on branch 
plant location decisions than on small business start-up decisions. This 
finding suggests that the probability of being unionized may be influenc 
ing decisions about new business activity. A resolution of this debate 
awaits better measures of the marginal probability of different types 
of new business activity becoming unionized in a given state.

Environmental Regulations

Stricter state environmental regulations would generally be expected 
to discourage the location and growth of polluting firms. The belief 
that business location effects of environmental regulations would lead 
to excessively lax state environmental regulation has often been offered 
as a rationale for federal preemption of authority over environmental



Table 2.7
Summary of Studies of Effects of Unionization-Related Variables 

on State and Local Business Activity

All inter-area studies

Inter-area studies with
controls for fixed effects

Inter-area studies that
also include wage variables

Percentage 
of Studies With 
At Least One 
Unionization 
Related Coef 
ficient that is 
Statistically

Significant and
of Expected Sign

56%
(27 studies)

33%
(6 studies)

60%
(20 studies)

Mean Long-Run 
Effect of 

1% Increase In 
Unionization

Percentage on
Business Activity

-.86% (s.e. = .61)
[-8.67 to 3.3]

(19 studies)

-1.08% (s.e. = .99)
[-5.46 to 1.32]

(6 studies)

-.81% (s.e. = .80)
[-8.67 to 3.3]

(13 studies)

Trimmed
Mean

-.52%
[-3.28 to 1.32]

(15 studies)

-.58%
[-2.23 to .01]

(4 studies)

-.46%
[-3.28 to 2.4]

(11 studies)

Median

-.16%

-.05%

-.16%
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NOTES: More details on individual studies are in appendix 2.5. "1 percent increase in unionization" means increase as percentage of labor force; 
that is, an increase from 20 to 21 percent unionized is a 1 percent increase, not a 5 percent increase.
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regulation, For example, the House Committee Report on the 1970 Clean 
Air Act states that:

The promulgation of Federal emission standards for new 
sources . . . will preclude efforts on the part of States to compete 
with each other in trying to attract new plants and facilities without 
assuming adequate control of large scale emissions therefrom. 
(Page 3 in Legislative History of the Clean Air Act. U.S. Congress, 
Washington, DC, 1979)

Despite efforts toward a federally imposed uniformity in environmental 
regulations, state and local governments retain significant discretion over 
environmental regulation. States generally retain authority over enforce 
ment and over the regulation of existing plants; new plants are general 
ly only regulated by the federal government with respect to a few ma 
jor pollutants. Hence, the issue of whether geographic variation in en 
vironmental regulation affects business location patterns remains current.

Only three studies have estimated the effects of state and local en 
vironmental regulation on business growth, one by McConnell and 
Schwab (1990), and two by Bartik (1988b, 1989a). On the whole, there 
is little evidence that environmental regulation has much effect on 
business location patterns. McConnell and Schwab find that state en 
vironmental regulation of the automobile industry has little effect on 
the choice of county for a branch plant unless the county is very far 
out of compliance with air quality regulations. My 1988(b) study of 
branch plant location decisions finds that the effects on state growth 
of a wide variety of variables measuring state environmental regula 
tion are always statistically insignificant and usually can be shown to 
be substantively small; the exception is highly polluting industries, for 
which I cannot reject the possibility of a substantively large effect of 
environmental regulation, even though the estimated effect is statistically 
no different from zero. My 1989(a) study finds a negative and statistically 
significant effect of state environmental regulations on the state small 
business start-up rate. But the effect is small. 34

The major limitation of all these studies is that environmental regula 
tions are extremely hard to measure. Still, the weight of evidence shows 
that in our current regulatory structure, with federal constraints on the 
degree of geographic variation in environmental regulation, most
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business location decisions are little affected by environmental 
regulations.

Capital Market Imperfections

Only two studies have examined the effects of capital market imperfec 
tions on state and local business activity. My study of small business 
starts (1989a) found that states that relaxed their constraints on the open 
ing of new branch banks between 1976 and 1982 had a greater increase 
in the small business start rate than states that did not relax regulations 
restricting branch banking. Bauer and Cromwell (1989) find that a variety 
of banking market structure variables affect the rate at which new 
establishments (both branch and independent) are formed in metropolitan 
areas. In particular, establishment formations are greater in metropolitan 
areas where banks are more profitable, where smaller banks are more 
prominent, and where more banks have recently entered the market.

Little can be concluded on the basis of two studies. Because many 
states have in recent years sought to intervene in capital markets to spur 
their economic development, more empirical studies of the effects of 
capital markets on business location patterns would seem to be warranted.

Conclusion

The most important conclusion from this chapter is that a wide variety 
of state and local policies can significantly affect the long-run level of 
business activity in a local economy. Business tax reductions may in 
crease an area's business activity. But so may tax increases, if they are 
used to finance infrastructure and public services used by business.

We know much more about the effects on state and local growth of 
general state and local tax and public service policies than we do about 
the effects of specific economic development programs. No current 
research convincingly addresses the crucial question of whether new 
wave economic development programs, which offer specialized services 
to new and existing businesses, are more cost-effective in spurring state
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and local growth than traditional economic development policies of tax 
and financial incentives for business. Current research does suggest that 
state and local policies can change the local economic climate enough 
to make a difference to an area's growth. This suggests that new wave 
programs also have the potential of affecting area growth, but better 
empirical studies are needed to determine whether these new wave pro 
grams are succeeding in realizing that potential.

Given that state and local economic development policies can affect 
an area's growth, what then? The next chapters turn to analyzing what 
effects an increase in local growth will have on different groups par 
ticipating in the local economy.

NOTES

1. The same point could also be argued for the state office in Japan variable in Woodward's study, 
even though his dependent variable is Japanese plants choosing the state rather than overall state 
economic growth. It is difficult to believe that state offices in Japan have enough of an effect 
to be detectable. Cause and effect may be reversed here; states that attract Japanese plants may 
open offices in Japan.
2. Other economists have also brought up this problem of the small size of many economic develop 
ment programs, e.g., Netzer (1990); Hatry, Fall, Singer, and Liner (1990); and James (1991).
3. This may, in part, explain why enterprise zones have been evaluated much more than other 
specific economic development programs.
4. The ideal evaluation would randomly choose the targeted local areas from among candidate 
areas that satisfy whatever criteria policymakers wish to set for eligibility for the program. But 
it is probably not politically feasible to adopt this geographic experimentation approach on a large 
enough scale to yield meaningful results. At least 10 or 15 "treatment" areas and 20 or 30 "con 
trol" areas would probably be needed to have any chance of detecting statistically meaningful 
differences between the treatment and control regions. This scale of experimentation is not likely 
to be acceptable to the legislative representatives of the control areas.
5. An excellent recent review on the choice of control regions to analyze local economic change 
is provided by Isserman and Beaumont (1989).

An alternative to choosing different control regions is to keep the same control regions in the 
regression, but consider a variety of control variables that might affect both regional growth, 
and the selection of the region for inclusion in the economic development program. We should 
have more confidence in the results if they are not too sensitive to the choice of control variables. 
This strategy of considering different sets of control variables was essentially followed by Leslie 
Papke in her recent paper on the Indiana enterprise zone program (Papke 1991), and her results 
appear robust to different control variables.

This discussion of the choice of control areas is closely related to the discussion later in the 
text of how econometric models of state and local growth and business location may be biased
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due to the endogeneity of taxes and other policy variables. The distinction is that in the case of 
large-scale economic development programs targeted at particular small areas, the choice of the 
target area is clearly endogenous, while the endogeneity of state and local taxes and other policy 
variables is a more questionable hypothesis.
6. One study that moved in this direction was by Reynolds and Freeman (1987). This survey 
of Pennsylvania firms compared the size, growth, and export activity of firms that reported receiving 
assistance from the State of Pennsylvania with firms that did not report assistance. But, as the 
authors emphasize, this comparison by itself does not allow these state programs to be evaluated. 
As mentioned in the chapter text, at the very least we would want to add control variables for 
other factors affecting firm size, growth, or export performance. Reynolds and Freeman's survey 
did find that assisted firms were larger, had grown faster since start-up, and exported more, but 
this does not mean that the assistance caused these effects.

A recent Urban Institute manual by Hatry, Fall, Singer, and Liner (1990) on how to monitor 
economic development programs also suggests comparing the performance of assisted and unassisted 
firms. The authors point out that many states may be able to use their already existing "ES-202 
data" data from state unemployment insurance files to make these comparisons of various firms.

Hatry and his co-authors also suggest extensive use of client surveys by economic development 
program managers. While client surveys are an invaluable tool for improving management and 
providing ongoing program evaluation, survey data are unlikely to convince skeptics that these 
programs work.
7. Perhaps random assignment of which businesses were most aggressively pursued as program 
clients would be politically feasible. For example, a sample of small and medium-sized manufac 
turing firms could be divided into a treatment group that would receive frequent requests to par 
ticipate in a training program to increase exports, and a control group that would not be so ag 
gressively targeted as clients of the program. The treatment group assignment variable could be 
used as an instrumental variable that would exogenously shift the probability of the business par 
ticipating in the export promotion program.
8. In addition, if the variables determining the selection of program clients is well-understood, 
there are well-known econometric techniques that can be used to correct for "selection bias" 
and obtain consistent estimates of the effects of the program.
9. There must be some reasonable limit to the ratio of business cost reduction to dollar of govern 
ment spending for new wave programs. If a program provided information that reduced business 
costs by $10 for every $1 spent on the program, one would expect private entrepreneurs to pro 
vide this service, given the huge potential profit margins. Of course, various "market failures" 
in information markets inhibit the development of such private services for example, potential 
clients may distrust the sellers who claim to be able to provide valuable information. But are private 
markets so imperfect that profit margins of 90 percent are foregone?
10. Rasmussen, Bendick, and Ledebur have written several useful articles comparing the ratios 
of business cost reductions to government expenditures for a variety of traditional economic develop 
ment incentives. See, for example, Rasmussen, Bendick, and Ledebur (1984). However, we have 
no equivalent information on the cost-effectiveness of new wave economic development programs.
11. One of the sites compared with Nashville was Kalamazoo, Michigan. Our model estimated 
that the Nashville site for Saturn would save General Motors at least $42 million per year over 
the Kalamazoo site. Our confidence in our crude model (only three cost factors considered) is 
increased by a Nashville Banner article that cited a "reliable source" as estimating that "General 
Motors saved more than $100 million annually by locating its Saturn plant in Tennessee instead 
of Michigan. . . . Taxes, wages, transportation costs, and workers' compensation premiums are 
all lower in Tennessee, accounting for much of the savings." (Nashville Banner, September 11, 
1985).
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12. The text does not explicitly discuss the empirical evidence on the influence of agglomeration 
economies business cost savings that result from greater concentrations of particular industries, 
or business activity in general, in some local area on subsequent business growth. Agglomera 
tion economies may result in a type of multiplier effect of state and local economic development 
policies that may enhance their effectiveness. If an area succeeds, through tax reduction, service 
enhancements, or other policies, in increasing growth in some industry, agglomeration economies 
may attract additional growth in that industry.
13. That is, given that certain variables are in the estimating equation, what should the estimating 
equation's functional form be.
14. Agglomeration economy cost reductions are usually attributed to the development of specialized 
supplier markets for an industry, made possible by a greater concentration of the industry.
15. Some recent innovative studies have attempted to create such public infrastructure measures. 
Both Eberts (1991) and Munnell (1990) have used public investment data to estimate the magnitude 
of the public capital stocks in different metropolitan areas (Eberts) and states (Munnell).
16. Strictly speaking, this bias towards zero only holds if only one variable is mismeasured. The 
bias when a number of variables are mismeasured will depend in a complex way on the intercor- 
relations among the different variables. However, in practice one would expect any grossly 
mismeasured variable to have a coefficient estimate that is biased towards zero.
17. This restriction in the scope of the empirical examination throws away some of the informa 
tion the data might contain on why state and local growth rates differ, but provides more assurance 
that the results are not simply due to omitted regional effects. With just one cross-section, omit 
ted jurisdiction effects cannot be controlled for, as there is only one observation for each jurisdiction.
18. Some of these specification and functional form issues are discussed in more detail in an ap 
pendix available from the author.
19. I would certainly admit that I have probably inadvertently omitted some studies, particularly 
unpublished studies. But I have made no attempt to select studies whose findings match my own 
beliefs. Hence, the studies summarized can be considered at least a roughly random sample of 
recent studies on taxes and regional business growth.
20. John Due's (1961) study is the most commonly cited review of this early business location 
literature.
21. This negative tax effect appears to be greater for intrametropolitan studies that use data for 
specific individual communities rather than aggregating all suburban communities into one general 
suburban category. The two studies that aggregate all suburban communities into one suburb yield 
tax effects that are insignificant, and that are assumed to be zero in constructing the table. We 
would expect this pattern of results because aggregating all suburban communities ignores the 
possibility of a business locating in an individual suburban community with low taxes, even if 
average suburban taxes are high; hence, aggregating all suburban communities will tend to understate 
the effects on an individual community of raising its tax rates. In addition, while individual suburbs 
may be close substitutes for one another from a business perspective, city business sites may not 
be close substitutes for suburban sites.
22. A regression, using each inter-area study as an observation, of the estimated tax elasticity 
on a constant, and dummies for whether the study controls for fixed effects or public services, 
yields the following results:

Tax elasticity = -.11 - .24*Fixed dummy - .16*Pub dummy. 
(.08) (.12) (.10)

Standard errors are in parentheses below the estimated coefficients. This regression provides some 
evidence that the inclusion of both fixed-effect controls and public service controls matters to 
the magnitude of the tax coefficient estimated in a business location study.
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23. In the case of the Newman study, the estimated difference across industries is not statistically 
significant.
24. Economists would generally refer to welfare as a transfer program rather than a public ser 
vice. In this discussion, I simply use "public services" as a generic term for all publicly sup 
ported programs.
25. One might ask why fire protection spending and local school spending should be particularly 
beneficial to small business starts, compared to police spending or higher education spending, 
two of the other categories of public spending included in my 1989 paper. The effects of police 
spending may be biased by a positive correlation with crime, which will tend to discourage business 
growth. Furthermore, perhaps small businesses care more about the availability of moderately 
skilled workers than about the availability of college-educated workers. Finally, higher fire pro 
tection spending, in addition to reducing business insurance costs and fire damage costs, may 
reflect a general orientation of the area's government towards focusing on providing good basic 
services to business and households, rather than on attempting to redistribute income.
26. Munnell's tax variable is state and local taxes as a percent of personal income, while her 
public capital variable is in dollars per capita. The present value per capita of changing taxes 
by 1 percent of personal income is .Ol*Y/(r-g), where Y is per capita personal income, r is the 
real interest rate, and g is the annual rate of growth of real per capita personal income. This pres 
ent value can finance an annual per capita payment stream of r times that present value. The 
annual cost per capita of K dollars per capita of public capital is(r+d)K, where d is the deprecia 
tion rate of public capital. Munnell's figures indicate that d is about .02. A reasonable figure 
for r is .03, while a conservative figure for average annual growth in real per capita personal 
income is 1.5 percent (g = .015). Under these assumptions, a change in state and local taxes of 
1 percent of personal income can finance an increase in public capital per capita equal to 
.Q\*Y*r*(l/(r-g))*(l/(r+d))=mY, where m is .4 under these assumed values for r, d, and g. 
Using observed values for Y, and Munnell's parameters in her table 12, the estimated net effect 
of tax-financed increases in state and local public capital is strongly positive in Munnell's two 
sets of results for the 1980-88 time period, slightly positive for the 1970-80 time period, and 
negative for the 1970-88 time period. Different assumptions about r, g, or d would yield different 
results; the higher the value of m, the more public capital can be financed with a given tax in 
crease. The minimum critical value of m to yield a net positive effect of tax-financed increases 
in public capital is .06 for the 1980-88 "changes" regression, .20 for the 1980-88 "levels" regres 
sion, .36 for the 1970-80 regression, and .63 for the 1970-88 regression. I thank Alicia Munnell 
and Leah Cook for providing me with additional background information on their parameter 
estimates and data, allowing me to make these calculations.
27. One additional state and local government policy that I omit is economic development policy 
towards what types of employers to attract to the area. There is certainly much anecdotal evidence 
that southern economic developers have sometimes attempted to avoid bringing in high-wage, 
unionized employers.
28. According to the July 1990 issue of Survey of Current Business, total U.S. employee com 

pensation in 1989 was $3,079 billion. (Table 1.14, p. 45.) Total state and local receipts, excluding 
federal grants in aid, were $632 billion. According to a 1981 report by the Advisory Commission 
on Intergovernmental Relations (ACIR 1981), the business share of state and local taxes is around 
33.9 percent. Applying this percentage to 1989 state and local receipts, total state and local business 
tax costs in 1989 would be estimated to be $214 billion. The ratio of employee compensation 
to state and local business tax costs is 14.4; the ratio of employee compensation to all state and 
local nongrant receipts is 4.9. Hence, if we believe that business taxes but not personal taxes 
affect business location, a 1 percent increase in labor costs would have around 14.4 times the
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effect on regional growth of a 1 percent across-the-board increase in all state and local taxes. 
If all state and local personal taxes are shifted into higher business costs (which seems unlikely), 
a 1 percent increase in labor costs would have about 4.9 times the effect on regional growth of 
a 1 percent across-the-board increase in all state and local taxes. I regard the first calculation 
as somewhat more plausible, as I would expect only a small proportion of personal state and local 
taxes to be shifted to business.

The assumptions behind these calculations could be challenged. But I believe that any recalculation 
would still show that wage effects on an area's growth should vastly exceed tax effects on growth.
29. As mentioned in appendix 2.1, substitution effects may imply that elasticities of local employment 
with respect to various cost variables will not be exactly proportional to cost shares. But substitu 
tion effects should tend to increase the absolute magnitude of wage effects on local employment 
relative to the effects of capital taxes on local employment.
30. However, the wage elasticity is not significantly lower when employment is used as a depen 
dent variable. A regression of each study's estimated wage elasticity on a dummy for the inclu 
sion of fixed effects, and a dummy for an employment dependent variable, yields the following 
results:

Wage Elasticity = -.55 + .02 * (Fixed-Effect Control) - .34 
(.34) (.57) (.51) 
* Employment Dependent Variable 

(standard errors in parentheses; 28 observations).

31. One could instead conclude that economic theory is wrong and business activity elasticities 
with respect to different variables have nothing to do with cost shares. But the general idea that 
relative effects on costs matter seems intuitively plausible, even if one does not accept many of 
the assumptions made by economists.
32. As can be seen in appendix 2.5, a very few studies, notably Bartik (1985), Woodward (1990), 
Newman (1983), and Helms (1985), account for the negative mean effects of unionization that 
are evident in table 2.7.
33. Regression analysis of the pattern of results does not help clarify matters. A regression of 
the unionization elasticity on dummies for fixed effect controls, wage controls, and on whether 
the study focuses on branch plants of large companies, yields the following results (standard er 
rors in parentheses; number of observations is 19):

Union Elasticity = -.66 - .92*(Fixed) + .76*(Wage Control) - 1.61*Branch 
(1.27)(1.56) (1.56) (1.80)

The pattern is sensible, but all coefficients are statistically insignificant.
34. A 1-standard deviation change in the environmental variable, the Conservation Foundation 
rating of the stringency of the state's environmental regulation, causes only a .01 standard devia 
tion change in the small business start-up rate.
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Theoretical Analysis

of the Distributional Effects
of Local Job Growth

Local policy will not determine the level of economic well-being. 
Because people and resources are mobile, all areas tend to share 
similar general levels of economic well-being. (Thomas Michael 
Power, Chairman, Department of Economics, University of Mon 
tana, page 43 in "Broader Vision, Narrower Focus in Local 
Economic Development," Forum for Applied Research and Public 
Policy, Fall 1989)

For those who count, the city is a growth machine, one that can 
increase aggregate rents and trap related wealth for those in the 
right position to benefit. (Pages 50-51 in Urban Fortunes: The 
Political Economy of Place, John Logan and Harvey Molotch, 
1987)

In this chapter, I analyze the likely distributional effects of state and 
local economic development policies. The analysis is theoretical; subse 
quent chapters present empirical estimates of distributional effects.

The focus of the chapter is not on national income distribution but 
on local income distribution on how the growth of a small economic 
region such as a metropolitan area affects the relative incomes and wealth 
of the different households and businesses within that local area. Chapter 
8 considers how the competition of all states and local areas for jobs 
affects the national distribution of income.

In the short run, households are very immobile. As a result, the jobs 
attracted to a metropolitan area or other local economic area by economic 
development policy exceed the increase in labor supply due to in- 
migration in the short run. Labor markets become tighter: unemploy 
ment drops and wages increase.
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In the long run, however, many households are mobile. As implied 
by Power in the above quotation, we would expect households to be 
attracted to a local area with tight labor markets, forcing unemploy 
ment up and wages down. In-migration would continue until unemploy 
ment and wages in the area were restored to their original level.

The long-run beneficiaries of growth would be expected to be land 
owners. State and local economic development policies attract businesses 
and households, increasing the overall demand for land. Since the supply 
of land does not increase due to in-migration, the price of land will 
go up. This leads to a natural suspicion, expressed by Logan and Molotch 
above, that political rhetoric about economic development masks its real 
purpose: using government to increase the wealth of a land-owning elite.

In this chapter, I counter this conventional view of the long-run ef 
fects of local growth with the argument that the short-run labor market 
experiences of individuals affect their long-run labor market success. 
Local economic growth helps individuals get better jobs today; because 
individuals get better jobs today, they can get better jobs tomorrow, 
next year, or indeed in the long run.

Immobility of Labor

The immobility of most households is widely accepted, but its full 
extent is not recognized. Some evidence for labor immobility is anec 
dotal. Journalists frequently describe families with poor economic pros 
pects who refuse to leave such economically depressed regions of the 
United States as West Virginia and inner-city Detroit.

Survey evidence is also available on labor immobility. One of the 
best surveys on labor immobility is analyzed by Dunn (1979). The re 
searchers surveyed 200 workers in a rural southern town who had recent 
ly been laid off due to the permanent closing of a textile mill. The 
workers were asked how much lower a wage they would accept in order 
to stay in their hometown; they were asked to assume that if they mov 
ed elsewhere they could obtain a job similar to their old job. The average
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worker said that he or she would accept 14 percent lower wages to re 
main in the hometown. Blacks, females, and older workers were the 
most reluctant to move. Follow-up interviews three years later found 
that workers who initially claimed a greater willingness to accept wage 
reductions were significantly more likely to actually stay in the town. 
Because the subsequent behavior of workers is consistent with their 
responses to the survey, it is reasonable to assume that the survey 
reflected the true feelings of the workers.

Econometric studies also indicate that households are extremely im 
mobile. Venti and Wise (1984) and Bartik, Butler, and Liu (forthcom 
ing) used information on household moving behavior from the Demand 
Experiment of the Experimental Housing Allowance Program to estimate 
how reluctant households are to move. The Demand Experiment, con 
ducted by the federal government between 1973 and 1975 in Pittsburgh 
and Phoenix, examined how low-income renter households would change 
housing consumption in response to large, randomly assigned income 
and housing price subsidies. 1

These two mobility studies with Demand Experiment data use dif 
ferent econometric techniques, but reach similar conclusions about 
household immobility. Venti and Wise observed housing choices of 
households that move, to infer the potential gains that "stayer" 
households are willing to forego. They estimate that the average stayer 
household is willing to forego gains from moving to a new house that 
are equivalent to 14 percent of household income.

The study I conducted with my colleagues estimated the increase in 
rent needed to increase the probability of moving of the median household 
to 50 percent. The required rent increase to reach the 50 percent prob 
ability was considered to be the household's "moving cost," where 
moving costs include financial costs and the psychological costs of leav 
ing a familiar dwelling unit. We estimated that this moving cost averaged 
10 percent of income in Pittsburgh and 17 percent in Phoenix. Higher 
moving costs were found for minority households, older households, 
and households with a longer tenure at their current dwelling.

Both studies focus on households' reluctance to move out of their 
current dwelling unit, regardless of whether the household stays in the
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same metropolitan area. The large moving costs found in these studies 
probably underestimate the resistance of the typical household to mov 
ing to a new metropolitan area.

Why households are so immobile is a difficult question. Moving costs 
of this magnitude are not likely to be due only to financial costs. 
Geographers, planners, and regional scientists talk about the importance 
to households of a "sense of place." Roger Bolton has recently writ 
ten an intriguing essay analyzing a "sense of place" from the perspec 
tive of an economist (Bolton 1989a). He argues that a "sense of place" 
is a complex of familiar buildings, natural features, people, businesses, 
and social relationships that are valuable to residents because, among 
other things, they encourage trust in market and nonmarket relation 
ships and save time in making decisions. 2

A strong sense of place would make households uniquely attached 
to communities in which they had long resided. This attachment is a 
"psychological moving cost" which affects behavior as much as more 
tangible monetary costs of moving.

Short-Run Effects of Local Job Growth

The relative immobility of most households implies that local economic 
development policies will have short-run effects. Even with many im 
mobile households, local job growth would lead to some in-migration 
of households and firms, and land values will go up. But this mobility 
is not extensive enough to eliminate all labor market benefits to 
households from the policy.

Table 3.1 summarizes the likely short-run effects of local develop 
ment policies on different groups. The groups affected by the policy 
include households and firms that stay in the local area, landowners, 
local governments, out-migrants, and in-migrants.

The effects of direct development policies on households depend on 
whether they originally have a job, how wages are determined on their 
job, and whether they are renters or homeowners. Households with a job,
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Table 3.1
Short-Run Distributional Effects of State and Local 

Economic Development Policies

Group Effect

Stayer Households
Employed homeowners

Employed renters in labor 
submarkets whose workers 
are relatively immobile

Employed renters in labor 
submarkets with inflexible 
wages

Gain due to wage and property value 
increase

Gain because real wage increases

Lose because real wage drops

Unemployed who get jobs Gain employment benefits

Unemployed homeowners 
who don't get jobs

Unemployed renters who 
don't get jobs

Stayer Firms
Subsidized firms

National market-oriented 
firms

Local market-oriented firms 

Landowners 

Local Government

Out-Migrants 

In-Migrants

Gain in property values, but lose due to 
increase in local prices

Lose due to increase in local prices

Gain due to subsidy 

Lose due to cost increase

Gain due to larger market 

Gain increased land values

Gain if business in-migration 
predominates or excess capacity of 
public infrastructure; lose otherwise

Lose utility or profits before consider 
ing capital gains on land ownership

Unaffected because other similar com 
munities were already available
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and whose wages are not determined by formal or informal contracts, 
probably benefit from a real wage increase. Real wages increase because 
labor demand probably increases faster than labor supply, given the 
greater short-run mobility of capital compared to labor. Households in 
this group who are homeowners also gain from the increase in their 
home values.

Households with a job, and whose wages are fixed by explicit or im 
plicit contract, will suffer a real wage decrease as local prices increase. 
For members of this group who are homeowners, any adverse effect 
will be minimized because of the increase in their home's value.

Households who get a job because of the growth are probably net 
winners. Their benefit equals the wage on their newly acquired job minus 
the lowest wage at which they would have accepted a job. 3 Homeowners 
in this category also benefit from a capital gain on their home.

Unemployed or retired households who do not get a job are probably 
net losers. Their costs go up as local prices increase, and their incomes 
(Social Security, unemployment compensation, interest earnings) are 
not tied to the increases in local prices. This is probably true even for 
members of this group who are homeowners. Their capital gain on their 
home reflects an increase in the rent they are implicitly paying for that 
housing. As long as the household stays in its dwelling, the increase 
in implicit rents received just equals the increase in implicit rents paid. 
Only for households who want to move can the capital gain yield a tangi 
ble increase in wealth, and only then if the household is willing to move 
to a smaller dwelling.

Effects on local firms depend on whether they receive funds from 
these policies, and on whether they serve national or local markets. Firms 
that receive direct assistance from these policies can be presumed to, 
on net, gain because subsequent changes in prices and wages are prob 
ably of secondary magnitude.

Firms that do not receive direct assistance but that serve national 
markets probably, on net, lose. Their costs go up as local wages and 
prices increase. But because their prices are set in national markets, 
there is no compensating increase in revenues.
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Firms that do not receive assistance but serve local markets probably 
gain, on net. While their costs go up, so do their revenues. The latter 
effect on profits will probably dominate, because a larger city will need 
greater supplies of local goods, and some increase in profitability will 
be required to elicit a greater supply.

Absentee landowners gain due to the increase in land values from 
the development.

Industries that serve local markets and are likely to benefit include 
development companies, banks, newspapers, retailers, and business ser 
vice companies. Industries that serve national markets and are likely 
to lose include most of manufacturing. Within any given industry, small 
businesses, on average, are more likely to serve a local market than 
large businesses, so the small business share of employment in a given 
industry is likely to increase somewhat. In addition, small businesses 
may be able to more quickly respond to expanding market opportunities, 
which would also indicate greater benefits for small business. Finally, 
businesses with large land holdings, such as large developers, are like 
ly to gain more than other businesses.

Local governments pay for the subsidy or service provided to 
businesses under the development policy. In addition, the policy has 
indirect fiscal effects: increased service demand and tax collections due 
to the increased numbers of households and businesses. Increasing 
numbers of households, particularly households with children, probably 
result in a net fiscal loss for local governments. Businesses with relatively 
low traffic demands, which would include most businesses except for 
retailers, probably pay more in taxes than they require in services. The 
net fiscal impacts of households without children, or commercial 
retailers, could be positive or negative. Whatever the mix of businesses 
or households attracted by the policy, the fiscal benefit is likely to be 
greater if the local public "infrastructure" (roads, schools, water and 
sewers, etc.) has substantial unused capacity. If there is little unused 
capacity and the local job growth will attract households with children, 
substantial fiscal benefits are unlikely.

Households moving away because of the policy presumably did so 
because the negative effects on their well-being outweighed any special
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attachment to the local area. Possible capital gains from selling their 
home may make such out-migrant households net winners, but this capital 
gain overstates the benefits.

Firms moving away presumably left because the changes in costs or 
character of the local market reduced their profits below an acceptable 
level, despite the "good will" they had acquired from their business 
experience. Capital gains on the sale of property may make business 
out-migrants into net winners from the policy, but the capital gain 
overstates the benefits.

In contrast to out-migrants, in-migrating firms and households will 
not be significantly affected by the direct development policy pursued 
by this community. From the perspective of outsiders, the community 
is just one of many that is attracting business and growing; it is im 
possible for changes in the rate of growth in this one community to 
have significant effects on the well-being of outsiders. If the communi 
ty had grown more slowly, in-migrant firms and households could have 
moved to a similar rapidly growing community.

This asymmetry between in-migrants and out-migrants may seem sur 
prising. The asymmetry occurs because the community is unique to out- 
migrants, but not to in-migrants. To out-migrants, the community is 
unique as their home community, and what happens to it can affect their 
well-being. To in-migrants, the community is just one of many similar 
communities.

This discussion does not imply that all job growth would be expected 
to have identical distributional effects. Low-skill workers are general 
ly thought to be less geographically mobile than high-skill workers. Some 
types of economic development policies (such as branch plant recruit 
ment and small business assistance) may particularly encourage 
businesses that use low-skill labor. If low-skill workers are less mobile, 
these types of policies will lead to relatively little in-migration and 
relatively large unemployment reductions. The employment benefits of 
this policy will be large, and the benefits to landowners and homeowners 
small. In contrast, consider policies that encourage high-technology 
businesses using high-skill labor. Such policies may lead to considerable 
in-migration, even in the short run. The benefits primarily go to land 
owners, rather than to workers or the unemployed.
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Long-Run Effects of Growth

A more controversial issue is whether a once-and-for-all shock to an 
area's labor demand has long-run effects on local labor markets. By 
"long-run," I mean a period of 10 years or more. Many economists 
would argue that enough people move during 10 years that any increase 
in local labor demand will be offset.

The position that local labor demand shocks have no long-run effects 
has been most forcefully presented by Marston (1985) in an article 
analyzing differences in unemployment among U.S. metropolitan areas. 
Marston points out that "the movement toward equilibrium merely re 
quires that a small part of the labor force be mobile. The fact that some 
workers are immobile may merely determine who will leave, but have 
little effect on unemployment differentials" (p. 66).

Marston argues that a labor demand shock to a metropolitan area will 
be completely offset over some time period if the normal migration flows 
between metropolitan areas over that time period greatly exceed the 
size of the demand shock. In that case, the shock can be offset by relative 
ly small changes in normal migration patterns. Marston presents 
estimates indicating that normal migration flows between metropolitan 
areas are quite large. During a four-year period, 13.9 percent of the 
metropolitan population moves between areas; during an eight-year 
period, 25.9 percent of the metropolitan population moves between 
areas. 4 Economic development policies would be extraordinarily suc 
cessful if they raised the employment of a metro area by even 1 percent 
during a year, compared to what employment would otherwise have 
been. Hence, over a four- or eight-year period, small increases in the 
normal volume of migration would completely offset a successful 
economic development policy. Also, even an extraordinarily large 
negative shock to an area's economy, such as several plant closings 
that reduced area employment by several percent, would be complete 
ly offset over a four- or eight-year period if a minority of the area's 
normal in-migrants chose other metropolitan areas. Marston concludes 
that' 'both the four-year and eight-year periods should be long enough 
that a shock at the beginning of the period could not cause a dis 
equilibrium that would persist through the entire period" (p. 65).
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Based on this reasoning, we might expect all of the benefits of state 
and local economic development policy to be reflected in higher land 
values after four years. Consider the likely long-run effects of an area's 
economic development policy on three different groups of area 
"stakeholders": households, firms, and landowners. Assume that all 
households and firms rent land from landowners; households and firms 
who own land can be viewed as renting it to themselves, and may benefit 
from local economic growth in their role as landowner as well as in 
their role as a household or firm. Assume also that the local area is 
in "equilibrium" before the economic development policy is im 
plemented. Equilibrium means that the area, given its amenities, wages, 
prices, unemployment rate, and other characteristics, is able to attract 
a sufficient number of in-migrating households and firms, and new firms 
to at least keep population and employment stable, but does not attract 
so many as to cause explosive local growth. If an area could attract 
no new households or firms, it would quickly descend to ghost town 
status, since any area will lose some households and firms over time.

An economic development policy is implemented in the local area 
that provides direct assistance to business. Local job growth increases 
because the area is now more profitable to business. In-migration of 
households increases because the lower unemployment rate and higher 
real wages make the area more attractive to households. But as in- 
migration of households increases, unemployment rates go up and wage 
increases fall behind price increases, reducing the attractiveness of the 
area to households. Furthermore, as in-migration of firms and new firm 
births increase, local costs of land and labor go up, reducing the attrac 
tiveness of the area to business. A new equilibrium is reached when 
the local area's attractiveness to in-migrating households and firms is 
the same as it was before the policy was implemented just attractive 
enough to prevent decline, but not attractive enough to cause explosive 
growth.

Landowners in the local area clearly gain from the growth of the area 
in the long run. But without further assumptions, it is difficult to deter 
mine the long-run effects of this economic development policy on the 
households and firms originally located in the area. A natural simplifying
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assumption is that households and firms originally located in the local 
area are similar enough, on average, to new and in-migrant households 
and firms that they are similarly affected by the growth policy. In that 
case, the development policy will not affect the original households and 
firms in the long run. Wages, prices, and unemployment rates adjust 
so that new and in-migrant households and firms find the attractiveness 
of the area unchanged in the long run; these same wage, price, and 
unemployment rate adjustments should leave the attractiveness of the 
area unchanged from the perspective of the original households and firms 
in the long run.

Of course, in the real world we would expect some differences be 
tween the original households and firms and new and in-migrant 
households and firms. But without some argument for systematic large 
differences, there is no basis for suggesting that the original households 
and firms systematically gain or lose from development policy in the 
long run. The only expected long-run beneficiaries are landowners.

In a simple version of this model, the development policy will have 
no effects on long-run unemployment, and will raise wages and prices 
(including land prices) by the same percentage in the long run. Assume 
that growth in and of itself holding wages, prices, and unemployment 
rates constant does not change the attractiveness of a local area. That 
is, firms and households are not greatly concerned over congestion, 
pollution, or other local characteristics that may change as an area grows. 
Then the simplest way to keep household well-being and firm profits 
unchanged is to keep the unemployment rate unchanged and increase 
wages and prices by the same percentage. The equal percentage increase 
in wages and prices must be just great enough to offset the initial spur 
to profits from the development policy. 5

Long-Run Costs of Growth

One possible systematic difference between the original households 
and firms and those who move in is their attitude toward the 
characteristics that make a local area special. Households and firms
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originally choose a location because they find its amenities any 
qualitative characteristics that affect household well-being or firm 
profits particularly attractive. Over time, households and firms become 
accustomed to their home area. Households develop attachments to par 
ticular places and people. Firms develop linkages to customers and 
suppliers.

Growth changes many qualitative features of a local area. Conges 
tion, crime, and air pollution may increase. Larger markets may at 
tract more large-scale retailers and a greater number of specialized 
retailers and industrial suppliers.

Different households and firms will have different perceptions of the 
desirability of these changes. The in-migrants attracted will be those 
that find the changes most attractive or least unattractive. Wages, prices, 
and unemployment rate adjustments must only be sufficient to attract 
households and firms whose view of the qualitative changes caused by 
growth is relatively favorable.

But the original households and firms are likely to view these 
qualitative changes relatively unfavorably. They are accustomed to the 
local area as it originally was, and may even have chosen it for its par 
ticular qualitative features. As a result, the wage, price, and unemploy 
ment adjustments that are sufficient to attract new and in-migrant 
households and firms to the area are insufficient to compensate the 
original households and firms for the qualitative changes in the area.

For example, suppose that congestion increases as a city grows. The 
real wage must go up by some amount, or unemployment must go down, 
to enable the city to continue to attract in-migrant households. The in- 
migrants attracted will be those who best tolerate congestion, so the 
required upward adjustment in the real wage (or downward adjustment 
in unemployment) is modest. The original residents, on average, have 
a much greater preference for keeping their home city free of conges 
tion. Some of them may have chosen to live in the city because it was 
not congested, while others may have become accustomed to lack of 
congestion. The real wage increase will not adequately compensate the 
original residents for the congestion increase.

If there were no costs of moving to a new city, the original residents' 
unhappiness with their changing city would be irrelevant because they
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could easily move to an uncongested city. But because of high mobility 
costs, the original residents will not move unless they perceive a sizable 
decline in their well-being at their original home city. Even if they move, 
their well-being is lower than if they had been able to stay in a home 
city that had not undergone change. 6

A good example of losses due to growth is the effect on Spring Hill, 
Tennessee, a small rural community 30 miles south of Nashville, of 
the 1985 announcement that General Motors would locate its giant Saturn 
plant there. The announcement was welcomed by most Spring Hill 
residents, but some resented the threat posed by the plant to their way 
of life. For example, the Wall Street Journal reported an interview with 
one Spring Hill resident who said he "came here seven years ago because 
he wanted to live in 'a little one horse town.' Now, he says it's just 
a matter of time before he will have to move again. 'The people here 
have dollar signs in their eyes,' he complains" (WSJ, p. 1, 7/28/85, 
reported by Ed Bean and Damon Darlin).

Similar types of losses from growth can be experienced by businesses 
with strong ties to a community, either because the owner prefers liv 
ing in the community, or because of built-up, firm-specific tangible and 
intangible capital (local reputation, unique plant and equipment that can 
not be sold, etc.). Some types of businesses may have production 
technologies especially suited to smaller communities. As growth oc 
curs, these businesses are replaced by new businesses whose technologies 
are better suited to large communities. For example, small grocery stores 
may be replaced by large supermarkets. In a world of zero mobility 
costs, these businesses could just move on to similar small areas. But 
because of the particular ties of these businesses to their home com 
munity, a move could have large costs.

Spring Hill also provides an example of long-run costs of growth to 
resident businesses. A number of local farmers felt that the Saturn 
development threatened their way of life. One farmer complained that 
Saturn "will ruin farming in Spring Hill and have a negative effect on 
fanning in all of Maury County." After the Saturn announcement, the 
town's farm implement dealership closed. 7
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Of course, if these original residents and businesses own land, their 
losses from the change in character of a community may be more than 
offset by the increase in the value of their land. But the increase in the 
value of land in a local area will overstate the benefits of an increase 
in local jobs, even in the long run.

The possible loss of the special characteristics of a unique place is 
an argument for economic development policies that only prevent decline 
of a local area, and against economic development policies that cause 
rapid growth. Preventing the loss of a sense of place is a possible benefit 
of only preventing the decline of an area. The loss of a sense of place 
is a possible cost of encouraging rapid job growth in an area. Although 
these benefits and costs may be important, measuring their dollar value 
or comparing them with other effects of state and local economic 
development policy is difficult. While this study does not attempt to 
estimate the value of a sense of place, this value should play some role 
in political decisions.

Hysteresis Effects of Local Job Growth

Faster job growth in a local area also causes systematic differences 
between the labor market experiences of persons who have lived in the 
area since before the job growth started and persons who move in after 
wards. Due to faster growth, in the short run some persons in the area 
will obtain jobs who otherwise would be unemployed. In addition, some 
will move up to better jobs. The short-run experiences of these persons 
change their values, skills, self-confidence, and reputation. In economic 
jargon, these short-run experiences increase their human capital, as well 
as their human capital as perceived by employers. As a result, these 
persons are more likely to be employed in the long run, and more like 
ly to be employed in a better job. Even though others will move in to 
this growing local area, many of the original residents will be better 
prepared to compete in the labor market. Even with new in-migrant 
workers available, employers will, in the long run, be willing to hire 
and keep the original residents in better jobs because of their improved 
human capital.
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Long-run effects of one-time labor market shocks are referred to in 
economics as "hysteresis effects." Hysteresis is a term borrowed from 
physics and engineering. A system is said to exhibit hysteresis, or to 
be hysteretic, if its equilibrium is determined not only by current 
variables, but also by the history of the system. In other words, hysteresis 
signifies that history matters.

In physics and engineering, the hysteresis concept has been used to 
describe the behavior of magnetic fields in metals. Even upon removal 
of a magnetizing force, the electromagnetic properties of metals do not 
return to their original state.

In economics, the hysteresis concept has not been commonly used. 
Occasionally, economists have suggested that booms and recessions may 
have long-run effects on the equilibrium unemployment and wages of 
the nation. This theory has been most eloquently advanced by Phelps, 
in the following quotation from his 1972 book on Inflation Policy and 
Unemployment Theory:

Of [the changes caused by a boom], job experience, with its op 
portunities for learning by doing and on-the-job training, is possibly 
the most important. When people are engaged in sustained work 
of a kind with which they have not had any similar experience, 
they become different for it in a number of ways that are relevant 
for the equilibrium unemployment rate. Getting to work on time 
is just about the most important habit a worker can have in nearly 
every kind of job. . . . For many of the people who comprise the 
hard-core, most frequently unemployed group, getting to be 
"reliable" and learning to work with other people are necessary 
attributes for continuation in the job.

For other people, the opportunity to acquire skills at more de 
manding jobs in the skill hierarchy than they could ordinarily 
qualify for under normal always-equilibrium aggregate demand 
behavior may be the more important aspect. . . . The upgrading 
of many workers that results from a disequilibrating rise of ag 
gregate demand may gradually lead to a true upgrading in the 
average quality of the labor force, (p. 79)
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More recently, a few economists have suggested that hysteresis ef 
fects may explain why high unemployment was so persistent in the United 
States during the 1930s, and in many European countries in the 1980s. 
These unemployment rates vastly exceeded the prevailing national 
unemployment rates of previous decades. Furthermore, they showed 
little tendency to revert to their level of previous decades. This behavior 
of unemployment rates appears inconsistent with usual economic theories 
of the aggregate labor market, which assume that an economy experienc 
ing a shock to labor demand will return to the previous equilibrium 
unemployment rate. 8

Hysteresis theories of the labor market have not been subjected to 
many empirical tests. Observing one national economy over time does 
not provide sufficient information to tell whether changes in average 
unemployment rates are due to hysteresis effects or other factors. 
Equilibrium unemployment rates could change over time due to shifts 
in demographics, industrial structure, or technology.

Conclusion

This chapter has given theoretical reasons why local economic growth 
might affect more than land prices. The hysteresis argument for long- 
run labor market effects of local job growth goes as follows: households 
are immobile in the short run; as a result, local job growth has short- 
run effects on the labor market; these effects lead to long-run changes 
in households' human capital; these long-run changes affect unemploy 
ment and other labor market variables.

The next four chapters consider what the empirical evidence shows 
about the effects of local growth on local labor and housing markets, 
in both the short run and the long run.
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NOTES

1. The random assignment of large income and housing price changes makes it much easier to 
uncover households' true mobility response to different opportunities. The random assignment 
implies that unobserved variables will not bias estimation of the effects of income and price changes. 
The large size of the changes means that observed responses would be expected to be large enough 
to allow for accurate estimation.
2. This sentence oversimplifies Bolton's essay, which discusses with some depth and subtlety 
what might be meant by a "sense of place," how it is created, and possible policy implications.
3. We should not assume that workers would be willing to work for nothing, and that the dollars 
gained by exchanging labor for wages measure the benefit from work over nonwork. Work has 
some cost to individuals over nonwork: less leisure, less time to deal with home and family respon 
sibilities, less time to look for a better job.
4. Some readers of initial drafts of this book have wondered whether Marston's estimates of mobility 
rates across local labor markets are too high. I doubt whether any reasonable downward revision 
to Marston's estimates would appreciably affect the basic argument: gross migration flows are 
large enough that moderate changes in these flows could reasonably be expected to offset local 
labor demand shocks brought about by economic development policy.

The most recent published evidence from the Current Population Survey (Current Population 
Reports, Series P-20, No. 430, April 1989) indicate that MSA annual migration rates are quite 
high. Average annual MSA gross in-migration rates are around 6.56 percent, only slightly less 
than average annual county gross in-migration rates of 7.02 percent, and considerably greater 
than average annual state in-migration rates of 3.29 percent.

One cannot, of course, simply extrapolate annual migration rates to longer time intervals; among 
other factors, individuals who move once are most likely to move again. But migration rates do 
increase greatly as we extend the time interval considered. The most recent published informa 
tion from the CPS on long-term migration, covering the period from 1980 to 1985 (Current Popula 
tion Reports, Series P-20, No. 420, December 1987), shows average five-year county gross in- 
migration rates of 19.56 percent, and average five-year state gross in-migration rates of 10.48 
percent. Average five-year MSA gross in-migration rates are not reported, but it would certainly 
be reasonable to assume that such rates would be 10 percent or greater.

One could question whether all migration in or out of MSAs really reflects movement across 
different local labor markets. Some of this migration may be to or from nearby counties or MSAs 
without the need for a job change. But mobility rates are surprisingly high, even if we restrict 
attention only to moves that almost surely are across different local labor markets. For example, 
the average five-year (1980-85) gross in-migration rate to states, from noncontiguous states or 
abroad, was 7.82 percent. Even this volume of gross migration which almost surely understates 
gross migration rates across local labor markets greatly exceeds the size of the employment in 
creases that could plausibly be brought about over a five-year period by economic development 
policy. For example, based on chapter 2, a 50 percent cut in all state and local business taxes, 
holding public services to business constant, might in the long run hike local area business activi 
ty by around 12.5 percent. Helms' (1985) paper, discussed in appendix 2.2, suggests that business 
activity adjusts towards its long-run level by 8.96 percent per year. Hence, over a five-year period, 
a 50 percent business tax cut which represents a huge policy change might hike a local area's 
employment by 4.7 percent (= [1-(.9104)5]*12.5%), much less than normal gross migration flows 
in or out of the area over that time period.
5. This will hold true in the following simple model. Suppose that all households and firms are 
identical. In long-run equilibrium, utility (V) and profits (IT) of a representative household and 
firm in the local area must equal the national equilibrium utility (V*) and profits (IT*). Utility
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in the local area can be assumed to depend upon local real wages (w), local unemployment (I/), 
and local amenities that are relevant to households (Sw), while profits in the local area depend 
on local unemployment, local real wages, local land prices (r), and local amenities that are rele 
vant to businesses (D). This gives rise to the following two conditions for a long-run regional 
equilibrium:

(1) K(w, U; Sw) = K* Vw > 0, VU <0,VS >0
(2) TT(W, r, U; D) = TT*. irw < 0, irr < 0, TTJ, > 0, TTD > 0

where subscripts indicate partial derivatives. These two equations have three endogenously deter 
mined unknowns: w, r, and U. To solve the system, we can suppose there is some type of normal 
relationship between the real wage rate and the unemployment rate. This relationship can be viewed 
as an ad hoc, intuitively plausible equation, or can be rationalized using efficiency wage theory 
(see appendix 4.1). The equation can be plausibly written as:

(3) w = fiU), fv < 0.
Under these assumptions, suppose a demand shock to growth increases the profitability of the 

region. This would be a shock to D. The only way to still satisfy simultaneously equations (1), 
(2), and (3) is for w (real wages) and U (unemployment) to stay the same, and for r (regional 
prices such as land) to increase enough to offset the positive shock to profits from an increase 
in D. w and U cannot change because w and U would have to both change in the same direction 
to continue satisfying equation (1), while w and U would have to change in opposite directions 
to continue satisfying equation (3).
6. A hedonic imperfect mobility model showing that original residents often lose due to com 
munity changes is presented in Bartik (1986). This paper considers an intracity hedonic housing 
price model, but the same arguments could be made in an intercity hedonic real wage model.
7. These anecdotes about the effect of Saturn on Spring Hill area farming, including the quote 
from the local farmer, are taken from Garber and Fausey (1986), p. 22.
8. Human capital theory is only one of the theories offered by economists to explain labor market 
hysteresis. Other theories include business capital theory and insider-outsider theory. Appendix 
3.1 discusses why these alternative theories do not explain hysteresis effects in local labor markets, 
but human capital theory does.
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Effects of Local Job Growth

on Unemployment,
Labor Force Participation,

and Weekly Hours

This is the first of four chapters reporting estimates of the effects 
of local growth on metropolitan areas. This chapter focuses on how 
local growth affects employment-related activities of individuals: whether 
they are unemployed, whether they choose to look for a job, and how 
many hours a week they typically work.

The initial focus on employment effects of growth rather than ef 
fects on prices or wages is because lowering unemployment is the key 
political rationale for state and local economic development policies. 
If unemployment is unaffected by state and local development efforts, 
politicians and voters are not likely to devote significant government 
resources to such programs.

Previous Research 
on Local Growth and Unemployment

Shocks that disturb the steady-state relationship among the 
unemployment rates of metropolitan areas tend to be eliminated 
by mobility within a year. (Stephen Marston, formerly Professor 
of Economics at Cornell University, p. 74 in "Two Views of the 
Geographic Distribution of Unemployment,'' Quarterly Journal 
of Economics, February 1985)

Previous research on local growth and unemployment is of three types. 
First, some research infers the unemployment effects of shocks to local 
growth by examining the correlation over time in metropolitan area

81
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unemployment rates. Second, some case studies of new branch plants 
seek to determine their effects on local unemployment. Third, a number 
of econometric studies estimate the effects of local growth by compar 
ing different states or metropolitan areas.

The first research approach, examining correlations over time in 
metropolitan area unemployment rates, has been most prominently used 
by Stephen Marston (1985). The basic idea is that if a demand shock 
has persistent effects on a metropolitan area's unemployment, then the 
area's unemployment rate today should be positively correlated with 
next year's unemployment rate. The problem is that it is difficult to 
disentangle this hypothesized effect from other possible causes of positive 
correlation over time in local unemployment rates. For example, the 
equilibrium unemployment rate for a metropolitan area may differ from 
the national unemployment rate due to differences in the area's 
demographic makeup, industrial mix, or wage rates. Permanent dif 
ferences in the unemployment rates of different metropolitan areas will 
also cause positive correlation over time in area unemployment rates.

Marston found an extremely low correlation over time in a 
metropolitan statistical area's (MSA's) unemployment rate, control 
ling for what he felt were permanent differences in metropolitan 
unemployment rates. l This finding was based on an examination of the 
unemployment rates of 30 MS As for each year from 1974 to 1978.

The major weakness in Marston's research is his implicit assump 
tion that over a four-year period there are no persistent effects of de 
mand shocks. Differences across MS As in average unemployment rates 
over the 1974-1978 period were assumed by Marston to be due to per 
manent "equilibrium" influences on unemployment, rather than de 
mand shocks. But the discussion in chapter 3 revealed that unemploy 
ment effects of a one-year demand shock could persist for much more 
than four years. The one-year demand shock may have persistent ef 
fects because of its effects on human capital. Furthermore, the likely 
correlation over time of local demand shocks would further increase 
the persistence of demand influences on local unemployment rates.

Gramlich's (1987) research indicates that Marston's findings are sen 
sitive to the assumption that demand shock effects persist less than four
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years. Gramlich estimates year-to-year correlations in metropolitan area 
unemployment rates over a 24-year time period. The implicit assump 
tion behind Gramlich's approach is that over a 24-year time period, 
average metropolitan area unemployment rate differentials are not due 
to demand shocks. But demand shocks are allowed by Gramlich's ap 
proach to have effects that persist for 10 or 15 years. Gramlich finds 
year-to-year correlations in area unemployment that are over 20 times 
as great as the correlations found by Marston. 2

A second approach to understanding how local growth affects 
unemployment is case studies of the unemployment effects of new branch 
plants. A book by Summers and his colleagues (1976) provides a com 
prehensive review and evaluation of case studies of the effects of new 
industrial plants in nonmetropolitan areas.

These case studies provide two types of evidence on the unemploy 
ment effects of new branch plants. First, many studies examine what 
percentage of the new plant's workforce were previously unemployed 
or out of the labor force. According to Summers and the others, case 
studies reach disparate findings: the percentage of previously "not 
employed" individuals (either unemployed or out of the labor force) 
hired by new branch plants varies from 2 percent to 43 percent in dif 
ferent studies. The average percentage of previously "not employed" 
workers hired by new branch plants is 15 percent. 3

The problem with this evidence is that who is hired by the new branch 
plant may have little to do with its impact on local unemployment. For 
example, a new branch plant could hire only already-employed residents, 
but still affect unemployment because this hiring creates vacancies in 
other firms that are filled by the unemployed. Furthermore, the new 
branch plant may lead to increased employment in local consumer and 
intermediate goods industries. These "multiplier" effects may affect 
unemployment.

Some case studies also consider evidence on how new branch plants 
affected average unemployment in the local economic region around 
the plant. According to Summers and others' review, 11 of 16 case 
studies that examined average local unemployment rates found that 
unemployment dropped after the new branch plant began production.
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But none of these studies appears to provide any standard to which to 
compare this drop in local unemployment. The drop in local unemploy 
ment should ideally be compared with some model estimating what would 
have happened to unemployment without the plant; failing that, the drop 
in local unemployment at least must be compared to national trends. 
Many of the studies reviewed were conducted in the early 1960s, when 
unemployment was dropping everywhere. Hence, a decline in unemploy 
ment in these local areas may be due to national trends, not the new 
plant's opening.

A third approach to researching how local growth affects unemploy 
ment relies on econometric analysis of growth and unemployment trends 
in different states and metropolitan areas. The basic idea is to examine 
whether faster growing states or metropolitan areas experience larger 
declines in unemployment and larger increases in labor force participa 
tion. Closely related research examines how local employment growth 
affects migration. This research is closely related because the jobs created 
by local employment growth can only be filled in three possible ways: 
an increase in the local labor force participation rate; a decrease in the 
local unemployment rate; an increase in net migration to the area. If 
few new local jobs are filled by net in-migration, then many of the new 
jobs must be filled by current residents who previously were unemployed 
or out of the labor force.

Table 4.1 summarizes the empirical results from previous econometric 
studies. 4 The studies suggest that many jobs from local growth go to 
in-migrants, but that local growth does affect the unemployment rate 
and labor force participation rate. 5 The studies disagree on what pro 
portion of the jobs generated by local growth go to in-migrants, the 
resident unemployed, or new labor market participants.

There are several problems with previous econometric studies. First, 
these studies are unable to distinguish between the short-run and long- 
run effects of employment growth. They usually examine how the change 
in unemployment or labor force participation over some arbitrarily 
chosen time period is related to one growth variable, the employment 
growth over that time period. Any study's estimated effect of growth, 
derived from the coefficient on the sole growth variable, represents some
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combination, in unknown proportions, of short-run and long-run ef 
fects of employment growth. 6

Second, previous studies generally fail to distinguish between the ef 
fects of different types of growth. 7 Successful state and local economic 
development policy increases labor demand in a local economic area. 
We would expect the following chain of causation: development policy 
increases the perceived profitability of a local area; local labor demand 
goes up; the increase in local labor demand reduces unemployment, 
increases labor force participation, and induces in-migration. The 
resulting correlation between local employment growth and unemploy 
ment would be expected to be negative. It is this negative effect of local 
employment growth on unemployment that we are trying to detect with 
our econometric estimation procedures.

Local growth can also be caused by a labor supply shock. Suppose 
an area for some reason becomes perceived as a more attractive place 
to live. The resulting in-migration increases unemployment and reduces 
wages. Either lower wages or greater availability of unemployed labor 
would encourage employment growth. The resulting correlation be 
tween changes in unemployment and employment growth would be ex 
pected to be positive. A simple statistical analysis might conclude that 
higher local employment growth was "causing" higher local unemploy 
ment rates.

In the real world, employment growth is caused by both labor de 
mand shocks and labor supply shocks. Hence, the correlation between 
changes in unemployment and employment growth will reflect both in 
fluences. Estimation procedures that fail to distinguish between demand 
and supply shocks such as those used by previous studies will estimate 
an "effect" of employment growth on unemployment that is less negative 
than the true effects of employment growth caused by labor demand 
shocks. 8

Third, previous econometric studies usually have not looked at how 
the effects of extra employment growth vary in slow-growth and fast- 
growth local areas. We might expect that a 1 percent differential in 
growth, in a metropolitan area already growing at 5 percent a year, 
would cause more migration response than a 1 percent growth differential



Table 4.1
Effects of Local Growth on Unemployment, Labor Force Participation, and Migration:

Estimates from Selected Studies

Study

Geographic 
Units Used in 

Growth Analysis
Growth 
Variable

Period Over 
Which Growth 

Calculated

Micro or 
Aggregate 

Data
Dependent 
Variable

Estimated % Effect 
of 1% Growth on 

Dependent Variable 
(Elasticity)

UNEMPLOYMENT STUDIES
Holzer 
(1991)

Houseman 
& Abraham 
(1990)

Moore & 
Laramore 
(1990)

Summers 
(1986)

Fleisher 
& Rhodes 
(1976)

Holzer 
(1991)

Houseman 
& Abraham 
(1990)

Moore & 
Laramore 
(1990)

MSAs, 
states

States

Cities

States

MSAs

States

States

Cities

Sales

Employment

Employment

Employment

Employment

LABOR

Sales

Employment

Employment

2 years 
5 years

1 year

10 years

1 year to 
15 years

2 years

Aggregate

Aggregate

Aggregate

Aggregate

Aggregate

Unemployment 
rate

Unemployment 
rate

Unemployment 
rate

Unemployment 
rate

Unemployment 
rate

-.09 to -.24

-.10 to -.43

0 to -.04
-.2 for 1-year growth, 

closer to zero for 
15-year growth

-.07

ffects of Growth oh Unemployment

FORCE PARTICIPATION STUDIES

5 years

1 year

10 years

Aggregate

Aggregate

Aggregate

Employment to 
population ratio

LFP rate

LFP rate

.26 to .37

-.01 to .60

.03 to .08



Table 4.1 (continued)

Geographic 
Units Used in 

Study Growth Analysis

Fleisher 
& Rhodes 
(1976) MSAs

Houseman 
& Abraham 
(1990) States

Treyz & 
Stevens 
(1985) States

Greenwood 
& Hunt BEA 
(1984) areas

Bradbury, Downs 
& Small 
(1982) MSAs

Muth Urbanized 
(1971) areas

Growth 
Variable

Employment

Employment

Employment

Employment

Employment

Employment

Period Over Micro or 
Which Growth Aggregate 

Calculated Data

2 years Aggregate

MIGRATION STUDIES

1 year Aggregate

? Aggregate

1 year Aggregate

5 years Aggregate

10 years Aggregate

Dependent 
Variable

LFP rate

Population

Population

Employed 
net 

migrants

Population 
change

Net migrants in 
labor force

Estimated % Effect 
of 1% Growth on 

Dependent Variable 
(Elasticity)

.01 for married women, 
-.04 for married men

.09 to .83

.3

.5 increase as proportion 
of employment 

increase

.5

.6 to .7 increase as 
proportion of employment 

increase

NOTES: Bradbury, Downs and Small results are from their tables 5.4 and 5.6. Fleisher and Rhodes results come from reduced form equations in their 
appendix. Sources of the other results above should be apparent from studies. Similar results to Greenwood and Hunt (1984) are reported in Greenwood, 
Hunt and McDowell (1986), and Greenwood and Hunt (1989). All unemployment and labor force participation "elasticities" show change in number 
of percentage rate points. For example, the Houseman and Abraham (1990) unemployment results in the table show that a 1 percent increase in jobs 
would reduce the unemployment rate by. 10 percent up to .43 percent; for example, from 8 percent to 7.90 percent or 7.57 percent.
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in an area currently declining at -2 percent a year. Hence, we would 
expect the unemployment and labor force participation effects of changes 
in growth to be greater in slow-growth areas than in fast-growth areas.

Fourth, most previous studies do not examine how the effects of local 
growth on unemployment vary across different types of individuals. 9 
But how growth's effects vary with education, age, income, and race 
are important to voters and politicians.

Finally, some studies (Summers (1986); Treyz and Stevens (1985); 
Houseman and Abraham (1990)) use states as the unit of analysis. Yet 
metropolitan areas or other smaller areas are closer to our notion of 
a local labor market.

The new empirical work conducted for this book tries to overcome 
all these problems of previous studies.

New Estimates of the Effects of Local Job Growth

The new empirical work presented in this book uses both aggregate 
and micro data. Descriptive statistics on the data are given in appendix 
4.3. The estimating equations are briefly described in table 4.2. A more 
detailed discussion of the econometric methodology is presented in ap 
pendix 4.2.

The model using aggregate data examines changes in the average local 
unemployment rate from one year to the next for 25 large metropolitan 
statistical areas, from 1972-73 to 1985-86. 10 The statistical relation 
ship between these unemployment rate changes and the metropolitan 
area's employment growth is estimated. The estimation allows a time 
period effect for each yearly change in metropolitan area unemploy 
ment rates. Including time period effects means that the estimation is 
attempting to explain how variations in local job growth from the na 
tional average are related to variations in local unemployment changes 
from the national average. 11

The model using micro data includes information from the Current 
Population Survey (CPS) on 44,015 adult males in 89 metropolitan 
areas. 12 The data come from the March CPS, which asks extensive
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Table 4.2
Brief Outline of Data and Methodology Used 

in Labor Market Activity Models

The aggregate model estimates equations of the following form:

(4.1) Wm = B0 + Nt + C(L)gmt + Vmt,

where AUmt is the change in the unemployment rate from year t-l to year 
t for MSA m, gmt is the growth rate of nonagricultural employment from year 
t-l to year t for MSA m, Nt is a dummy variable for the time period, BQ is 
the constant term, and Vmt is the disturbance term. The "C(L)" term means 
that a series of lagged values in gmt are also included in the estimation, with 
each lag allowed to have its own coefficient. 

The micro model estimates equations of the following form:

(4.2) Limt = BQ + Nt + Fm + B'Xfo,, + C(L)Emt + Vimt,

where Ljmt is either the labor force participation rate for individual i (defined 
as the number of weeks in the labor force during the previous year divided 
by 52), the employment rate (defined as the number of weeks employed divided 
by the number of weeks in the labor force), or the usual weekly hours the 
individual worked when working during the previous year. Fm is a dummy 
variable for the metropolitan area, X/m? is a vector of individual demographic 
characteristics, B is the estimated vector of coefficients on those characteristics, 
Emt is the natural log of the level of nonagricultural employment in MSA m 
in year ?, and C(L) again indicates that the equation includes lagged values 
ofEmt . It can be shown that the micro "levels" equation can be derived from 
the aggregate "changes" equation. The inclusion of the MSA fixed effect im 
plies that the model is examining how MSA job growth (not the MSA job level) 
affects labor market activities.

The estimation allows for up to eight lagged years in the employment terms. 
Reported results are based on the lag-length chosen based on the Akaike In 
formation Criterion, a standard model selection criterion (Amemiya 1985).

The aggregate unemployment data are official estimates from the Current 
Population Survey. The micro data come from the March Current Population 
Survey. Nonagricultural employment data come from official "BLS 790" pro 
gram estimates.

The years included are 1972 to 1986 for the aggregate model, 1979-1986 
for the micro model. Twenty-five large MS As are included in the aggregate 
model, 89 MS As in the micro model.

More information on data and methodology are in appendices 4.2 and 4.3.
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questions about the individual's labor market-related activities during 
the previous year. I pooled data from eight March CPS computer tapes, 
from March 1980 to March 1987. These tapes contain information on 
eight calendar years, from 1979 to 1986.

The micro data models examined the effects of a metropolitan area's 
job growth on several different types of labor market activities of the 
area's residents. 13 The labor market activities examined included: 
number of weeks the individual was in the labor force during the previous 
year divided by 52 (the labor force participation rate); the number of 
weeks the individual was employed divided by the number of weeks 
in the labor force (the employment rate, equal to one minus the 
unemployment rate); and, the usual weekly hours that the individual 
worked during the previous year when he was employed. These depen 
dent variables were statistically related to the demographic characteristics 
of the individual and recent employment trends in the metropolitan area.

Both the micro data and aggregate data models allow for the effect 
of growth on labor market activities to vary freely over time for up 
to eight years after a growth shock. Statistical tests are used to deter 
mine how many years must pass after a one-time local job growth shock 
for the effect of that shock to stop changing, that is, to converge to 
some "equilibrium" long-run effect. These statistical tests always in 
dicated that this stable long-run effect was reached in less than eight 
years.

Both micro and aggregate data models also attempted to distinguish 
between demand-induced local growth and local growth in general. One 
version of the models examined the effects on labor market activities 
of all types of growth. The models were then re-estimated to examine 
only the effects of growth caused by increases in the demand for the 
metropolitan area's export industries (that is, industries exporting out 
side the metropolitan area to the national market).

Figures 4.1 through 4.4 report the estimated effects on local labor 
markets of all types of local job growth, whether caused by demand 
shocks or supply shocks. 14 The figures show the estimated labor market 
effects if metropolitan area employment was permanently increased by
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Figure 4.1
Estimated Cumulative Effects of a 1 Percent Shock to Local Employment 

on Average Local Unemployment Rate, Using Aggregate Data
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.320
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(.033)
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.186
(.037)

4 years

.078
(.039)

5 years

.136
(.039)

Long-run 
effect =
6 years

.058
(.024)

NOTES: Standard errors of estimated cumulative effects are in parentheses. Bold line in figure 
shows best point estimate of cumulative effect of growth shock. Two dotted lines show two stan 
dard errors to either side of best point estimate; this interval has 95 percent probability of in 
cluding true effect. Reported estimates are for specification that minimizes AIC. Long-run effect 
in 8-lag specification is .054 (.026).

As mentioned in notes to chapter 4, the cumulative effect after the number of lags included 
in the optimal AIC specification is an implied long-run effect. Minimizing the AIC after k lags 
implies no significant change thereafter. The figures here only carry this long-run effect out to 
eight years after the shock, as the empirical work never tested whether this long-run effect might 
decay after eight years. For comparison, the notes at the bottom of each table also report the 
estimated long-run effect in a specification with eight lagged employment variables. These long- 
run effects, as one would expect, are always quite similar to the optimal AIC long-run effects.
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Figure 4.2
Estimated Cumulative Effects of a 1 Percent Shock
to Local Employment on Local Employment Rate,

Using Micro Data
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NOTES: Standard errors of estimated cumulative effects are in parentheses. Bold line in figure 
shows best point estimate of cumulative effect of growth shock. Two dotted lines show two stan 
dard errors to either side of best point estimate; this interval has 95 percent probability of in 
cluding true effect. Reported estimates are for specification that minimizes AIC. Long-run effect 
in 8-lag specification is .064 (.030).
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Figure 4.3
Estimated Cumulative Effects of a 1 Percent Shock 

to Local Employment on Labor Force Participation Rate
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Figure 4.4
Estimated Cumulative Effects of a 1 Percent Shock

to Local Employment on Usual Weekly Hours Worked
When Employed, as a Percentage of Average Hours Worked
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1 percent above wh at i t oth erwi se would be. Th e effects on metropoli tan 
area unemployment rates, labor force parti ci pati on, and employment 
rates are reported as th e ch ange i n "rate poi nts": th at i s, a ch ange i n 
unemployment of 45/100th s of 1 percent—from 8 percent to 7.55 per 
cent, for example—i s reported as .45 i n th e fi gure and table. Th e ef 
fects on week ly h ours are reported as a percentage of th e mean week ly 
h ours work ed by th e sample.
Th e most i mportant fi ndi ng revealed by th ese fi gures i s th at local 

growth  effects on unemployment and labor force parti ci pati on are ex 
tremely persi stent. A sh ock  th at permanently rai ses a metropoli tan area's 
employment by 1 percent i s esti mated to reduce th e area's long-run 
unemployment rate by 7/100th s of 1 percent (based on th e mi cro data 
results) or 6/100th s of 1 percent (based on th e aggregate data results). 
Long-run local labor force parti ci pati on rates are esti mated to i ncrease 
by 14/100th s of 1 percent. Wh i le th ese growth  effects may seem small, 
th ei r persi stence mak es th em i mportant. Th e i mprovement i n local 
unemployment and labor force parti ci pati on due to th e sh ock  conti nues 
for many years. Th e long-run effects all seem very stable i n th e peri od 
from si x to ei gh t years after th e sh ock . Th i s stabi li ty suggests th at th e 
effects wi ll not rapi dly depreci ate after ei gh t years.
Th e esti mated long-run effects can be restated to sh ow wh o gets th e 

new j obs from growth . Suppose some economi c development poli cy 
creates 100 net new j obs for a metropoli tan area. Based on th ese 
esti mates, i n th e long run, 6 or 7 of th e 100 j obs wi ll go to local resi dents 
wh o oth erwi se would be unemployed, and 16 wi ll go to local resi dents 
wh o oth erwi se would be out of th e labor force.15 Th e oth er 77 or 78 
j obs go to i n-mi grants. Th ese effects of new j obs on local resi dents are 
smaller th an clai med by poli ti ci ans. But th e effects on resi dents' employ 
ment prospects are much  larger th an would be expected by many 
economi sts. Wh eth er th ese effects are large compared to oth er alter 
nati ve poli ci es for i mprovi ng i ndi vi duals' employment prospects i s 
di scussed later i n th i s ch apter.
Th e ti me pattern of sh ort-term versus long-term effects of growth  

sh own i n th e fi gures and tables i s about wh at one mi gh t expect. Th e 
sh ort-run effects of growth  on unemployment and usual week ly h ours
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work ed are greater th an th e long-run effects. Presumably, th i s di fference 
reflects th e greater mi grati on response to growth  as ti me goes by.
For labor force parti ci pati on, th e lack  of any di fference between sh ort- 

run and long-run effects of growth  i s surpri si ng. Perh aps labor force 
parti ci pati on stays constant due to two offsetti ng effects. Lags i n th e 
labor force parti ci pati on response to reduced local unemployment may 
i ncrease th e labor force parti ci pati on effect over ti me. Some i ndi vi duals 
tak e a wh i le to deci de to look  for a j ob after th e labor mark et h as i m 
proved. Due to i n-mi grati on, h owever, th e unemployment rate, after 
i ni ti ally decli ni ng, begi ns to come back  up agai n. Th i s parti al deteri ora 
ti on of th e unemployment si tuati on may di scourage oth er i ndi vi duals 
from look i ng for work .
Appendi x 4.4 reports some addi ti onal empi ri cal results on growth  

effects on labor mark et acti vi ty. In parti cular, th e appendi x sh ows th at 
growth  due to greater demand for a metropoli tan area's exports h as very 
si mi lar effects to th ose of general area growth . Th ere are two possi ble 
explanati ons for th i s result. Fi rst, metropoli tan area growth  di fferences 
may mostly be due to demand sh ock s, wi th  supply-si de factors playi ng 
a mi nor role. Second, even i f supply-si de factors play some role i n ex 
plai ni ng metropoli tan area growth , labor supply sh ock s may be reflected 
i n wages rath er th an unemployment rates or labor force parti ci pati on 
rates. In th at case, labor supply sh ock s wi ll not i nduce any posi ti ve cor 
relati on between unemployment and local growth . Th i s possi ble posi ti ve 
correlati on was h ypoth esi zed above to bi as esti mates of th e effects of 
local growth  on unemployment.
Th e new results reported i n th i s ch apter are consi stent wi th  th e 

h ysteresi s model of equi li bri um unemployment di scussed i n ch apter 3. 
In th e sh ort run, a sh ock  i ncreasi ng local growth  allows some i ndi vi duals 
to obtai n j obs wh o oth erwi se would be unemployed or out of th e labor 
force. Th i s employment experi ence alters th e "h uman capi tal" of th ese 
i ndi vi duals: th ey obtai n better j ob sk i lls, or at least are percei ved by 
employers as h avi ng better sk i lls. As a result of i mproved h uman capi tal, 
th ey are more li k ely to be employed i n th e long run.
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Effects of Growth Shocks 
in Slow- and Fast-Growth Areas

People are much  more mobi le i n th e face of j ob opportuni ti es 
th an i n th e face of j ob losses. If a factory i n a small town closes 
and 100 j obs are lost, th e number of resi dents wh o move out may 
be extremely small. Th e j ob loss wi ll mani fest i tself th rough  some 
i ncrease i n unemployment and some decrease i n parti ci pati on 
rates. ... On th e oth er h and, sh ould a new factory open i n a com 
parable small town, a very consi derable number of people may 
come i n to tak e th e new j obs. Th e decrease i n unemployment and 
i ncrease i n parti ci pati on rates among th e ori gi nal populati on may 
th us be far smaller th an a nai ve esti mate would h ave i ndi cated. 
(Page 4 i n Economi c Development Programs for Ci ti es, Counti es, 
and Towns, Joh n M. Levy, 1981)

Many analysts beli eve th at ch anges i n growth  wi ll h ave much  more 
effect on th e employment cli mate i n a slow-growi ng local area th an i n 
a fast-growi ng area. Th e h ypoth esi s i s th at a decli ni ng area wi ll h ave 
li ttle i n-mi grati on, and th at resi dents wi ll remai n attach ed to th ei r h omes, 
nei gh borh oods, or communi ti es. Small negati ve or posi ti ve growth  
sh ock s wi ll h ave li ttle effect on out-mi grati on, and i n-mi grati on wi ll 
stay close to zero even i f th ere are small posi ti ve growth  sh ock s i n th e 
area. Hence, sh ock s to local employment can only affect unemploy 
ment rates and labor force parti ci pati on.
In contrast, a fast-growi ng local area wi ll h ave si gni fi cant i n-mi grati on. 

Also, many of th e resi dents wi ll be relati vely new and wi ll not h ave 
developed strong attach ments to th e area. Negati ve or posi ti ve growth  
sh ock s may dramati cally ch ange th e volume of i n-mi grati on, and many 
current resi dents wi ll be wi lli ng to move out i f th e area becomes sli gh t 
ly less attracti ve. Sh ock s to local employment wi ll be mostly absorbed 
by ch anges i n net mi grati on rates, wi th  li ttle ch ange i n unemployment 
or labor force parti ci pati on.
Th e research  conducted for th i s book  i nvesti gates th i s h ypoth esi s. Th e 

approach  was to allow th e effect of 1 percent extra employment growth  
to vary wi th  th e i ni ti al level of growth  i n th e metropoli tan area.16



98 Effects of Growth  on Unemployment

Table 4.3 reports th e results from th i s i nvesti gati on. Th ere i s no strong 
evi dence th at local growth  sh ock s h ave greater effects on th e employ 
ment cli mate i n slow-growi ng metropoli tan areas. Unemployment and 
h ours work ed respond more i n th e sh ort run to growth  sh ock s i n slow- 
growi ng metropoli tan areas, but th e labor force parti ci pati on rate 
responds less i n th e sh ort run. Combi ni ng th e results for th e unemploy 
ment and labor force parti ci pati on rates, th e overall probabi li ty of 
employment i s affected about th e same amount by growth  sh ock s, 
regardless of th e i ni ti al growth  rate of th e metropoli tan area. Th e i m 
pli cati on i s th at net mi grati on responds si mi larly to growth  sh ock s i n 
slow-growi ng and fast-growi ng local areas.
Our i ntui ti on about th e contri buti on of out-mi grati on and i n-mi grati on 

to mi grati on patterns i n local areas wi th  di fferent growth  rates appears 
to be i ncorrect. Th e empi ri cal evi dence from mi grati on studi es i s th at 
th ere i s a great deal of out-mi grati on and i n-mi grati on i n all types of 
local areas. Th e relati ve volumes obvi ously vary between slow- and 
fast-growth  areas, but gross flows i n both  di recti ons are always sur 
pri si ngly large. Hence, even slow-growth  areas h ave many potenti al 
i n-mi grants wh o can respond to employment growth  sh ock s. Th us, th e 
net mi grati on response to growth  sh ock s could plausi bly be qui te si mi lar, 
regardless of th e i ni ti al growth  rate of a local area.

Effects of Local Job Growth on Different Groups

Gi ven th e severi ty of th e employment problems faci ng urban 
di sadvantaged populati ons ... i t i s at least arguable th at many i f 
not most of th e j obs created by economi c development programs 
wi ll not materi ally ameli orate structural unemployment. (Frank li n 
James, Professor of Publi c Poli cy, Uni versi ty of Colorado, and 
former Di rector of th e Legi slati ve and Urban Poli cy Staff, U.S. 
Department of Housi ng and Urban Development, duri ng th e Carter 
Admi ni strati on, page 162 i n "Urban Economi c Development: A 
Zero-Sum Game?" i n Urban Economi c Development, Ri ch ard D. 
Bi ngh am and Joh n Blai r, eds., 1984)
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I now turn to th e cruci al i ssue of h ow local economi c growth  affects 
th e employment prospects of di fferent types of i ndi vi duals. I focus on 
h ow effects vary wi th  race, educati on, and age.
Th eoreti cally predi cti ng h ow demand sh ock  effects vary across groups 

i s di ffi cult, as several i nfluences work  i n di fferent di recti ons. Suppose 
we vi suali ze th e labor mark et as bei ng i mperfectly segmented by race, 
educati on, and age. Employers percei ve th ese di fferent types of labor 
as bei ng i mperfect substi tutes.
Several factors i n such  a th eoreti cal model wi ll determi ne h ow th e 

effects of growth  sh ock s di ffer across groups. Fi rst, th e relati ve 
geograph i cal mobi li ty of each  group wi ll matter. Oth er th i ngs equal, 
one would expect growth  sh ock s to h ave larger effects on th e employ 
ment prospects of less mobi le groups. Older work ers and less-educated 
work ers are less mobi le, so th ese groups sh ould be more affected by 
growth , all else equal.17
Second, greater average growth  may affect th e relati ve demand for 

di fferent types of labor. A 10 percent i ncrease i n local labor demand 
may not i ncrease th e demand for all types of labor by 10 percent. 
Frank li n James, i n th e above quotati on, i s i mpli ci tly sayi ng th at labor 
demand expansi on i n metropoli tan areas may not much  i ncrease th e de 
mand for less-educated work ers. In addi ti on, i f black s are concentrated 
i n th e i nner ci ti es wh i le th e bulk  of employment demand i ncreases oc 
cur i n th e suburbs, th en metropoli tan area j ob growth  wi ll tend to h elp 
wh i tes more th an black s.
Th i rd, groups may di ffer i n th ei r beh avi oral responses to ch anges 

i n th ei r employment prospects, above and beyond di fferences i n mobi li ty 
beh avi or. For example, older work ers may fi nd i t more soci ally accept 
able th an younger work ers to drop out of th e labor force i n response 
to poor economi c prospects.
Consi deri ng all th ese i nfluences, one could th eoreti cally j usti fy any 

observed pattern i n h ow th e effects of local growth  vary wi th  age, educa 
ti on, and race. Hence, h ow th e effects vary across groups can only be 
determi ned by empi ri cal research , to wh i ch  I now turn.
Table 4.4 presents esti mates of h ow th e long-run effects of demand 

sh ock s on labor mark et acti vi ty vary wi th  educati on, age, and race. Th e



Table 4.3 
Nonlinearities in the Effects of Employment Shocks
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Labor Force Parti ci pati on

At mean growth  rate

One standard devi ati on less 
th an mean

0 years

.224% 

.249%

1 year

-.001% 
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2 years 3 years

.173% 
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Absolute ̂ -stati sti c 
on di fference

.27

Employment Rate, Micro Data

At mean growth  rate .395% 

One devi ati on less th an mean .475% 

Absolute f-stati sti c on di fference 1.42

2.63

.228% 

.368% 

2.72

Unemployment Rate Reductions, Aggregate Data

At mean growth  rate .30% .16% 

One devi ati on less th an mean .38% .21% 

Absolute f-stati sti c on di fference 3.92 1.67

.102% 
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.17% 
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Table 4.4
Differences Across Households in the Long-Run Effects 

of Employment Shocks on Labor Market Activity

Labor force
parti ci pati on

Employment 
rate

Week ly h ours

Effect of 1% 
Employment 
Sh ock  for 

Mean Househ old

.164%
(.050)

.060% 
(.028)

.089% 
(.033)

Impact on Effect of 
Standardi zed Ch ange i n:

Educati on

.006%
(.002)

-.004% 
(.001)

-.002% 
(.002)

Age

.013%
(.002)

-.001% 
(.001)

.003% 
(.002)

Black

-.007%
(.007)

-.012% 
(.004)

-.004% 
(.007)

NOTES: Th e table reports th e effects of h ouseh old ch aracteri sti cs on th e long-run effect of growth  
for th e lag-length  ch osen as "opti mal" by th e AIC for th e i nteracti on speci fi cati on. Th i s lag- 
length  i s four years for th e employment rate, fi ve years for labor force parti ci pati on, and zero 
years for week ly h ours. Househ old ch aracteri sti c effects are reported for a one-uni t ch ange i n 
race (from 0=wh i te to 1 =black ), and for one standard devi ati on ch ange i n educati on (3.0 years) 
and experi ence (11.8 years). Th e i mpacts are calculated di rectly from th e coeffi ci ents on th e i n 
teracti on terms i n th e regressi on (after multi pli cati on by th e "standardi zed ch ange"). Th e labor 
force parti ci pati on and employment rate results report effect i n "rate uni ts"; th at i s, for mean 
h ouseh old, a 1 percent sh ock  i ncreases th e labor force parti ci pati on rate by . 164 percentage poi nts 
(from 88 percent to 88.164 percent, for example). Th e effect as a percent of th e mean labor force 
parti ci pati on rate would be h i gh er. Th e week ly h our results are expressed as a percent of average 
week ly h ours for th at type of h ouseh old. Th e standard errors are i n parenth eses. Th e AIC clearly 
prefers i nteracti on speci fi cati on for th e labor force parti ci pati on rate and th e employment rate, 
but prefers th e no i nteracti on speci fi cati on for h ours.
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table reports th e mean long-run effect across all i ndi vi duals for a 
speci fi cati on th at allows th e effect to vary across groups. As one would 
expect, th ese mean long-run effects are si mi lar, but not i denti cal, to 
th e long-run effects i n th e previ ously esti mated speci fi cati ons th at do 
not allow effects to vary across groups.18
Th e most i mportant lesson from table 4.4 i s th at growth  sh ock  ef 

fects are fai rly si mi lar across di fferent groups. Most of th e group di f 
ferenti als seem relati vely small compared to th e mean long-run effect 
for th e sample. Th us, i n th i s parti cular case i t does seem th at a "ri si ng 
ti de li fts all boats." Th e fears of some economi sts th at metropoli tan 
economi c growth  wi ll fai l to h elp less-educated work ers and black s are 
not supported by th ese esti mates.
Th e largest di fferences across groups occur for older work ers and 

black s.19 Labor force parti ci pati on rates for older work ers are si gni fi cant 
ly more sensi ti ve to metropoli tan area j ob growth . Th i s may reflect th e 
greater problems of older work ers i n gai ni ng reemployment after a 
layoff, or i t may reflect th e greater soci al acceptance of an older work er's 
deci si on to drop out of th e labor force.
Black  unemployment rates are less sensi ti ve to metropoli tan j ob growth  

th an wh i te unemployment rates, but black s are sti ll affected. A 1 per 
cent growth  sh ock  i ncreases th e black  labor force parti ci pati on rate by 
about 16/100th s of 1 percent, and reduces th e black  unemployment rate 
by about 5/100th s of 1 percent.20

Job Growth Versus Other Policies

. . . [Promi si ng strategi es exi st for addressi ng urban unemploy 
ment and poverty wi th out recourse to economi c development ef 
forts. For i nstance, as h as been suggested, th e federal government 
mi gh t ch oose to h elp work ers move from di stressed communi ti es 
wi th  weak  economi es to oth er places wh ere j obs are plenti ful, a 
so-called "people to j obs" strategy. ... A poli cy could i nclude 
benefi ts li k e j ob trai ni ng and wage subsi dy vouch ers for th e 
di sadvantaged.
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[AJdvocates and admi ni strators of economi c development pro 
grams h ave largely fai led to mak e a convi nci ng case th at economi c 
development programs are an effecti ve or necessary element of 
an urban poli cy. In parti cular, next to no evi dence i s avai lable to 
compare th e i mpacts on urban poverty or unemployment of 
economi c development i nvestments [wi th  mobi li ty programs or pro 
grams fosteri ng th e producti vi ty of i ndi vi duals seek i ng work ]. 
(Frank li n James, p. 179 i n "Federal Economi c Development Pro 
grams and Nati onal Urban Poli cy," i n Economi c Development 
Quarterly, May 1988)

One practi cal questi on i s wh eth er encouragi ng state and local economi c 
development i s th e most cost-effecti ve poli cy for reduci ng unemploy 
ment. Th e mi cro data model used i n th i s book  esti mates th e effects of 
educati on as well as local growth  on unemployment and labor force 
parti ci pati on, wh i ch  allows some compari son of th ese two types of 
poli ci es. Exami ni ng th e effecti veness of mobi li ty subsi di es would re 
qui re a di fferent k i nd of study.
Table 4.5 compares long-run growth  and educati on effects on labor 

force parti ci pati on and unemployment. Th e table i ncludes compari sons 
of th e effects of growth  and educati on for di fferent groups i n th e 
populati on.
Table 4.5 seems to i mply th at th e i mprovement of employment pros 

pects i s better ach i eved by i ncreasi ng everyone's educati onal level th an 
by i ncreasi ng local j ob growth . Th i s conclusi on overlook s two cruci al 
poi nts: i t i s h arder to ch ange overall educati onal levels th an overall local 
j ob growth ; local growth  and educati on h ave di fferenti al effects on di f 
ferent generati ons.
On th e fi rst poi nt, th e table compares i ncreasi ng educati onal ach i eve 

ment by one year wi th  i ncreasi ng local j ob growth  by 1 percent. It i s 
probably h arder to rai se average local educati onal levels by one year 
th an to i ncrease local employment by 1 percent.
One way of determi ni ng th e relati ve ease of poli cy-i nduced ch anges 

i n local educati on and employment growth  i s to consi der th e maxi mum 
feasi ble effect of state and local poli cy. For example, even i f state and 
local governments someh ow got every current student i n a metropoli tan
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Table 4.5
Comparison of Long-Run Growth and Education Effects 

on Labor Force Participation and Employment Rates

Labor Force Employment 
Participation Rate Rate

Mean value of rates 87.5 94.6

Long-run effect of .137 (.042) .066 (.028) 
1 percent growth

Effect of 1 year of .391 (.063) .857 (.032) 
educati on, wh i te wi th  
mean educati on and age

Ch ange i n effect of 
educati on, for standardi zed 
ch ange i n:

Educati on -.358 (.074) -.160 (.043)

Age -.766 (.070) -.277 (.040)

Black  .486 (.255) .699 (.152)

NOTES: Standard errors are i n parenth eses. Results come from speci fi cati ons wi th  uni form ef 
fect of growth . Mean educati on i s 13.0 years; mean age i s 22.3 years of experi ence (i mpli ed 
age i s 22.3 + 13.0 + 6 = 41.3). Standardi zed ch ange i s 3 years for educati on and 11.8 years 
for age (= 1 standard devi ati on) and a ch ange from Black  = 0 to Black  = 1. Standardi zed ch anges 
are meant to be added to mean wh i te effect to get i mpli ed effect. Th at i s, someone wi th  16 years 
of educati on wi ll fi nd th at th e margi nal effect on th e employment rate per year of educati on i s 
.857 + (-.160) = .697.
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area to complete h i gh  sch ool and college, i t would tak e about 40 years 
(one generati on) for average educati on to i ncrease from current levels 
around 12 years to th ei r fi nal equi li bri um level of 16 years, a rate of 
i ncrease of 1 year per decade. A poli cy effect of th i s magni tude seems 
i mplausi ble. But perh aps better h i gh  sch ools, an i ncrease i n th e sch ool- 
leavi ng age, and more college fi nanci al ai d could i ncrease average educa 
ti onal levels at about h alf th i s rate, or about a one-h alf year i ncrease 
i n average educati onal levels per decade.
Consi der for compari son th e potenti al poli cy effects on local employ 

ment. State and local economi c development poli cy, wh eth er tradi ti onal 
or new wave, mi gh t h ave effects equi valent to removi ng h alf of all state 
and local busi ness taxes, wi th out reduci ng publi c servi ces to busi nesses. 
Such  a poli cy seems as feasi ble as i ncreasi ng average educati onal levels 
by one-h alf year per decade th rough  state and local poli cy. Accordi ng 
to th e empi ri cal esti mates of ch apter 2, a 50 percent reducti on i n state 
and local busi ness taxes (h oldi ng publi c servi ces constant) would i n 
crease local employment by at least 10 percent i n th e long run. If h alf 
th i s long-run effect i s ach i eved wi th i n a decade, th e poli cy would i n 
crease local employment by 5 percent. Th us, from th i s th ough t experi  
ment, a one-h alf year i ncrease i n average local educati onal levels i s about 
as h ard to ach i eve th rough  poli cy as a 5 percent i ncrease i n local 
employment.
Th ese li nes of reasoni ng suggest th at, to mak e th e two alternati ve 

poli ci es i n table 4.5 comparable i n di ffi culty, ei th er th e growth  effects 
sh ould be multi pli ed by 10, or th e educati on effects sh ould be di vi ded 
by 10. Ei th er adj ustment would suggest th at local j ob growth  and educa 
ti on h ave effects on employment prospects th at are of si mi lar magni tude.
Turni ng to th e second poi nt, th e educati on strategy and th e j ob-growth  

strategy h ave di fferent effects on th e generati ons. An educati on and trai n 
i ng strategy i nevi tably wi ll fi nd i t easi er to ai d younger i ndi vi duals. In 
contrast, i ncreasi ng local j ob growth  i mproves th e employment pros 
pects of all age groups. From th e vi ewpoi nt of older resi dents, th e j ob- 
growth  strategy h as a larger payoff th an th e educati on strategy. Th us, 
educati onal poli cy and state and local economi c development poli cy 
sh ould properly be seen as complements rath er th an as mutually ex 
clusi ve alternati ves.
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Th i s same poi nt probably h olds i n compari ng state and local economi c 
development and labor mobi li ty poli ci es as strategi es for reduci ng 
unemployment. Th e promoti on of labor mobi li ty i s most li k ely to be 
successful wi th  younger work ers. Agai n, state and local economi c 
development poli ci es can potenti ally play a uni que role i n h elpi ng older 
work ers, wh o generally wi ll not want to move or be retrai ned.

Some Speculative Extensions to the Research Findings

Th e empi ri cal analysi s of th i s ch apter only exami nes th e effects of 
aggregate metropoli tan employment growth  on i ndi vi duals' unemploy 
ment, labor force parti ci pati on, and work  h ours. Th i s sh ould not be 
i nterpreted as i mplyi ng th at only total metropoli tan employment growth  
matters. If i ncreases i n total labor demand h ave long-run effects on i n 
di vi duals' abi li ty to get a j ob, as th e evi dence i n th i s ch apter suggests, 
th en i t seems reasonable to assume th at th e composi ti on of labor 
demand—i ts di stri buti on across i ndustri es, occupati ons, or 
nei gh borh oods wi th i n th e metropoli tan area—would also h ave some long- 
run effects on i ndi vi duals' employment success.
For example, i t would be reasonable to assume th at i ndi vi duals wi th  

low levels of educati on would be most h elped by metropoli tan employ 
ment growth  th at sh i fted th e composi ti on of employment towards i n 
dustri es wi th  relati vely modest sk i ll requi rements. Resi dents of i nner- 
ci ty gh ettos would be most h elped by metropoli tan employment growth  
th at was concentrated i n th e ci ty rath er th an th e suburbs.
Th ese assumpti ons must remai n speculati ve. Th i s book  does not di rect 

ly exami ne th e h ypoth eses because of th e lack  of detai led data on em 
ployment growth  by i ndustry and nei gh borh ood wi th i n metropoli tan 
areas. Overcomi ng th ese data problems poses a di ffi cult ch allenge for 
research ers.
Even i n th e absence of data on th e i ndustri al and nei gh borh ood com 

posi ti on of MS A employment growth , esti mates of th e effects of ag 
gregate MSA employment growth  are sti ll i mportant to poli cy. Esti mated 
effects tell us th e effects of j ob growth  wi th  a "typi cal" i ndustri al and
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geograph i c composi ti on. In addi ti on, th e fi ndi ng h ere th at labor demand 
sh ock s h ave long-lasti ng effects seems li k ely to be generali zable to 
i ndustry- or nei gh borh ood-speci fi c labor demand sh ock s.21

Conclusion

Th i s ch apter h as found effects of metropoli tan area j ob growth  on 
labor force parti ci pati on and unemployment rates th at are extremely 
persi stent. Th ese results are consi stent wi th  h ysteresi s th eori es of 
unemployment, wh i ch  h old th at sh ort-run reducti ons i n unemployment 
may lead to some long-run reducti ons i n th e equi li bri um unemployment 
rate. Th e esti mated long-run effects of local j ob growth  on employ 
ment prospects are comparable to th ose of alternati ve poli ci es, and th ey 
loom large for older work ers.

NOTES

1. Speci fi cally, Marston found a year-to-year correlati on i n metropoli tan unemployment rates of 
only .02.
2. Gramli ch  fi nds year-to-year correlati ons i n area unemployment rates th at average .468 for all 
metropoli tan areas i n h i s sample, compared to Marston's fi ndi ng of a .02 correlati on.
3. Fi fteen percent i s a wei gh ted average of th e studi es revi ewed by Summers et al., usi ng th e 
number of branch  plant work ers i ncluded i n each  study as wei gh ts.
4. Th i s table excludes th e recent study by Browne (1990) of labor force parti ci pati on rates i n 
U.S. regi ons. Her study i ncludes both  employment growth  and th e unemployment rate as ex 
planatory vari ables. From th e perspecti ve of th e present study, th e unemployment rate i s an en 
dogenous vari able.
5. One study th at does seem i nconsi stent wi th  oth er studi es i s th e research  by Flei sh er and Rh odes 
(1976). Th i s study fi nds th at areas wi th  h i gh er local employment growth  from 1968 to 1970 h ad 
lower labor force parti ci pati on rates for males i n 1970. But th i s study di ffers from all th e oth er 
studi es i n focusi ng on th e absolute level of th e area's employment cli mate—i n th i s case, th e level 
of th e labor force parti ci pati on rate—rath er th an on ch anges i n th e area's employment cli mate 
for i ndi vi duals. But th e level of th e labor force parti ci pati on rate, or th e level of th e local unemploy 
ment rate, i s affected by so many unobserved attri butes of local areas th at i t i s very ri sk y to rely 
on esti mates of h ow growth  i s correlated wi th  th e level of an area's economi c cli mate. It i s possi  
ble th at some of th e unobserved demograph i c and i ndustri al ch aracteri sti cs of an area th at affect 
th e level of th e area's labor force parti ci pati on rate also affect local growth . Th e resulti ng cor 
relati ons between local growth  and th e labor force parti ci pati on rate level could be spuri ous rath er 
th an reflect causati on. Exami ni ng ch anges i n an area's labor force parti ci pati on or unemploy 
ment eli mi nates th e i nfluence of unobserved area ch aracteri sti cs th at h ave a fi xed effect on th ese 
aspects of an area's economi c cli mate for work ers. Hence, esti mated effects of local growth  on 
ch anges i n unemployment or labor force parti ci pati on are more li k ely to reflect true patterns of 
causati on.
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6. Th i s proposi ti on can be demonstrated formally, alth ough  i t seems fai rly i ntui ti ve. Consi der 
th e type of aggregate esti mati ng equati on used i n th i s book  (see appendi x 4.2):
(D Ymt ~ Ymt-\ = BQ + B,+ C(L)(Emt - EmM) + Umt,

wh ere Ym{ i s some measure of local economi c condi ti ons (th e unemployment rate, etc.) i n MSA 
m at ti me t, Emt i s th e natural logari th m of MSA employment, B( represents a ti me-peri od dum 
my, C(L) i ndi cates an unrestri cted polynomi al i n th e lag operator, and Umt i s th e di sturbance 
term. As di scussed i n appendi x 4.2, th e cumulati ve effect of a growth  sh ock  after s years i s th e 
sum of th e "C" coeffi ci ents up to th e 5th  lag. Once th e effect h as reach ed i ts long-run level, 
coeffi ci ents on addi ti onal lag terms sh ould be zero.
Consi der now a di fferent speci fi cati on of th e relati onsh i p:
(2) Ym, - Ymt-\ = B0 + C(Emt ~ Em,t-r> + Umr 

Emt - Em t_r i s th e percentage growth  i n employment si nce r years ago, wh ere r i s assumed
to be long enough  for long-run effects to be reali zed. Em( - Em t_r i s th e sum of th e vari ous 
Em[ - Emt_\ and lagged Em( - Emt_i  vari ables i ncluded i n equati on (1). Based on Li ch tenberg's 
(1990) th eoreti cal analysi s of th e effects i n a regressi on of substi tuti ng a sum of i ndependent vari ables 
for th ese i ndependent vari ables, th e coeffi ci ent C wi ll be an average of all th e coeffi ci ents em 
bodi ed i n C(L). (Li ch tenberg sh ows th i s wi ll h old i f th e summed i ndependent vari ables h ave th e 
same vari ance; th i s seems li k ely h ere for th e annual employment growth  terms.) Hence equati on 
(2) wi ll esti mate th e long-run effect di vi ded by r. 
But th e type of equati on actually esti mated by most research ers i s of th e form:
(3) Ymt ~ Ym,t-r = B0 + <&„, ~ Em,t-r) + m̂f

Ymt ~ Ym t-r can ̂ e wr'tten as tne sum of annual ch anges i n Y. Because th e expectati on of a 
sum condi ti onal on some X vari ables i s th e sum of th e expectati on of each  component condi ti onal 
on th ose X vari ables, we k now th at regressi on (3), wh i ch  esti mates th e condi ti onal expectati on 
of th e sum, wi ll yi eld an esti mated C wh i ch  i s th e sum of th e coeffi ci ents th at would result from 
r separate regressi ons of annual ch anges i n Yon Emt - Em t_r Each  of th ese separate regressi ons 
i s of th e followi ng form:

<4> Yms ~ Yms-l =B0 + Cs(Emt ~ Em,t-r̂ 
wh ere s ranges from t-r+1 to t. Each  Cs i n th ese r separate regressi ons also equals th e average
of th e coeffi ci ents, D, from th e followi ng regressi on:
(5) Yms - Yms-l = B0 + D̂ Emt ~ Em,t-r̂ 

But i n th i s case, unli k e equati on (1), th e sum of th e D coeffi ci ents wi ll not represent th e long-run
effect i f s i s some years earli er th an t. If s i s enough  years earli er th an t, many of th e D coeffi  
ci ents wi ll be on employment growth  i n years after s, and sh ould h ave coeffi ci ents of zero. Fur 
th ermore, for many of th e earli er years some lagged employment growth  terms wi th  si gni fi cant 
coeffi ci ents wi ll be omi tted from th e regressi on. If we let Ĝ equal th e true cumulati ve effect 
of a growth  sh ock  after A: years, th e esti mated Cs i n equati on (4) wi ll equal ((Gr_[+s)/r), assum 
i ng th ere i s no omi tted vari able bi as from th e omi tted lagged growth  terms. Hence, th e esti mated 
C i n equati on (3) sums r di fferent C. coeffi ci ents, some of wh i ch  are (1/r) ti mes th e long-run
effect, and some of wh i ch  are (1/r) ti mes th e sh ort-run effect, or

t t t
(6) C = £ Q = £ (Gr , ,-)/r = (1/r) E Gr , , . . s=,t-r+l s=t-r+l r~t+s s=t-r+l r~t+s

Th us, under th ese assumpti ons, th e esti mated C, from a regressi on of a ch ange i n Kover r years 
on th e employment ch ange over r years, i s th e average over r years of th e cumulati ve effect after 
each  of th e r years.
Th i s di scussi on assumes th at th e omi ssi on of some lagged growth  terms wi ll not ch ange th e 

coeffi ci ent on th e remai ni ng growth  terms. But th e reverse i s qui te possi ble. Th e coeffi ci ents on 
a typi cal i ncluded growth  term wi ll i ncrease by DnA-n, wh ere Dn i s th e true effect of th e omi tted 
growth  term on th e ch ange i n Y, and AJQ i s th e coeffi ci ent from an i magi nary auxi li ary regressi on 
of th e omi tted growth  term on th e i ncluded growth  terms. We would expect th e sum over
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all of th e AJQ to generally be less th an one, as we would expect a 1 percent i ncrease i n observed 
growth  to be associ ated wi th  less th an a 1 percent i ncrease i n growth  for oth er years, due to regressi on 
to th e mean. Hence, th e esti mated Cs i n equati on (4) sh ould be somewh at greater th an (Gr_t+s)/r, 
wh ere Ĝ i s th e cumulati ve effect after k  years. However, th e esti mated Cg wi ll not i n general 
be as great as 1/r ti mes th e true long-run cumulati ve effect. As a result, th e esti mated C wi ll 
sti ll be a wei gh ted average of sh ort-run and long-run effects, wi th  a somewh at greater wei gh t 
on th e long-run effects.
7. Two excepti ons are th e studi es by Bradbury, Downs, and Small (1982), and Houseman and 
Abrah am (1990), wh i ch  use meth ods si mi lar to my own to di sti ngui sh  demand sh ock  growth  from 
growth  i n general.
8. Appendi x 4.1 develops a si mple th eoreti cal model th at sh ows di fferent effects of demand and 
supply sh ock s on th e labor mark et equi li bri um.
9. Houseman and Abrah am (1990) exami ne h ow th e effects of growth  vary between men and 
women. In th e Uni ted States, th e effect of growth  on female labor force parti ci pati on i s somewh at 
h i gh er, and on populati on somewh at lower, th an i s true for men. Effects on unemployment seem 
si mi lar. Houseman and Abrah am also look  separately at effects on pri me-age work ers versus th e 
general populati on. Mi grati on effects seem somewh at greater for pri me-age work ers. I sh ould 
note th at Houseman and Abrah am are exami ni ng effects of growth  of employment for th at par 
ti cular type of work er (i .e., growth  of employment of pri me-age males i n regressi ons exami ni ng 
unemployment, labor force parti ci pati on, and populati on of th at group) rath er th an effects of overall 
employment growth .
Moore and Laramore (1990) exami ne h ow th e effects of growth  vary across four groups: black  

men, black  women, nonblack  men, and nonblack  women. Local employment growth  affects th e 
labor force parti ci pati on of nonblack  men by about h alf as much  as th e labor force parti ci pati on 
of th e oth er th ree groups. Effects of growth  on unemployment are greater for black  men and women 
th an for nonblack s.
10. MSAs were th e focus of all analysi s i n th i s book  as th e closest stati sti cal equi valent of a th eoreti cal 
local labor and h ousi ng mark et. Local growth  effects obvi ously could be di fferent for rural labor 
and h ousi ng mark ets, or for nei gh borh ood submark ets wi th i n an MS A.
11. A standard result i n econometri cs i s th at a regressi on i ncludi ng dummy vari ables for group 
membersh i p i s equi valent to a regressi on wi th  all vari ables di fferenced from group means. Hence, 
i ncludi ng ti me peri od dummi es i s equi valent to di fferenci ng all vari ables from th e nati onal average 
for th at ti me peri od.
12. Restri cti ng th e mi cro data analysi s to adult males i s obvi ously a li mi tati on of th e empi ri cal 
work . Ideally, one would also want to esti mate effects on females, youth s, and i ndi vi duals over 
65. Th e restri cti on to adult males was adopted to save ti me. Wi th  li mi ted resources, I deci ded 
to i nvesti gate effects of growth  on adult males i n depth  rath er th an exami ne all groups more cur 
sori ly. Exami ni ng only adult males does h ave th e advantage th at th ere i s probably less need, gi ven 
current soci al norms, to be concerned about h ow th e labor mark et experi ences of oth er members 
of th e fami ly affect adult males. For stay-at-h ome youth  or marri ed females, a negati ve growth  
sh ock  th at h urts adult males' economi c outcomes could well lead to i ncreased labor force par 
ti ci pati on and earni ngs. For adult males, ch anges i n i ndi vi dual earni ngs and labor force parti ci pa 
ti on are probably more unambi guously li nk ed to overall fami ly well-bei ng, at least on average. 
13. Th e mi cro data esti mati on procedure allows for a "fi xed effect" on labor mark et acti vi ti es 
for each  MS A, reflecti ng possi ble unobserved attri butes of th e MS A th at mi gh t affect employment- 
related acti vi ti es of i ndi vi duals. Th i s fi xed MSA effect i mpli es th at even th ough  th e esti mati on 
expresses th e level of i ndi vi duals' employment-related acti vi ti es as a functi on of levels of MSA 
employment, th e esti mati on i s really attempti ng to explai n h ow th e vari ati on i n employment-related
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acti vi ti es from th ei r MSA average i s related to vari ati on i n MSA employment from i ts average. 
See appendi x 4.2 for more di scussi on of th e speci fi cati on.
14. Note th at all th e esti mates i n th e fi gures and i n th e appendi x tables report th e usual OLS stan 
dard errors. As noted i n appendi x 4.2, th e group structure of th e mi cro data potenti ally i mpli es 
th at th e true standard errors may be somewh at h i gh er. However, as sh own i n appendi x 4.2, table 
4A2.2, th i s bi as i s small. For th e mi cro employment rate dependent vari able, th e true standard 
errors may be around 6.8 percent h i gh er th an th ose reported. If all standard errors i n employ 
ment rate regressi ons were adj usted upwards by th i s amount, no ch anges i n i nferences would 
need to be made. For th e labor force parti ci pati on and week ly h ours dependent vari ables, th ere 
does not appear, as sh own i n table 4A2.2, to be any si gni fi cant group structure i n th e data.
15. Th e percentage ch ange i n MSA employment i s approxi mately th e sum of th e percentage ch ange 
i n th e employment to labor force rati o, plus th e percentage ch ange i n th e labor force to popula 
ti on rati o, plus th e percentage ch ange i n populati on. At th e mean labor force parti ci pati on prob 
abi li ty of .875, th e OLS esti mated ch ange i n th e labor force parti ci pati on rate of. 137 i s a percent 
age ch ange of. 157 percent; at th e mean employment probabi li ty of .946, th e OLS esti mated ch ange 
i n th e rate of .066 i s a percentage ch ange of .070 percent.
Th ese calculati ons assume th at esti mated effects for th e adult male populati on can be generali z 

ed to th e overall populati on. In th e case of unemployment, th e effects on overall unemployment 
are qui te si mi lar to th e effects on adult male unemployment. Research  by Houseman and Abrah am 
(1990) and Moore and Laramore (1990) suggests th at female labor force parti ci pati on i s more 
sensi ti ve to regi onal growth  sh ock s th an male labor force parti ci pati on.
16. Th i s was done by i ncludi ng squared terms i n growth  i n th e esti mati ng equati ons.
17. Black s are more mobi le th an wh i tes on average, but th ei r mobi li ty opti ons are restri cted by 
h ousi ng mark et di scri mi nati on. Hence, i t i s unclear h ow th e relati ve mobi li ty of black s and wh i tes 
would alter th e relati ve effects of labor demand sh ock s on th e employment prospects of th ese 
two groups.
18. Th e di fferences across groups are reported by consi deri ng a "standardi zed" ch ange i n each  
i ndi vi dual ch aracteri sti c: a one standard devi ati on ch ange (based on th e standard devi ati on i n th i s 
sample of i ndi vi duals) i n educati on (3 years) and age (11.8 years), and a ch ange from a wh i te 
i ndi vi dual to a black  i ndi vi dual. Th i s procedure allows one to get some sense of h ow i mportant 
th ese di fferences across groups are, i n terms of h ow much  th e normal vari ati ons i n th e sample 
across groups affect th e long-run i mpact of growth . Th e esti mated effects of th ese ch anges i n 
ch aracteri sti cs are to be i nterpreted as addi ng to or subtracti ng from th e effect for th e mean i n 
di vi dual. Th us, th e .006 coeffi ci ent for educati on i n th e labor force parti ci pati on row means th at 
i ndi vi duals wi th  th ree more years of educati on th an th e average would be expected to h ave th ei r 
labor force parti ci pati on i ncreased by .170 rate poi nts i n response to a once-and-for-all 1 percent 
employment sh ock  i n th ei r metropoli tan area, .006 poi nts h i gh er th an th e mean effect of 164 
rate poi nts.
19. Stati sti cally si gni fi cant di fferenti als also occur wi th  th e i ndi vi dual's educati on, as sh own i n 
th e table. However, wh i le th ese di fferenti als wi th  educati on are stati sti cally si gni fi cant, th ey are 
substanti vely mi nuscule by any standard.
20. Th ese fi gures di ffer from j ust addi ng th e black  di fferenti al effect to th e effect for th e mean 
i ndi vi dual. Th e mean i ndi vi dual i n th i s sample i s about 90 percent wh i te and 10 percent black . 
Hence, th e text calculates th e black  mean effect by addi ng 90 percent of th e black  di fferenti al 
to th e effect for th e mean i ndi vi dual.
21. Moore and Laramore (1990) do look  at effects of ch anges i n local i ndustry mi x as well as 
at effects of ch anges i n overall local employment. Th ey are able to get data to do th i s because 
th ey focus only on census years, and use relati vely aggregated i ndustry categori es. Th ey fi nd
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th e expected effects of ch anges i n th e sh are of manufacturi ng i n th e economy (i .e., reduced manufac 
turi ng sh are rai ses unemployment and lowers labor force parti ci pati on). For labor force parti ci pati on, 
overall employment growth  i s much  more i mportant th an ch anges i n i ndustri al sector sh ares. For 
unemployment rates, ch anges i n th e manufacturi ng sh are are of greater i mportance th an overall 
ch anges i n local employment.



— 5 —
Effects of Local Job Growth 

on Housing Prices 
and Other Prices

Everybody i s talk i n' th ese days about Tammany men growi n' 
ri ch  on graft, but nobody th i nk s of drawi n' th e di sti ncti on between 
h onest graft and di sh onest graft.
Th ere's an h onest graft, and I'm an example of h ow i t work s. 

I mi gh t sum up th e wh ole th i ng by sayi n': "I seen my opportuni ti es 
and I took  'em."
Just let me explai n by examples. My party's i n power i n th e ci  

ty, and i t's goi n' to undertak e a lot of publi c i mprovements. Well, 
I'm ti pped off, say, th at th ey're goi ng to lay out a new park  at 
a certai n place.
I see my opportuni ty and I tak e i t. I go to th at place and I buy 

up all th e land I can i n th e nei gh borh ood. Th en th e board of th i s 
or th at mak es i ts plan publi c, and th ere i s a rush  to get my land, 
wh i ch  nobody cared parti cular for before.
Ai n't i t perfectly h onest to ch arge a good pri ce and mak e a prof 

i t on my i nvestment and foresi gh t? Of course, i t i s. Well, th at's 
h onest graft. (George Wash i ngton Plunk i tt, Tammany Hall ward 
boss speak i ng i n 1905, as quoted i n Plunk i tt of Tammany Hall, 
Wi lli am Ri ordan, 1963)

Th i s ch apter focuses on h ow th e growth  of a small local area, such  
as a metropoli tan area, affects pri ces, parti cularly h ousi ng pri ces. Th e 
k ey i ssue i s th e benefi t to property owners of state and local economi c 
development poli ci es. Are th ese poli ci es a modern versi on of "h onest 
graft," a way for persons of i nfluence to use government to i ncrease 
th ei r property values?

113



114 Effects on Housi ng and Oth er Pri ces

How Local Growth Affects Prices

Ch apter 3 i ncluded an overvi ew of h ow local j ob growth  affects pri ces. 
Employment growth  i n a local economi c regi on was argued to lead to 
i n-mi grati on, wh i ch  rai ses land values, i n turn rai si ng th e costs and pri ces 
of goods th at use land as an i nput.
But economi c th eory provi des furth er i nsi gh ts i nto th e determi nants 

of th e pri ce effects of local growth . Th e effect of local j ob growth  on 
land pri ces i ncreases wi th  a greater i n-mi grati on response to employ 
ment growth . In addi ti on, th e land pri ce response wi ll be greater i f th e 
supply of developed land i n an area does not i ncrease much  due to a 
gi ven i ncrease i n pri ces. Fi nally, th e land pri ce response wi ll be greater 
i f local populati on densi ty does not i ncrease much  due to an i ncrease 
i n land pri ces. Th e land pri ce effect on densi ty depends on h ouseh olds' 
demand for land, and on wh eth er zoni ng rules and h i stori cal develop 
ment patterns i n th e area allow redevelopment at h i gh er densi ti es.1
Th e pri ces of oth er goods and servi ces wi ll be di rectly affected by 

i ncreases i n th e pri ce of land. In addi ti on, mutual i nteracti ons between 
overall local pri ces, local wages, and th e pri ces of oth er goods wi ll great 
ly augment th e di rect land pri ce effect. Because land pri ces i ncrease, 
th e overall level of local pri ces wi ll i ncrease. Th i s wi ll tend to i ncrease 
local wages, i ncreasi ng th e costs and pri ces of locally produced goods. 
Th e i ncrease i n th e costs and pri ces of th ese local goods wi ll i ncrease 
th e costs and pri ces of oth er local goods th at use th ese goods as i n 
termedi ate i nputs. All of th ese augmenti ng effects wi ll furth er i ncrease 
overall local pri ces, h ence local wages, and h ence th e pri ces of speci fi c 
goods. Th e fi nal equi li bri um effects on local pri ces wi ll reflect all th ese 
i nteracti ons. Th e pri ce effect of local growth  on local goods and ser 
vi ces wi ll i ncrease wi th  a greater sh are of local i nputs i n producti on.

Review of Previous Empirical Research

Previ ous research  on local growth  and land or h ousi ng pri ces2 i s of 
two types: case studi es of a speci fi c growth  sh ock , and studi es usi ng 
econometri c meth ods.
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Two recent case studi es h ave exami ned speci fi c growth  sh ock s and 
local pri ces. Eri ck son and Syms (1986) studi ed a parti cular enterpri se 
zone i n England. Th ey exami ned i ndustri al rents i nsi de and outsi de of 
th i s zone, both  before and after zone desi gnati on, and concluded th at 
zone i ndustri al rents rose enough  to capture 60 percent of th e fi nanci al 
i ncenti ves offered to i ndustri al fi rms locati ng th ere.
Th e second recent case study was Gardner and oth ers' (1987) ex 

ami nati on of th e effects of Ch rysler/Mi tsubi sh i 's deci si on to locate th ei r 
Di amond Star j oi nt venture automobi le plant i n Bloomi ngton, Illi noi s. 
Th i s locati on deci si on was announced i n October 1985. Th e plant was 
to employ 2,900 work ers and was expected to bri ng an addi ti onal 2,900 
suppli er i ndustry and retai l j obs i nto Bloomi ngton. Th e 5,800 j obs due 
to th e plant are about 14 percent of th e Bloomi ngton metropoli tan area's 
pre-Di amond Star employment level of 42,000.
Gardner and h er colleagues used a "h edoni c" h ousi ng pri ce model 

to exami ne trends i n h ousi ng pri ces i n Bloomi ngton before and after 
th e Di amond Star announcement. Hedoni c h ousi ng pri ce models con 
trol for h ousi ng quali ty i n measuri ng h ousi ng pri ce trends. Th e study 
also used a h edoni c model to ascertai n h ousi ng pri ce trends i n 
Ch ampai gn-Urbana, a nearby metropoli tan area of si mi lar si ze to Bloom 
i ngton. Based on th ese models, th e auth ors found th at h ousi ng pri ces 
i n Bloomi ngton i ncreased about 10 to 15 percent after th e Di amond Star 
announcement. Housi ng pri ces i n Bloomi ngton i ncreased about 5 to 10 
percent more th an h ousi ng pri ces i n Ch ampai gn-Urbana over th i s ti me 
peri od.
Th e second type of empi ri cal research  on h ousi ng pri ces and local 

growth  uses econometri c meth ods to determi ne wh eth er metropoli tan 
areas th at grow faster h ave h i gh er rates of h ousi ng or land pri ce i nfla 
ti on. Table 5.1 revi ews th ese econometri c studi es. Th e studi es h ave 
reach ed a general consensus th at local growth  posi ti vely affects land 
and h ousi ng pri ces, alth ough  th e exact magni tude of th e effects vari es 
across th e studi es.3
Th ese econometri c studi es suffer from two stati sti cal problems. Si mi lar 

problems were analyzed i n th e ch apter 4 revi ew of studi es on local 
growth  and unemployment, so th e di scussi on h ere can be bri ef. Fi rst, th e



Table 5.1 
Econometric Studies of Growth Effects on Housing and Land Prices

Geograph i c Aggregate 
Uni ts Used i n Vari able Used to or 

Study Growth  Analysi s Measure Growth  Mi cro Data Dependent Vari able

Treyz, Ri ck man 
& Sh ao (1990)

Manni ng 
(1988)

Th i bodeau 
(1988)

Pollak owsk i  
(1988)

Case 
(1986)

Hami lton 
& Sch wab 
(1985)

Roback  
(1982)

Wi tte 
(1975)

States

MSAs

MSAs

MSAs

MSAs

MSAs

MSAs

MSAs

Populati on

Populati on

No. of owner h ouseh olds, 
no. of renter h ouseh olds

Employment, 
populati on

Employment

Populati on

Populati on

Populati on

Agg.

Agg.

Agg.

Agg.

Agg.

Agg.

Agg.

Agg.

Housi ng pri ce; exact 
defi ni ti on unclear

Si te pri ces per square 
foot for FHA h ome

Real rental and owner 
pri ces from h edoni c

Real owner h ousi ng 
pri ces from h edoni c 
pri ce functi ons

Average selli ng pri ce 
of exi sti ng si ngle- 
fami ly h ome

Pri ce of quali ty 
constant FHA h ome

Si te pri ces per sq. 
ft. for FHA h ome

Si te pri ces per sq. 
ft. for FHA h ome

Esti mated Percentage 
Effect of 1 Percent 

Growth  on Dependent 
Vari able (Elasti ci ty)

.4

Stati sti cally si gni fi cant, 
elasti ci ty unclear

-.35 to +.35, 
stati sti cally si gni fi cant

.8 for pop., 6 for 
employment

.8

.3 to .4

1.0

Stati sti cally si gni fi cant, 
elasti ci ty unclear

NOTES: All studi es ei th er look  at growth  or i mpli ci tly exami ne growth  by i ncludi ng MSA dummi es. Wi tte (1975) and Manni ng (1988) studi es report 
"beta coeffi ci ents" (= raw coeffi ci ent ti mes standard devi ati on of i ndependent vari able di vi ded by standard devi ati on of dependent vari able) wi th out 
reporti ng standard devi ati on uni ts, so elasti ci ti es cannot be calculated. Plausi ble values of standard devi ati ons suggest th ei r elasti ci ti es would be of si mi lar 
order of magni tude to oth er studi es.

a
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studi es i n table 5.1 are unable to di sti ngui sh  between sh ort-run and long- 
run effects of local growth . Th e studi es only i nclude one measure of 
growth . Typi cally, th i s growth  vari able i s th e percentage ch ange i n 
employment or populati on over some recent ti me peri od. Th e coeffi  
ci ent on th i s one growth  vari able reflects some unk nown combi nati on 
of sh ort-run and long-run effects of growth .
Second, previ ous econometri c studi es fai l to di sti ngui sh  th e pri ce ef 

fects of local growth  caused by sh ock s th at i ncrease fi rm profi tabi li ty 
and labor and land demand from th e pri ce effects of local growth  caus 
ed by labor or land supply sh ock s. State and local economi c develop 
ment poli ci es attempt to i ncrease percei ved profi tabi li ty of a local area, 
and th us promote greater demand for th e area's labor and land. Increased 
labor and land demand wi ll rai se land pri ces, and possi bly wages; oth er 
pri ces go up due to th e i ncrease i n land and labor pri ces; wages may 
furth er i ncrease i n an attempt to catch  up wi th  i ncreases i n th e cost-of- 
li vi ng, putti ng some addi ti onal upward pressure on local pri ces; th e fi nal 
equi li bri um effect of demand-i nduced growth  on local pri ces and wages 
wi ll reflect th e i nteracti on among all th e vari ous pri ces i n a local 
economy.
Ei th er land or labor supply sh ock s result i n a di fferent relati onsh i p 

between local growth  and property pri ces. Consi der a sh ock  th at i n 
creases a local area's effecti ve land supply, such  as relaxati on of zon 
i ng constrai nts on new development, or th e bui ldi ng of new roads th at 
i ncrease th e accessi bi li ty of some land. Such  supply sh ock s reduce th e 
local area's land and h ousi ng pri ces. Lower h ousi ng pri ces attract labor, 
reduci ng nomi nal wages from wh at th ey oth erwi se would h ave been. 
Th e lower wages and land pri ces may attract addi ti onal i ndustry. Th e 
resulti ng correlati on between h ousi ng pri ces and local growth  wi ll be 
negati ve, th e reverse of th e correlati on th at results from a demand sh ock .
Labor supply sh ock s also lead to a growth  and h ousi ng pri ce rela 

ti onsh i p th at di ffers from th e relati onsh i p caused by a demand sh ock . 
Suppose ameni ti es i n a local area i mprove, attracti ng i n-mi grant 
h ouseh olds. Populati on and labor supply i ncrease, rai si ng land pri ces 
but loweri ng wages. Th e pri ce-boosti ng effects of h i gh er land pri ces 
are moderated by th e lower wages. Th us, labor supply-i nduced i ncreases
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i n local employment wi ll h ave a smaller effect on h ousi ng pri ces th an 
demand-i nduced employment growth , as th e supply sh ock  wi ll reduce 
wages of constructi on work ers.
Th i s ch apter augments th e exi sti ng research  li terature i n two ways. 

Fi rst, results are presented from an addi ti onal case study, th e land pri ce 
i mpacts of th e General Motors Saturn plant i n Tennessee.4 Second, em 
pi ri cal results are presented for econometri c research  on growth  and 
pri ces th at avoi ds th e stati sti cal problems of previ ous studi es.

Effects of GM's Announcement 
of the Saturn Plant on Land Prices

On July 30, 1985, General Motors announced i ts deci si on to locate 
th e new Saturn manufacturi ng plant i n Spri ng Hi ll, Tennessee, a small 
town i n Maury County near Nash vi lle. Before th e announcement, fi erce 
competi ti on among states for th e Saturn plant h ad occurred. Th i s case 
study wi ll try to determi ne wh at effects th e Saturn plant announcement 
h ad on land pri ces i n Mi ddle Tennessee.
As ori gi nally announced, th e Saturn plant promi sed a si gni fi cant boost 

to employment demand i n Maury County and th e Nash vi lle MS A. Th e 
plant i tself was ori gi nally supposed to provi de 6,000 j obs. (Th i s was 
subsequently scaled back  to 3,200 j obs, but th e cutback  occurred well 
after th e i ni ti al announcement.) Saturn offi ci als clai med th e plant would 
also lead to 14,000-16,000 "support" j obs i n Mi ddle Tennessee, as 
GM's "j ust-i n-ti me" system would encourage suppli ers to locate nearby. 
Even i gnori ng support j obs, 6,000 j obs are a si gni fi cant proporti on of 
Maury County employment. In 1985, Maury County's total employ 
ment was only 22,000. Saturn's planned employment would add over 
27 percent to Maury County employment. Even compared to th e 
Nash vi lle MSA's employment of 489,000, Saturn j obs would add 1.2 
percent.5
Th e case study analyzed land sales before and after th e July 30, 1985 

announcement, rangi ng from January to November of 1985. Sales i n 
th e ei gh t days before th e announcement were excluded because of th e 
possi bi li ty of news leak s. Th e study look ed at all land sales i n th e county
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"map areas" adj acent to th e Saturn plant si te. Th e 77 observed land 
sales averaged a di stance of 3.1 mi les from th e Saturn plant si te. Th e 
farth est away was 7.8 mi les, th e closest only 100 feet away. Th i rty- 
th ree of th e observed sales took  place before th e Saturn plant announce 
ment and 44 afterwards.
Of th e 77 land sales, 30 h ad some structure already present. Land 

values per acre for th ese parcels were calculated by subtracti ng th e 
January 1, 1985 assessed value of th e structures, adj usted to mark et 
pri ces usi ng th e average mark et value/assessed value rati o i n Maury 
County.
Table 5.2 presents calculati ons based on th ese data.6 An analysi s th at 

assumes all land wi th i n 7.8 mi les of th e si te i ncreased by th e same amount 
i ndi cates th at land values went up by $408 mi lli on due to th e announce 
ment. An analysi s th at allows land furth er from th e plant to i ncrease 
by less i ndi cates th at th e announcement rai sed land values by $243 
mi lli on.7
A $200-$400 mi lli on land value i ncrease i s 20-40 percent of total 

Maury County mark et property value of $1 bi lli on. As menti oned above, 
th e Saturn plant i ncreased Maury County employment by about 27 per 
cent. Th e i mpli ed elasti ci ty of property values wi th  respect to employ 
ment growth —th e percentage ch ange i n property values for a 1 percent 
ch ange i n employment—i s close to 1.0, rough ly consi stent wi th  th e 
previ ous research  summari zed i n table 5.1.

New Econometric Research 
on Local Growth and Housing Prices

Th i s secti on presents new esti mates of h ow local vari ati ons i n economi c 
growth  are related to h ousi ng pri ce i nflati on. Th e next secti on presents 
si mi lar esti mates for nonh ousi ng pri ces. Th e underlyi ng model used 
i n both  secti ons i s presented i n table 5.3.
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Table 5.2
Estimated Effect of the Saturn Plant Announcement 

on Land Values: Two Approaches

1. Compari son of means

$1,908 per acre average before announcement
$5,237 afterwards
Total of 122,326 acres wi th i n 7.8 mi les of plant
Conclusi on: Land values i ncreased from $233 mi lli on to $641 mi lli on, an
i ncrease of $408 mi lli on.

2. Esti mati on of land pri ce gradi ent

In (Land Pri ce/Acre) = 7.264 + 1.053 * (Dummy vari able for sale
(4.01) after announcement)

-.148 x 10"4 * ([Di stance to plant] * [Dummy for after announcement]) 
(-1.31)

+ .101 * (Rati o of Sales Value/Measured Land Value) 
(1.72)

(f-stati sti cs i n parenth eses)

Conclusi ons:

• Based on th i s equati on, land wi th i n 7.8 mi les of th e plant i ncreased i n 
value by $163 mi lli on

• Land wi th i n 13.5 mi les (wh ere densi ty gradi ent i mpli es zero effect) i n 
creased i n value by $243 mi lli on

NOTES: Both  th e compari son of means and th e esti mated densi ty gradi ent are based on 77 observed 
land sales near th e Saturn plant i n 1985, both  before and after th e announcement. Th e maxi mum 
di stance from th e plant of any land sale i n th e sample i s 7.8 mi les.
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Table 5.3
Outline of Model Used to Estimate Effects 

of Local Economic Growth on Prices

Th e model esti mates equati ons of th e followi ng form: 

*Pmt = BQ + Nt + C(L)gmt + Vmt

wh ere ̂Pmt *s m̂  ch ange i n some parti cular pri ce i ndex i n MSA m from year 
t-l to year t, Nt i s a set of dummy vari ables for th e ti me peri od, gmt i s th e 
percentage growth  i n nonagri cultural employment i n MSA m from year t-\ 
to year t, and Vmt i s th e di sturbance term. Th e C(L) term i ndi cates th at a seri es 
of lagged values ofgmt are also i ncluded i n th e esti mati on, wi th  each  lag allowed 
to h ave i ts own coeffi ci ent.
Th e esti mati on allows for up to ei gh t lags i n employment growth . Reported 

results are based on th e lag-length  mi ni mi zi ng th e Ak ai k e Informati on Cri teri on 
(AIC), a standard model selecti on cri teri on. Mi ni mi zati on of th e AIC ensures 
th at th e reported long-run growth  effects do not ch ange si gni fi cantly after th e 
ch osen lag-length , up to ei gh t lags.
All equati ons are i ni ti ally esti mated by ordi nary least squares (OLS),wh i ch  

sh ow th e esti mated average effects of all types of employment growth . Th ese 
are th e esti mates reported i n th e ch apter text and fi gures. Equati ons are th en 
re-esti mated to focus on th e effects of employment growth  due to demand 
sh ock s; th ese esti mates are reported i n th e appendi ces. Demand sh ock  esti mates 
are obtai ned by usi ng th e "sh are effect" as an i nstrumental vari able for "two- 
stage least squares" esti mati on. Th e sh are effect reflects predi cted growth  i f 
all local i ndustri es h ad grown at th e nati onal growth  rate for th at i ndustry, 
and th us reflects trends i n nati onal demand for th e area's exports.
Th e local Consumer Pri ce Index (CPI) data come from th e offi ci al CPI. Th e 

aggregate employment data are offi ci al esti mates from th e Bureau of Labor 
Stati sti cs' "790" program survey.
Years i ncluded i n th e esti mati on are generally 1972-73 th rough  1985-86. 

For some pri ce i ndi ces, data are only avai lable for a sh orter length  of ti me. 
Th e 25 MSAs for wh i ch  local CPI data are consi stently avai lable are all i n 
cluded i n th e esti mati on.
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Th i s ch apter's model of h ow local growth  affects pri ces i s si mi lar 
to th e ch apter 4 model of h ow local growth  affects th e average unemploy 
ment rate. Th e ch ange i n a metropoli tan area's pri ce i ndex from last 
year to th i s year i s stati sti cally related to current and lagged values of 
employment growth  for th e metropoli tan area. Th e esti mati on procedure 
allows stati sti cal tests to determi ne wh en th e pri ce effect of an i ncrease 
i n employment "stabi li zes" at some long-run effect, rath er th an arbi trari  
ly assumi ng th e length  of ti me needed to reach  a new equi li bri um.
Th e effects of demand-i nduced growth  on pri ces are exami ned, as 

well as th e effects of all types of growth  on pri ces. As di scussed above, 
we mi gh t expect local j ob growth  due to demand sh ock s to h ave di f 
ferent effects on pri ces th an local growth  due to land or labor supply 
sh ock s.
Th e pri ce data used come from th e offi ci al Consumer Pri ce Index 

(CPI). Four di fferent measures of h ousi ng pri ce i nflati on are used. Th e 
sh elter pri ce i ndex, avai lable th rough out th e 1972 to 1986 peri od of 
th i s study, i s meant to reflect overall h ouseh old spendi ng on th e ph ysi cal 
aspects of h ousi ng. Th i s i ndex i s calculated as a wei gh ted average, us 
i ng th e consumer expendi ture wei gh ts, of th e pri ce of rental h ousi ng 
and th e pri ce of owner-occupi ed h ousi ng.
Th e effects of growth  on rental h ousi ng pri ces and owner-occupi ed 

h ousi ng pri ces are also separately exami ned i n th i s study. Th e rental 
h ousi ng pri ce i ndex, avai lable th rough out th e peri od of th i s study, i s 
calculated by th e Bureau of Labor Stati sti cs by exami ni ng h ow rents 
ch ange for speci fi c rental h ousi ng uni ts. Each  rental h ousi ng uni t i n 
th e sample i s followed over ti me and excluded from th e pri ce i ndex 
calculati on i f th e uni t i s substanti ally reh abi li tated. Hence, th e CPI rental 
h ousi ng i ndex probably does a good j ob of measuri ng th e average pri ce 
ch ange i n th e ci ty for rental h ousi ng, h oldi ng quali ty constant. Gi ven 
th e h eterogenei ty of h ousi ng, h oldi ng quali ty constant i s cruci al i n 
measuri ng h ousi ng pri ces.8
Measuri ng quali ty-constant pri ces of owner-occupi ed h omes i s more 

di ffi cult. Homes are sold i nfrequently, wh i ch  reduces di rect i nforma 
ti on on th ei r pri ce. Also, h ome purch ase deci si ons represent i nvestment 
as well as consumpti on; th e true "pri ce" of h ousi ng i n th e CPI i s i ts 
cost as a consumpti on good, not i ts value as an i nvestment.
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Th e tradi ti onal CPI measure of owner-occupi ed h ousi ng pri ces h ad 
several problems. In parti cular, th e tradi ti onal owner-occupi ed h ous 
i ng pri ce i ndex was unable to control well for quali ty. BLS data collec 
tors exami ned th e average pri ce per square foot, wi th i n classes of h ouses 
wi th  di fferent combi nati ons of age and si ze, of FHA-i nsured h omes. 
FHA-i nsured h omes are a small and unrepresentati ve porti on of th e h ous 
i ng mark et. Furth ermore, controlli ng for age-si ze class fai ls to control 
for many aspects of h ousi ng quali ty, such  as th e h ouse's nei gh borh ood.9
In response to cri ti ci sm of th e h omeownersh i p component of th e CPI, 

th e Bureau of Labor Stati sti cs began i n 1983 to use a new measure of 
h omeowner pri ces. Th i s new measure calculates ch anges i n owner- 
occupi ed h ousi ng pri ces by exami ni ng th e ch ange i n th e rental pri ce 
of h ousi ng uni ts si mi lar to nearby owner-occupi ed h ousi ng uni ts. Th e 
rati onale for th i s procedure i s th at economi c th eory i mpli es th at th e true 
annual cost of h omeownersh i p must be equal i n equi li bri um to th e rent 
for obtai ni ng a si mi lar h ome. If rents were less th an true h omeowner 
sh i p costs for i denti cal h ouses, th en h ouseh olds would swi tch  from owner 
status to renter status, forci ng up rents and forci ng down h omeowner 
sh i p costs. A si mi lar argument can be made for h ow th e mark et would 
force down relati ve rents i f rents were greater th an true h omeowner 
sh i p costs for i denti cal h omes. Wh i le th i s procedure better controls for 
h ousi ng quali ty th an th e old h omeownersh i p measure, th e resulti ng pri ce 
i ndex never di rectly measures th e pri ce of a si ngle owner-occupi ed h ome. 
Th e measured i ndex depends greatly on th eoreti cal arguments about 
wh at relati onsh i ps among rental and owner-occupi ed h ousi ng pri ces must 
h old i n equi li bri um.
BLS assumpti ons about th e relati onsh i ps between rental and owner- 

occupi ed h ousi ng pri ces may be i naccurate i n th e case of h ousi ng pri ce 
ch anges caused by growth . How much  people are wi lli ng to pay to buy 
a h ouse depends i n part on prevai li ng rent levels; all else equal, a gi ven 
percentage ch ange i n rent levels sh ould be associ ated wi th  th e same 
percentage ch ange i n h ome purch ase pri ces. But th e wi lli ngness to pay 
to buy a h ome also depends on h ow much  th e prospecti ve buyer ex 
pects h omes to appreci ate i n th e future. If an i ncrease i n local growth  
today leads people to expect faster h ome value appreci ati on i n th e future,
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th i s expectati on wi ll push  up h ome values. Growth 's effect on h ome 
sale pri ces wi ll exceed i ts effect on rental pri ces.10
Th i s study exami nes th e effects of growth  on both  th e old and new 

h omeownersh i p measure; for our purposes, i t i s unclear wh i ch  measure 
suffers from fewer defects.
Fi gures 5.1 th rough  5.4 present empi ri cal esti mates of th e effects of 

overall local growth —wh eth er due to demand sh ock s or supply sh ock s— 
on th e vari ous measures of h ousi ng pri ces. Several poi nts stand out i n 
th ese fi gures. Most i mportant, th ere i s clear evi dence th at h ousi ng pri ces 
are si gni fi cantly affected by local growth  i n th e long run. A 1 percent 
once-and-for-all sh ock  to employment rai ses h ousi ng pri ces i n th e long 
run between .25 and .45 of 1 percent. Th e esti mated magni tude of th i s 
effect i s rough ly si mi lar to th e esti mates of previ ous studi es reported 
i n table 5.1.
A second poi nt i s th at fi gure 5.2 i mpli es th at rental h ousi ng pri ces, 

i n response to a posi ti ve growth  sh ock , tend to oversh oot th ei r long- 
run equi li bri um i n th e sh ort run. Th i s result mak es i ntui ti ve sense. Th e 
i ncrease i n rental h ousi ng demand caused by th e growth  sh ock  h i k es 
rental h ousi ng pri ces of th e relati vely fi xed sh ort-run h ousi ng supply; 
bui lders respond after some lag to th ese h i gh er pri ces, wh i ch  bri ngs 
pri ces down somewh at. However, long-run pri ces are sti ll h i gh er, despi te 
th i s supply response, because land and constructi on labor costs are per 
manently h i gh er due to growth .
Th i rd, th ere i s some evi dence th at local growth  h as somewh at h i gh er 

percentage effects on h ome values th an on rental pri ces. Th e ori gi nal 
BLS h omeownersh i p pri ce i ndex i s i ncreased more i n th e long run by 
growth  th an ei th er th e pri ce i ndex for rental h ousi ng or th e new "rental 
equi valent" measure of h omeowner pri ces th at look s at th e rent ch arged 
for "comparable" h ouses to owner-occupi ed h omes.
In addi ti on to exami ni ng effects of all types of local growth  on h ous 

i ng pri ces, effects of growth  clearly due to demand sh ock s were also 
exami ned. Wh i le th i s exami nati on revealed some stati sti cally si gni fi  
cant di fferences i n th e pattern of effects, on th e wh ole th e conclusi ons 
are unch anged: a once-and-for-all sh ock  to an area's employment per 
manently rai ses h ousi ng pri ces. Appendi x 5.1 presents th ese demand 
sh ock  results i n more detai l.
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Figure 5.1
Estimates of the Cumulative Percentage Effects of a 1 Percent

Once-and-for-AH Local Employment Shock
on the MSA Shelter Price Index
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NOTES: Bold li ne i n fi gure sh ows best poi nt esti mate; dotted li nes sh ow poi nt esti mate ± two 
standard errors, approxi mately a 95 percent confi dence i nterval for th e effect. (Th at i s, prob 
abi li ty = .95 th at true effect i s i n th at range.) Standard errors are i n parenth eses. Esti mates are 
for opti mal AIC lag-length . Long-run effect i n 8-lag speci fi cati on i s .312 (.097).
As menti oned i n notes to ch apter 4, th e cumulati ve effect after th e number of lags i ncluded 

i n th e opti mal AIC speci fi cati on i s an i mpli ed "long-run" effect. Mi ni mi zi ng th e AIC after k  
lags i mpli es no si gni fi cant ch ange th ereafter. Th e fi gures h ere only carry th i s long-run effect out 
to ei gh t years after th e sh ock , as th e empi ri cal work  never tested wh eth er th i s long-run effect 
mi gh t decay after ei gh t years. For compari son, th e notes at th e bottom of each  table also report 
th e esti mated long-run effect i n a speci fi cati on wi th  ei gh t lagged employment vari ables. Th ese 
long-run effects, as one would expect, are always qui te si mi lar to th e opti mal AIC long-run effects.
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Figure 5.2
Estimates of the Cumulative Percentage Effects of a 1 Percent 

Once-and-for-AH Local Employment Shock 
on the MSA Rent of Dwelling Price Index
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Figure 5.3 
Estimates of the Cumulative Percentage Effects of a 1 Percent

Once-and-for-AIl Local Employment Shock on the 
MSA Homeownership Price Index (Original Version)
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ti on. Long-run effect i n 8-lag speci fi cati on i s .540 (.146).
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Figure 5.4
Estimates of the Cumulative Percentage Effects of a 1 Percent

Once-and-for-All Local Employment Shock on the
MSA "Owners' Equivalent Rent" Price Index
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Effects of Local Growth on Nonhousing Prices

Si mi lar econometri c tech ni ques were used to esti mate th e effects of 
local growth  on nonh ousi ng pri ces. Growth  effects were esti mated for 
all th e maj or categori es of th e Consumer Pri ce Index. Table 5.4 sum 
mari zes th e esti mated average effects of growth —wh eth er due to de 
mand sh ock s or supply sh ock s—on each  maj or category of consumer 
pri ces, and on overall consumer pri ces.11
Th e overall pattern of th ese esti mated effects i s as expected. Nonh ous 

i ng pri ces are less affected by growth  i n th e long run th an h ousi ng pri ces. 
Some categori es of pri ces, such  as h ouseh old fuel and furni ture pri ces, 
are apparently largely dri ven by nati onal mark ets rath er th an local 
growth . Th i s mak es sense because relati vely li ttle of th e value of th ese 
products i s produced i n th e MS A wh ere th ey are consumed.
But th e magni tude of some of th e nonh ousi ng pri ce effects i s surpri s 

i ng. Pri or to seei ng th ese results, I expected th e effects of local growth  
on such  categori es as food and apparel pri ces to be extremely small. 
But th e esti mated long-run effect of growth  on food and apparel pri ces 
i s almost h alf as large as th e effect of growth  on h ousi ng pri ces.
A closer exami nati on of th e U.S. product di stri buti on system mak es 

th ese results more understandable. Dependi ng on th e data source one 
uses, from 35 to 50 percent of th e value of sales i n th e food and ap 
parel consumpti on categori es appears to be absorbed by local di stri bu 
ti on costs.12 Th i s local sh are i s a bi t more th an one mi gh t anti ci pate. 
It i s easy to mak e reasonably plausi ble assumpti ons about th e sh are of 
local labor and real estate i n th ese local di stri buti on costs, along wi th  
assumpti ons about growth  effects on overall pri ces (h ence wages) and 
real estate pri ces, th at wi ll yi eld i ncreases i n costs i n th e food and ap 
parel sectors close to th e esti mated effects on food and apparel pri ces.13
Effects of demand-i nduced growth  on local pri ces i n th ese consump 

ti on categori es were also exami ned. Th e results are reported i n appen 
di x 5.1. None of th e esti mated effects of demand sh ock s substanti ally 
alters th e conclusi ons from look i ng at th e effects of overall growth .



Table 5.4 -
Estimated Percentage Effects of a 1 Percent Once-And-For-AII Shock to Local Employment   

on Different Categories of Consumer Prices
Percentage of Immedi ate 

Consumer Budget Effect
Sh elter

Food

Transportati on

Househ old fuel and uti li ti es

Househ old furni sh i ngs
and operati ons

Apparel

Medi cal care

Entertai nment

All oth er goods
and servi ces

Overall Consumer
Pri ce Index

27.7

17.8

17.2

7.9

7.2

6.3

5.7

4.4

5.8

100.0

.054
(.112)
.014
(.043)
.072
(.039)
.025
(.098)
.080
(.036)
.136
(.046)
-.092
(.056)
-.132
(.090)
.031
(.053)
.022
(.041)

1 year
.361
(.116)
-.001
(.043)

.006
(.057)
.060
(.092)
.044
(.054)
.118
(-042)

Cumulati ve Effect After: 
2 years 3 years 4 years 5 years . .
.528 .554 .562 .340
(.123) (.119) (.131) (.092)
.147
(.032)

.003 .139
(.060) (.044)
.129 -.119 -.069 .114
(.096) (.098) (.111) (.075)
.137
(.041)
.200
(.031)

Long-Run 
. . . Effect

.340
(.092)
.147
(.032)
.072
(.039)
.025
(.098)
.080
(.036)
.136
(.046)
.139
(.044)
.114
(.075)
.137
(.041)
.200
(.031)

m 
3aen 
O
9
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52.5'
(TO

1

gn "i
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a
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NOTES: Budget fi gures are from BLS Handbook  of Meth ods, p. 187. Sh elter i ndex i ncludes th e resi denti al rent (6.1 percent) and h omeowners' equi valent 
rent (19.1 percent) i ndi ces exami ned i n fi gures 5.2 and 5.4, as well as oth er h ousi ng costs. Esti mated effects are for th e lag-length  for each  category 
th at mi ni mi zed th e AIC. Th i s i mpli es th at th e effect does not ch ange si gni fi cantly from th at lag-length  to th e "long-run." As lag-length s up to ei gh t 
years were tested, th i s i mpli es no si gni fi cant ch ange from th at opti mal lag-length  up to ei gh t years after th e sh ock . Standard errors are i n parenth eses 
below esti mated effects. Esti mated effects are stated i n percentage terms. For example, th e .200 long-run effect for th e overall CPI means th at th e CPI 
i ncrea°as bv ?./5th s of 1 percent i n response to a 1 percent sh ock  to local employment.
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Are Effects on Housing and Land Prices Large?

A k ey poli cy questi on about th ese esti mates i s wh eth er local growth  
h as effects on land and h ousi ng pri ces th at are large from a practi cal 
perspecti ve. Th e "stati sti cal si gni fi cance" of th e effects does not 
necessari ly i mply th at th ey would be consi dered i mportant by i ndi vi duals 
or governments. I wi ll argue i n th i s secti on th at th e effects of growth  
on property value are large from th e perspecti ve of property owners, 
but i n th e aggregate are smaller th an th e employment benefi ts of growth .
On th e fi rst poi nt, effects of local growth  on h ousi ng pri ces can 

substanti ally i nfluence th e rate of return to owni ng h ousi ng. Consi der 
th e effects of an extra one-h alf percent per year employment growth  
over a decade, or a total of 5 percent extra employment over th e decade. 
Based on th e results, th i s mi gh t rai se h ousi ng pri ces by about 2 percent 
over th e decade, or about .2 percent per year. Suppose h ousi ng nor 
mally earns about a 3 percent real return per year to i ts owner. Th i s 
return i s an expli ci t fi nanci al return to th e owner of rental h ousi ng; i t 
i s an i mpli ci t consumpti on return to th e h omeowner, i n th at h e/sh e could 
h ave earned th at real return on oth er assets, but ch ose to buy a h ome 
i nstead.
Assume th at 80 percent of th e value of th e h ousi ng i s fi nanced by 

a mortgage. Th en th i s one-h alf percent extra growth  per year wi ll i n 
crease th e annual return to equi ty i nvestment i n h ousi ng from 3 per 
cent to 4 percent, a 33 percent i ncrease over th e normal rate of return. 
(Th e overall i ncrease i n th e total h ousi ng pri ce per year by .2 percent 
i ncreases th e value of th e owner's equi ty by 1 percent, as th e equi ty 
i s only 20 percent of th e total h ousi ng pri ce.)
Wi th  respect to th e second poi nt, th e i ncreased i mpli ci t i ncome i n 

th e MSA resulti ng from property value effects of growth  i s li k ely to 
be smaller th an th e i ncreased i ncome resulti ng from th e greater labor 
force parti ci pati on and reduced unemployment caused by growth . Bas 
ed on th e results i n ch apter 4, a 5 percent sh ock  to employment wi ll 
rai se labor force parti ci pati on by about .8 percent above i ts average 
value, and rai se th e employment rate (condi ti onal on parti ci pati on) by 
about .3 percent above i ts average value.14 As a result, annual earn-



132 Effects on Housi ng and Oth er Pri ces

i ngs wi ll i ncrease by 1.1 percent even i f wage rates are unch anged.15 
Because earni ngs average about 70 percent of i ncome, total i ncome wi ll 
i ncrease by (.7)(1.1 percent), or around .8 percent.16
Th e 5 percent employment sh ock  would cause a one-ti me i ncrease 

of about 2 percent i n property values. Total real estate value appears 
to be around 264 percent of i ncome17 i n th e typi cal MS A, so th e one- 
ti me property value i ncrease i s about 5.3 percent (= 2.64 ti mes 2 per 
cent) of annual i ncome. At a 3 percent real i nterest rate, th i s one-ti me 
i ncrease i s equi valent to a permanent i ncrease of .2 percent i n real i n 
come. Th i s effect i s only one-fourth  of th e i ncome effect due to i ncreased 
employment caused by growth .
Ch apter 7 wi ll return to th i s topi c of compari sons of th e vari ous types 

of effects of employment sh ock s. Th e reader sh ould note h ere, h owever, 
th at th e actual "benefi ts" to a local area may not correspond to th ese 
i ncome effects. For example, i n a local area wi th  low unemployment, 
many of th ose wh o recei ve j obs may place a h i gh  value on th ei r foregone 
lei sure ti me, so th ei r benefi t i s less th an th e effect on th ei r i ncomes. 
Also, some property owners may li ve outsi de th e local area. Th ese 
average i ncome effects, furth ermore, conceal di fferences across i n 
di vi duals. Some i ndi vi duals get j obs, and oth ers do not. Property owners 
wi th  developable land gai n more from growth  th an oth ers.

Conclusion

Th i s ch apter sh owed th at sh ock s to local employment permanently 
i ncrease h ousi ng pri ces. Th ese h ousi ng pri ce effects are large enough  
to si gni fi cantly affect th e return to owni ng property. Measured by th ei r 
i mpact on real i ncome, property value effects of growth  are about one- 
fourth  as large as employment effects of growth .
Somewh at surpri si ngly, growth  also appears to h ave relati vely large 

effects on local nonh ousi ng pri ces, alth ough  th e effects are less th an 
for h ousi ng pri ces. Hi gh er costs for di stri buti ng goods i n th e local area 
provi de an explanati on for th ese effects on nonh ousi ng pri ces.
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NOTES

1. An unpubli sh ed appendi x avai lable from th e auth or sh ows th at standard urban economi cs models 
i mply th at 10 percent more populati on i ncreases land pri ces around 10 percent, but th ese models' 
assumpti ons may bi as th ei r conclusi ons. For example, th e models assume all employment i s i n 
th e central busi ness di stri ct. In addi ti on, th e models assume th at long-run development patterns 
are di ctated by h ouseh old demand rath er th an zoni ng or h i stori cal development patterns. 
2.1 h ave been unable to locate any previ ous studi es th at focus on h ow growth  affects nonh ousi ng 
pri ces, or overall pri ces.
3. Th e one excepti on i s th e study by Th i bodeau (1988). Hi s measure of growth , h owever, i s qui te 
di fferent from th e oth er studi es. Rath er th an exami ni ng populati on or employment growth , 
Th i bodeau exami nes th e effects of th e number of h omeowner h ouseh olds on h ome pri ces, and 
th e number of renter h ouseh olds on rental pri ces. But th e number of h ouseh olds of a parti cular 
tenure type i s a much  more endogenous vari able th an total populati on or total employment. For 
a fi xed populati on, th e number of h ouseh olds wi ll tend to decli ne as h ousi ng pri ces i ncrease; for 
a fi xed total number of h ouseh olds, th e number of owner (renter) h ouseh olds wi ll tend to decli ne 
as owner (renter) h ousi ng pri ces i ncrease. Th i bodeau tri es to control for th i s endogenei ty by i n 
cludi ng a control for th e number of persons per h ouseh old, but th i s attempt may not be totally 
successful.
4. Preli mi nary versi ons of some of th ese case study fi ndi ngs were presented i n Barti k , Beck er, 
Lak e, and Bush  (1987).
5. Maury County was not offi ci ally part of th e Nash vi lle MSA i n 1985. However, th e Spri ng 
Hi ll si te i s j ust south  of Maury County's border wi th  Wi lli amson County, wh i ch  i s part of th e 
Nash vi lle MSA.
6. Th e last term i n th e land pri ce esti mati ng equati on, Rati o of Sales Value to Measured Land 
Value, i s i ncluded to correct for possi ble underassessment of th e mark et value of structures. For 
parcels wi th  structures, th e dependent vari able (land value per acre) i s measured as \n((T-s)/L), 
wh ere Ti s th e sales pri ce of th e parcel, s i s th e mark et value of th e structure based on assessment 
records, and L i s th e number of acres i nvolved i n th e sale. Suppose th at s = aS, wh ere 5 i s th e 
true mark et value of th e structure, and a < 1 i ndi cates underassessment. Th i s results i n th e depen 
dent vari able bei ng subj ect to measurement error. Th e equati on we want to esti mate i s 
\n((T-S)/L)=Bx. But we can only esti mate \n((T-s)/L) =Bx+\n((T-s)/L) -\n((T-S)/L). A Taylor 
seri es expansi on sh ows th at \n((T-S)/L)=\n((T-~s)/L) + [l/((T-i ;)/L)](-l/L)(S-s). Th e last term i n 
th i s expansi on can be rewri tten as:

[ 1 /((T-s)/L)](-1 /L)(S-3) = (s-S)/(T-s) = ((a-1 )ld\[SI(T-s)].

Addi ng and subtracti ng (a-\)la »o th i s last term, we get ln((T-S)/L)-\n((T-~s)/L)=-(a-l)/a + 
[(a-l)/a][T/(T-s)]. Hence, ln((7-5)/L)«flx+[(l-a)/a][77(r-S)]. Th e esti mated coeffi ci ent of .101 
on th i s rati o vari able i mpli es th at [(\-a)ld\ =. 101, or a- .908. Th e i mpli cati on i s th at th e mark et 
value of structures i s underassessed by about 9 percent.
7. Th e empi ri cal analysi s of th i s case study h as several li mi tati ons. Fi rst, i t does not h old th e 
quali ty of th e land constant, except for i ts proxi mi ty to th e Saturn plant. Th e lack  of controls 
for oth er quali tati ve features of th e land may bi as th e results, but th e bi as i s of unk nown si gn 
and magni tude. Second, i t focuses on wh eth er or not th e date of sale i s after th e Saturn announce 
ment. If contracts were si gned some ti me before th e announcement but th e sale was not com 
pleted unti l after th e announcement, some of th e postannouncement sale pri ces may reflect pre- 
announcement economi c condi ti ons. Th us, th e land pri ce effects esti mated h ere may understate 
th e true effects of th e Saturn plant on land values. I th ank  Robert Sch wab for poi nti ng out th ese 
two li mi tati ons of th e case study.
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8. Th e CPI rent i ndex h as been cri ti ci zed for i gnori ng th e depreci ati on of h ousi ng th at i nevi tably 
occurs due to age (see Apgar 1987). Recently, th e Bureau of Labor Stati sti cs h as begun correct 
i ng for depreci ati on wh en calculati ng th e rental h ousi ng pri ce i ndex, alth ough  th e i ndex i s uncor- 
rected th rough out th e peri od of th i s study. Th i s i s not a problem because i t i s reasonable to assume 
th at th i s depreci ati on rate i s rough ly constant across ci ti es i n th e sample. Hence, th e depreci ati on 
rate wi ll be absorbed by th e constant term i n th e regressi on. To put i t anoth er way, th e results 
esti mated h ere are based on observi ng h ow di fferences i n metropoli tan growth  from th e U.S. 
average are related to di fferences i n h ousi ng i nflati on rates from th e U.S. average. Adj usti ng 
th e average h ousi ng i nflati on rate everywh ere by th e same amount wi ll only affect th e U.S. average, 
not th e devi ati ons of ci ty i nflati on rates from th e average.
9. Th ere were oth er problems wi th  tradi ti onal CPI measure of owner-occupi ed h ousi ng pri ces. 
Th ese are revi ewed by Gi lli ngh am (1980) and Gi lli ngh am and Lane (1982). Wh i le th ese prob 
lems are i mportant i n measuri ng th e overall magni tude of h ousi ng pri ce i nflati on, th ey seem less 
i mportant for th i s study because many of th e problems are unli k ely to vary due to di fferences 
i n ci ty growth  rates. For example, th e use of nomi nal i nterest rates i n calculati ng h ousi ng pri ce 
i ndi ces wi ll bi as h omeowner pri ce i ndi ces by a si mi lar amount i n all ci ti es.
10. Th e di scussi on h ere of th e role of expected appreci ati on i n determi ni ng th e h ome value ef 
fects of growth  i s i n response to some h elpful comments by Robert Sch wab on a fi rst draft of 
th i s book . Th e role of expected appreci ati on i n h ome value determi nati on i s di scussed i n a paper 
by Hami lton and Sch wab (1985).
11. Table 5.4 sh ows effects for th e opti mal AIC speci fi cati on. Long-run effects i n th e 8-lag speci fi ca 
ti on, and th ei r standard errors, are: sh elter, .312 (.097); food, .154 (.038); transportati on, .072 
(.051); h ouseh old uti li ti es, .036 (.127); furni sh i ngs, .059 (.046); apparel, .164 (.059); medi cal 
care, .111 (.049); entertai nment, .076 (.078); oth er goods and servi ces, . 126 (.047); overall CPI, 
.178 (.036). Th ese long-run effects are qui te si mi lar to th ose esti mated i n th e opti mal lag 
speci fi cati on.
12. Th e Personal Consumpti on Expendi ture Bri dge Matri x developed by th e Bureau of Labor 
Stati sti cs suggests a fi gure of around 50 percent for th e local sh are. Forty-th ree percent of food 
and beverage consumpti on goes di rectly to th e food products i ndustry, and 7 percent i s purch ased 
i ndi rectly (vi a th e eati ng and dri nk i ng establi sh ment sector) from th e food products i ndustry. (Th e 
PCE Bri dge Matri x and BEA Input-Output tables count food dollars as goi ng di rectly to th e food 
products i ndustry, rath er th an to retai l trade, i n cases, such  as grocery stores, wh ere th e product 
i s not altered by th e store before sale. Purch ases from eati ng and dri nk i ng establi sh ments are 
consi dered to be purch ased di rectly from th e establi sh ment, wh i ch  i n turn purch ases food and 
beverage i nput wh i ch  i t alters.) Accordi ng to th e PCE Bri dge Matri x, 44 percent of cloth i ng and 
sh oe expendi ture goes to pay for retai lers' margi ns, and 4 percent goes to pay for wh olesalers' 
margi ns. Th e 1982 Census of Retai l Trade suggests somewh at smaller local sh ares. Addi ng togeth er 
food stores and eati ng and dri nk i ng places, 65 percent of th e value of sales i s accounted for by 
merch andi se purch ase, leavi ng 35 percent for a local sh are. In apparel trade, 60 percent of th e 
value of sales i s accounted for by th e purch ase of merch andi se, leavi ng 40 percent for a local 
sh are. Th ese fi gures can be reconci led i f some of th ese merch andi se purch ases are i n fact local 
merch andi se consi dered by BLS to be part of th e retai lers' margi n.
13. For example, suppose th at local i nputs are 50 percent of costs i n th e food and beverage category, 
local labor mak es up 60 percent of local i nputs, and local real estate mak es up 20 percent of local 
i nputs. Suppose furth er th at local labor costs go up a bi t faster th an local pri ces, say by .25 per 
cent for every 1 percent sh ock  to employment. Th i s mi gh t occur i f wages go up by about th e 
same amount as pri ces, but producti vi ty decli nes a bi t as lower-sk i lled work ers are h i red (see 
ch apter 6). Also suppose th at local real estate costs for busi ness go up by .50 percent for every



Effects on Housi ng and Oth er Pri ces 135

1 percent employment sh ock ; th i s i s j ust a li ttle more th an th e esti mated pri ce effect on h omeowner- 
sh i p pri ces. Th en costs i n th e food and beverage i ndustry would i ncrease, due to a 1 percent employ 
ment sh ock , by .50(.60)(.25) + .50(.20)(.50) = . 125 percent. Th i s i s j ust a bi t below th e esti mated 
effect of growth  on food and beverage pri ces. Th ere i s no need to drop th e assumpti on th at com 
peti ti on wi ll force pri ces i n th e long run i n th e vari ous local i ndustri es to i ncrease by no more 
th an i ndustry costs.
14. Th ese fi gures are calculated by di vi di ng th e ch apter 4 esti mates of effects on labor parti ci pa 
ti on and employment rates by th e average rates i n th e sample, .875 for labor force parti ci pati on, 
and .946 for employment.
15. Th at i s, because Earni ngs = LFP * ER * H * W, wh ere LFP — labor force parti ci pati on, 
ER i s th e employment rate, H i s usual week ly h ours, and W i s th e wage rate, th e percent ch ange 
i n earni ngs i s th e sum of th e percentage ch ange i n th ese four components.
16. For sources of th i s i nformati on on th e rati o of earni ngs to i ncome, see table 7.6 i n ch apter 7.
17. Agai n, for sources of th i s i nformati on, see table 7.6.





- 6 -
Effects of Local Job Growth 

on Real Wages

Growth , almost any k i nd, ti gh tens th e local labor mark et and 
leads to overti me, second earners i n th e h ouseh old, and ri si ng wage 
rates. (Wi lbur Th ompson, Professor Emeri tus of Economi cs at 
Wayne State Uni versi ty and one of th e foundi ng fath ers of urban 
economi cs, p. 287 i n Economi c Development Quarterly, August 
1987)

Real Wage Definitions and Growth

Much  of economi cs i s concerned wi th  th e causes and effects of th e 
prevai li ng mark et "real wage," by wh i ch  economi sts mean th e amount 
a work er i s pai d per some uni t of ti me at work  (e.g., dollars per h our), 
adj usted for th e pri ce of consumer goods. Based on th e empi ri cal fi nd 
i ngs i n ch apter 4 th at faster local growth  lowers unemployment, one 
mi gh t expect local growth  to i ncrease real wages. Increased labor de 
mand, ti gh t labor mark ets, and ri si ng real wages would all seem to go 
togeth er. But th e si tuati on i s more compli cated th an th at, i n part because 
th ere are many possi ble defi ni ti ons of wh at one mi gh t mean by th e ' 'real 
wage."
Th e si mplest defi ni ti on of th e real wage level i n some local labor 

mark et, such  as a metropoli tan area, i s th e average real wage level. 
Th i s defi ni ti on would be relevant i f a research er were seek i ng a real 
wage measure wh ose i ncrease would be most closely li nk ed to consumer 
demand for goods and servi ces i n th e local area. But th e defi ni ti on fai ls 
to control for th e types of occupati ons or i ndi vi duals i n th e local area. 
Hence, th i s measure does not capture wh at an i ndi vi dual wi th  gi ven 
sk i lls and occupati on mi gh t be pai d i n th e local area compared to some

137
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nati onal average, or wh at a fi rm wi th  gi ven labor requi rements mi gh t 
need to pay i n th at area.
A second defi ni ti on of th e local real wage level i s th e real wage of 

a gi ven occupati on i n th e local area compared to th e nati onal average. 
Real wages of di fferent occupati ons can be aggregated to some local 
average usi ng occupati onal employment wei gh ts. Th i s real wage defi ni  
ti on measures th e relati ve wage th at an i ndi vi dual could expect i n th i s 
local area i f th e i ndi vi dual i s occupati onally speci ali zed. However, oc 
cupati onal advancement may be easi er i n some local areas th an i n oth ers. 
Th e occupati onal real wage measure does not capture th i s di mensi on 
of th e real wage opportuni ti es offered by a parti cular area.
Fi nally, one can measure h ow real wages vary across local areas, 

h oldi ng i ndi vi dual sk i lls constant, but not occupati ons. Th i s measure 
allows for di fferences i n occupati onal advancement possi bi li ti es across 
local areas, as well as di fferences i n occupati onal rates of pay. Wh i le 
i t captures th e real wage di fferences between local areas for th e average 
i ndi vi dual, i t i s less accurate for work ers wh o are h i gh ly speci ali zed 
i n one parti cular occupati on.
Th ese di verse real wage measures would respond di fferently i n th e 

long run to an i ncrease i n local employment. Local employment sh ock s 
mi gh t permanently affect occupati onal advancement for th e same reasons 
th at th ey permanently affect local unemployment: h ysteresi s effects i n 
local labor mark ets. As di scussed i n ch apter 3, an i ncrease i n local 
employment may lead i n th e sh ort run to some i ndi vi duals getti ng j obs 
wh o oth erwi se would not be employed. Th i s sh ort-run effect i ncreases 
th ese i ndi vi duals' "h uman capi tal" (i .e., th ei r j ob sk i lls). Because h uman 
capi tal depreci ates only slowly, th e sh ort-run effect on unemployment 
persi sts i n th e long run.
For si mi lar reasons, employment sh ock s may h ave long-run effects 

on occupati onal advancement. In th e sh ort run, an i ncrease i n local 
employment allows some i ndi vi duals to get promoti ons or to get a bet 
ter j ob at anoth er employer th at th ey oth erwi se would not h ave obtai n 
ed. Th ese i ndi vi duals acqui re addi ti onal h uman capi tal, wh i ch  may h elp 
th em retai n th ei r h i gh er occupati onal status i n th e long run. Th e i n 
crease i n average h uman capi tal of th e local labor force may lead to an
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average occupati onal upgradi ng of th e local labor force i n th e long run. 
Th e long-run equi li bri um of th e local labor mark et wi ll h ave been altered 
by i ts h i story, wh i ch  i s th e essence of th e h ysteresi s perspecti ve on labor 
mark ets.
It i s less li k ely, h owever, for a local employment sh ock  to rai se real 

wages for a gi ven occupati on. In response to an employment sh ock , 
employers are more li k ely to promote less-sk i lled i ndi vi duals to avoi d 
rai si ng th e occupati on's real wage. An i ncrease i n occupati onal real 
wages would be needed to attract i ndi vi duals of "normal" sk i ll levels 
from outsi de th e labor force or from oth er metropoli tan areas. Rai si ng 
th e occupati on's wage may be more costly th an h i ri ng less-sk i lled i n 
di vi duals, si nce employers would feel constrai ned by soci al norms to 
i ncrease occupati onal wage rates for all employees, not j ust new h i res. 
If th e sh ort-run response of employers to a ti gh t local labor mark et i s 
to h i re less-sk i lled work ers i nstead of i ncreasi ng occupati onal real wages, 
th ere may even be some downward pressure on occupati onal real wages 
i n th e long run. Th e average long-run sk i ll level of i ndi vi duals i n th e 
occupati on wi ll be lower, and employers wi ll h ave learned h ow to use 
a larger pool of i ndi vi duals i n th at occupati on.
Even i f employers do rai se real wages for a gi ven occupati on i n 

response to an i ncrease i n local employment, th e i ncrease would not 
be expected to be permanent. Th e i ncrease i n occupati onal real wages 
would not be associ ated wi th  any ch ange i n i ndi vi duals' h uman capi tal, 
but would merely represent more wages for th e same work . Hence, 
th ere would be no reason to expect th i s type of real wage ch ange to 
persi st once labor supply adj usts th rough  i n-mi grati on to th e h i gh er labor 
demand.
Th ese di fferent types of real wage ch anges would h ave di fferent 

di stri buti onal i mpli cati ons. A general i ncrease i n an occupati on's real 
wages h elps all work ers i n th at occupati on and h urts fi rms. An i ncrease 
i n average occupati onal advancement only h elps th e work ers wh o ac 
tually recei ve promoti ons. Real wage i ncreases associ ated wi th  occupa 
ti onal advancement may not h urt fi rms i f th e promoted work ers i ncrease 
th ei r producti vi ty enough .
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Previous Studies of Growth and Wages

Table 6.1 summari zes local growth  effects on wages from vari ous 
studi es.l Th e two studi es usi ng real wages as a dependent vari able (Rosen 
1979; Gyourk o and Tracy 1986) found th at a 1 percent i ncrease i n local 
employment i ncreases real wages by .2 to .5 of 1 percent. Most oth er 
studi es use nomi nal wages as a dependent vari able. Based on th e ch apter 
5 results, local pri ces probably i ncrease by .2 of 1 percent i n response 
to a 1 percent growth  sh ock . Assumi ng th i s pri ce effect, th ree of th e 
studi es (Browne 1987; Topel 1986; and Graves 1980) i mply real wage 
elasti ci ti es wi th  respect to local growth  of .2 to .4, or a .2 to .4 of 1 
percent response to a 1 percent employment sh ock . Th e Roback  (1982) 
and Treyz and Stevens (1985) studi es i mply real wage responses around 
zero. Both  of th ese studi es control for occupati on, h owever, so th ei r 
results may not be comparable to oth er studi es.
Th e studi es summari zed suffer from fi ve li mi tati ons. Fi rst, none 

si multaneously exami nes th e effects of local growth  on th e di fferent 
concepts of th e local "real wage"—th e real wage avai lable to an i n 
di vi dual i n a gi ven occupati on, and th e real wage avai lable th rough  oc 
cupati onal advancement for an i ndi vi dual wi th  a gi ven set of sk i lls.
Th e oth er four li mi tati ons are si mi lar to th e li mi tati ons of th e growth  

studi es di scussed i n ch apters 4 and 5, so th e di scussi on i n th i s ch apter 
can be bri ef. Th e second li mi tati on i s th e fai lure to clearly di sti ngui sh  
th e sh ort-run and long-run effects of growth . Each  study i ncludes but 
one growth  vari able. Th e coeffi ci ent on th i s vari able i s some unk nown 
combi nati on of sh ort-run and long-run effects.
Th e th i rd li mi tati on i s th at th e studi es do not di sti ngui sh  between 

growth  due to demand sh ock s and growth  i n general. State and local 
economi c development poli ci es are presumed to i ncrease busi ness profi t 
abi li ty i n a local area, leadi ng to i ncreases i n local labor demand wh i ch  
i n turn may i ncrease local real wages. But supply sh ock s—such  as i m 
provements i n local ameni ti es—may i ncrease an area's populati on, 
leadi ng to lower real wages wh i ch  i n turn may attract addi ti onal employ 
ment to th e area. Overall j ob growth  i s due to both  demand sh ock s and 
supply sh ock s, and th e esti mated effect of local growth  on real wages



Table 6.1 
Effects of Local Growth on Wages

Study

Browne 
(1987)

Topel 
(1986)

Gyourk o 
& Tracy 
(1986)

Treyz & 
Stevens 
(1985)

Roback  
(1982)

Graves 
(1980)

Rosen 
(1979)

Populati on or Peri od Over 
Geograph i c Employment Wh i ch  Growth  
Uni ts Used Growth  Calculated

3 years, 
States Employment 6 years

States Employment 1 year

MSAs Populati on ?

States Employment 1 year

MSAs Populati on 10 years

MSAs Populati on 10 years

MSAs Populati on 10 years

Mi cro or 
Aggregate Dependent 
Data Vari able

Pay per 
Agg. work er

Avg. wk ly. 
Mi cro earni ngs

Mi cro Real wages

Mi cro Wage rate

Avg. wk ly. 
Mi cro earni ngs

Agg. Mfg. wages

Real avg. 
week ly 

Mi cro earni ngs

Esti mated 
Controls for Percentage 
Indi vi dual Effect of 1 

Ch aracteri sti cs Percent Growth  
or Occupati on3 on Wages

No .4

Indi v. .5 to .6

Indi v. .2

Indi v.; excludes 
occupati on 
swi tch ers .2

Indi v.; 
i ncludes 4 occupa 
ti on classes .2

No .4
Indi v.; 
i ncludes 6 occupa 
ti on classes .2 to .5

a. Reports wh eth er study i ncluded as explanatory vari ables for wages, i n addi ti on to growth  terms, some controls for i ndi vi dual ch aracteri sti cs or occupati on.
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may be less posi ti ve for all growth  th an for growth  due to labor de 
mand sh ock s.
Th e fourth  li mi tati on i s th at th e studi es do not exami ne h ow th e ef 

fects of a growth  sh ock  vary wi th  th e i ni ti al level of growth . Ph enomena 
such  as downward wage ri gi di ty i mply th at ch anges i n annual employ 
ment growth  from 2 percent to 3 percent would h ave a greater i mpact 
on local real wages th an ch anges i n growth  from -3 percent to -2 percent.
Fi nally, most studi es fai l to exami ne h ow th e real wage effects of 

growth  vary across i ndi vi duals.2

Model and Data Used in this Chapter

Th e models and data used i n th i s ch apter to exami ne real wage ef 
fects of local growth  are outli ned i n table 6.2. Th e aggregate model 
for real wages i s si mi lar to th e aggregate model used to exami ne local 
growth  effects on unemployment rates and i nflati on. It exami nes h ow 
th e employment growth  of a metropoli tan area affects th e average real 
wages of di fferent occupati ons i n th at metropoli tan area. Th e model 
allows for a nati onal ti me peri od effect on year-to-year ch anges i n real 
wages. Includi ng a ti me peri od effect i n th e model means th at th e esti ma 
ti on i s focusi ng on h ow vari ati ons i n a metropoli tan area's growth  from 
th e U.S. average affect vari ati ons i n a metropoli tan area's occupati onal 
real wages from th e U.S. trend i n th ose wages.
Th e mi cro model for real wages i s si mi lar to th e mi cro model used 

for unemployment and labor force parti ci pati on i n ch apter 4. Several 
measures of an i ndi vi dual's real wages are assumed to depend on th e 
i ndi vi dual's ch aracteri sti cs, general nati onal trends, and sh ock s to th e 
employment level of th e metropoli tan area i n wh i ch  th e i ndi vi dual li ves.
Th e real wage vari ables used capture several defi ni ti ons of real wages. 

Th e aggregate real wage vari ables use data from th e Area Wage Survey 
(AWS). Th ese vari ables look  at th e ch ange i n real wage i ndi ces for th ree 
di fferent set of occupati ons: sk i lled work ers i n manufacturi ng, unsk i ll 
ed work ers i n manufacturi ng, and offi ce and cleri cal work ers. Each  
i ndex i s a wei gh ted average of a number of i ndi vi dual i ndi ces for detai led
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Table 6.2 
Models Used to Examine Effects of Local Growth on Real Wages

Th e aggregate model i s of th e form:

(6.1) Awm, = BQ + Nt + C(L)gmt + Vmt

wh ere Awm̂ i s th e percentage ch ange i n average real wages i n MSA m from 
year t-l to year t, Nt i s a set of dummy vari ables for th e ti me peri od, gmt 
i s th e growth  rate of MSA m's nonagri cultural employment from year t-l to 
year t, and Vmt i s th e di sturbance term. Th e C(L) term before employment 
growth  means th at a seri es of lags i n employment growth  are also i ncluded 
i n th e equati on, wi th  each  allowed to h ave i ts own coeffi ci ent. Th e mi cro model 
i s of th e form:

(6.2) Wi m = BQ + Nt + Fm + WXi mt + C(L)Emt + Vi mt

wh ere Ŵmt i s th e average real wage rate for i ndi vi dual / i n MSA m duri ng 
year t, Fm i s a set of dummy vari ables, one for each  MSA m, Emt i s th e natural 
logari th m of nonagri cultural employment for MSA m duri ng year t, and X£-mj  
i s a vector of demograph i c ch aracteri sti cs of th e i ndi vi dual. Th e "levels" equa 
ti on (6.2) can be deri ved from th e "ch anges" equati on (6.1). Th e i nclusi on 
of th e MSA fi xed effect i mpli es th at th e mi cro equati on i s exami ni ng th e ef 
fects of MSA j ob growth , not j ob levels (see appendi x 4.2).
Th e esti mati on allows for up to ei gh t lagged years i n th e employment term. 

Reported results are based on th e lag-length  th at mi ni mi zes th e Ak ai k e Infor 
mati on Cri teri on (AIC), a standard model selecti on cri teri a. Th e aggregate 
data on real wages comes from th e Area Wage Survey's data on ch anges i n 
average real wages i n th ree di fferent types of occupati ons: sk i lled manufac 
turi ng work ers, unsk i lled manufacturi ng work ers, offi ce and cleri cal work ers. 
Real wage ch anges are calculated by subtracti ng out area i nflati on numbers, 
so only th e 25 MS As wi th  local i nflati on numbers are used. Th e data run from 
1972-73 to 1982-83.
Th e mi cro data on real wages i s deri ved from th e March  Current Popula 

ti on Survey, 1980-87, and reflects i ndi vi duals' average real wages duri ng th e 
year precedi ng each  survey (i .e., th e years covered are 1979 to 1986). Alter 
nati ve mi cro real wage defi ni ti ons are descri bed i n th e text. Real wages are 
calculated by assumi ng a pri ce i ndex for each  MSA of 100 i n 1986, and usi ng 
local i nflati on i ndi ces to get pri ce i ndi ces for oth er years. Th e MSA fi xed- 
effect sh ould absorb overall di fferences i n pri ce levels across MS As. Total 
mi cro sample si ze i s 13,299.
Esti mati on was by OLS and by 2SLS, usi ng as i nstruments: (1) "sh are ef 

fect' ' predi cted growth  and lagged sh are effect predi cted growth  for equati on 
(6.1); (2) sh are effect predi cted employment levels for equati on (6.2). See ap 
pendi x 4.2 for more detai ls.
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occupati ons. Th us, th e aggregate real wage vari ables probably do a good 
j ob of measuri ng ch anges i n occupati onal real wages i n th e metropoli tan 
area. As di scussed above, we would expect mi grati on to prevent any 
long-run effect of local growth  on th ese wage vari ables.
Th e mi cro model uses th ree measures of an i ndi vi dual's real wages. 

Fi rst, th e overall real wage i s measured as annual real earni ngs for th e 
i ndi vi dual di vi ded by th e product of annual week s work ed and usual 
h ours work ed per week . Th i s measure of real wages reflects both  i n 
di vi duals' success i n reach i ng h i gh -payi ng occupati ons, and th e rate of 
pay th ey recei ve i n th at occupati on.
Th i s overall real wage vari able suffers from consi derable measure 

ment error. Th e product of week s work ed and usual week ly h ours i s 
an i nexact measure of annual h ours. A well-k nown stati sti cal conse 
quence of greater measurement error i n a dependent vari able (i n th i s 
case, real wages) i n any empi ri cal study i s th at th e esti mates of th e ef 
fects of th e i ndependent vari ables (such  as sh ock s to metropoli tan area 
employment i n th i s case) on th e dependent vari able wi ll be much  more 
i mpreci se. However, measurement error i n th e dependent vari able wi ll 
not cause esti mated effects to be bi ased; th at i s, on average th e esti mated 
effects would be expected to be equal to th e "true" effects.
A second mi cro real wage vari able i s defi ned as th e i ndi vi dual's oc 

cupati onal rank . Each  occupati on was assi gned an occupati onal rank  
i ndex, equal to th e average real wage, over th e enti re 1979-86 peri od, 
of th at occupati on i n th e nati on.3 Each  i ndi vi dual's occupati onal rank  
was defi ned as th e occupati onal rank  of h i s/h er pri mary j ob duri ng th e 
year. Local growth  wi ll only affect an i ndi vi dual's occupati onal rank  
i f i t affects th e probabi li ty of getti ng a j ob i n a h i gh er- or lower-payi ng 
occupati on. As di scussed above, th ere are some grounds for beli evi ng 
th at local growth  could h ave long-run effects on an i ndi vi dual's occupa 
ti onal rank , as growth  wi ll augment h uman capi tal i n th e sh ort run and 
th us affect wh at occupati ons are possi ble for an i ndi vi dual of a gi ven 
educati on, age, and race.
Th e occupati onal rank  vari able wi ll be less subj ect to measurement 

error th an th e overall real wage vari able. Because th e occupati onal rank  
vari able averages across work ers i n a gi ven occupati on, errors i n



Effects on Real Wages 145

esti mati ng i ndi vi dual work ers' real wages wi ll cancel out. Th e lesser 
measurement error i mpli es th at growth  effects on occupati onal rank  can 
be esti mated wi th  greater preci si on th an growth  effects on overall real 
wages.
Th e th i rd mi cro real wage vari able, th e wage di fferenti al vari able, 

i s defi ned as th e di fference between th e overall real wage and th e oc 
cupati on rank  vari able. An i ndi vi dual could h ave a posi ti ve wage di f 
ferenti al for at least th ree reasons. Fi rst, th e i ndi vi dual's occupati on 
mi gh t pay more i n th i s local area th an i t does nati onally. Second, th e 
i ndi vi dual may be employed i n a detai led occupati onal category, wi th i n 
one of th e occupati onal groups used to defi ne th e occupati onal rank  
vari able, th at pays more nati onally th an oth er occupati onal categori es 
wi th i n th e broader occupati onal group. Th i rd, th e i ndi vi dual may be 
pai d more th an oth er i ndi vi duals wi th i n th at detai led occupati onal 
category. For example, wh i tes may be pai d more th an black s wi th i n 
th e same occupati onal category due to di scri mi nati on. Hence, th e ef 
fects of local growth  on th i s wage di fferenti al vari able may reflect oc 
cupati onal advancement (wi th i n speci fi c occupati onal groups), ch anges 
i n th e local pay of an occupati onal group, or ch anges i n th e way th at 
i ndi vi dual i s pai d compared to oth ers i n th at occupati on.
Li k e th e overall real wage vari able, th e wage di fferenti al vari able 

wi ll be subj ect to consi derable measurement error. Esti mates of growth  
effects on th e wage di fferenti al wi ll be i mpreci se.
Because of th e way i n wh i ch  th ese real wage vari ables are constructed, 

I emph asi ze th e results for th e AWS vari ables and th e occupati on rank  
vari ables. As poi nted out above, th ese wage vari ables are measured wi th  
more preci si on th an th e wage di fferenti al vari able and th e overall real 
wage vari able. Furth ermore, th e real wage concept bei ng measured i s 
more speci fi c for th e occupati on rank  and AWS vari ables. Th e AWS 
vari ables capture ch anges i n average occupati onal wages i n th e MS A. 
Th e occupati onal rank  vari able captures ch anges i n occupati onal ad 
vancement i n th e MS A. In contrast, th e wage di fferenti al vari able and 
overall real wage vari able can ch ange due to growth  for any number 
of reasons.
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As descri bed i n table 6.2, th e model used i n th i s study allows esti ma 
ti on of both  sh ort-run and long-run effects of growth . In addi ti on, th e 
model also exami nes wh eth er demand-i nduced growth  h as di fferent ef 
fects on real wages from th ose of growth  i n general. Fi nally, I also 
exami ne wh eth er a growth  sh ock  h as di fferent effects at di fferent i n 
i ti al levels of growth .4

New Estimates of the Effects of Growth 
on Real Wages

Table 6.3 summari zes th i s study's esti mates of th e effects of overall 
j ob growth  i n a metropoli tan area—wh eth er caused by labor demand 
or labor supply sh ock s—on average real wages.5 (Appendi x 6.1 presents 
some addi ti onal detai l on th e results.) As can be seen i n th e table, th e 
effects of overall local growth  on th e vari ous real wage measures does 
not ch ange much  as we move from th e sh ort run to th e long run.
For th e occupati onal wage i ndi ces, th ere i s no evi dence of si gni fi  

cant posi ti ve effects of local growth . Average occupati onal real wage 
rates for sk i lled work ers actually drop si gni fi cantly i n th e long run, by 
about .1 of 1 percent for a 1 percent employment sh ock .
In contrast, th e table sh ows th at i ndi vi dual real wages i ncrease by 

about .26 of 1 percent for a 1 percent employment sh ock . How can 
th i s be reconci led wi th  ei th er zero or negati ve effects of i ncreased local 
growth  on real wages i n a gi ven occupati on?
Th e table suggests th at th ese two fi ndi ngs may be consi stent because 

of th e growth  effects on occupati onal advancement. A porti on of th e 
posi ti ve growth  effects on a gi ven i ndi vi dual's real wages occurs because 
h i gh er local growth  i s associ ated wi th  i ndi vi duals of gi ven sk i lls ach i evi ng 
a h i gh er occupati onal rank . On average, a 1 percent employment sh ock  
leads to i ndi vi duals movi ng up to an occupati on th at pays . 1 of 1 per 
cent more.
In contrast, th e long-run effect of growth  on i ndi vi duals' wage di f 

ferenti al from th e nati onal occupati onal mean i s not stati sti cally 
si gni fi cantly di fferent from zero. Even th ough  th e effect i s stati sti cally



Table 6.3
Estimated Percentage Effects of a 1 Percent Once-And-For-AH Shock to Local Employment, 

Due to Demand or Supply Shocks, on Various Measures of Real Wages

Real Wage Measure Exami ned

Aggregate Occupati onal Real Wages
Sk i lled work ers

Unsk i lled work ers

Offi ce and cleri cal work ers

Mi cro Measures of Real Wages
Indi vi dual average real wages

Occupati onal rank  of work ers

Wage di fferenti al from nati onal 
occupati onal mean

Immedi ate 
Effect

-.13
(.07)
-.11
(.05)
-.03
(.04)

.260 
(.116)
.101 
(-041)
.159 
(-113)

Cumulati ve Effect After:

Long-Run 
1 year 2 years 3 years . . . Effect

.03 -.17 -.01 -.01
(.08) (.08) (.05) (.05)

-.11
(.05)
-.03

.260 
(.116)
.101 
(.041)
.159 
(.113)

en

NOTES: For each  real wage measure, th i s table reports percentage effects of a 1 percent local employment i ncrease, for th e speci fi cati on wi th  a lag- 
length  (i n th e employment vari ables) th at mi ni mi zes th e Ak ai k e Informati on Cri teri on (AIC). Because th i s lag-length  i s ch osen after testi ng lag-length s 
up to ei gh t years, th e i mpli cati on i s th at th i s esti mated effect does not ch ange si gni fi cantly (i n a stati sti cal sense) from th e AIC lag-length  up to ei gh t 
years (a "long-run" effect). As can be seen i n th e table, except for th e sk i lled work er occupati onal wage vari able, th ere i s li ttle evi dence of any si gni fi  
cant ch ange i n employment sh ock  effects after th e i mmedi ate effect h as occurred. Standard errors are i n parenth eses below th e esti mated effects.
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i nsi gni fi cant, th e poi nt esti mate of th e effect of growth  on th e wage 
di fferenti al vari able i s posi ti ve. However, as di scussed above, th i s 
posi ti ve effect of growth  on th e wage di fferenti al vari able could reflect 
occupati onal advancement wi th i n th e occupati onal categori es used to 
defi ne th e occupati onal rank .
Th e esti mated effects of local growth  on th e mi cro real wage vari ables 

are parti cularly sensi ti ve to th e number of lagged employment terms 
th at are i ncluded i n th e speci fi cati on. Th e stati sti cal cri teri on used to 
ch oose th e opti mal lag-length  correctly suggests th at th ere are no 
stati sti cally si gni fi cant ch anges i n th e effects of growth  after th e i ni ti al 
sh ock . However, th e relati vely large standard error i n esti mati ng th e 
local growth  effect on real wages means th at th i s lack  of stati sti cally 
si gni fi cant ch ange wi th  th e i nclusi on of addi ti onal lags i s perfectly con 
si stent wi th  a decli ne i n th e esti mated effect as lags are added th at i s 
substanti vely large. For example, i f ei gh t lags i n th e metropoli tan area 
employment vari ables are i ncluded, th e esti mated long-run effect of 
growth  on real wages drops to . 17 percent for a 1 percent employment 
sh ock , compared to th e .26 percent esti mate from th e "opti mal" lag- 
length  speci fi cati on. Most of th i s drop appears to be due to a decli ne 
i n th e poi nt esti mate of th e effects of local growth  on th e wage di fferenti al 
vari able; th e poi nt esti mate of th i s effect drops almost i n h alf i n th e 
ei gh t-lag speci fi cati on compared to th e opti mal speci fi cati on.6 Th i s sen 
si ti vi ty of esti mates of th e mi cro real wage and wage di fferenti al equa 
ti ons may be due to th e i mpreci si on wi th  wh i ch  th ese real wage vari ables 
are measured.
Effects of demand-i nduced growth  i n metropoli tan employment on 

average real wages were also esti mated. For th e occupati onal wage rate 
i ndi ces, demand-i nduced growth  h as no stati sti cally si gni fi cant di fferent 
effects from growth  i n general. For th e mi cro real wage vari ables, 
demand-i nduced growth  does h ave stati sti cally si gni fi cantly di fferent 
effects. Th e esti mated effects of demand-i nduced growth  on th e mi cro 
real wage vari ables are presented i n fi gures 6.1, 6.2, and 6.3.
Th ese fi gures and table 6.3 sh ow two mai n di fferences between th e 

effects of demand-i nduced growth  and overall growth . Fi rst, th e sh ort- 
run and long-run effects on occupati onal advancement are twi ce as large 
for demand-i nduced growth  compared to growth  i n general.
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Figure 6.1
Percentage Effects of Demand-Induced 1 Percent Once-and-for-All 

Local Employment Shock on Real Wages, Micro Sample
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NOTES: Esti mates sh ow cumulati ve percentage effect after k  years of demand-i nduced, 1 per 
cent permanent employment sh ock  at year zero. Standard errors are i n parenth eses. Two stan 
dard errors to ei th er si de of poi nt esti mate are sh own as dotted li nes i n fi gure. Long-run effect 
wi th  ei gh t lags i s -.179 (.592).
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Figure 6.2
Percentage Effects of Demand-Induced 1 Percent Once-and-for-AH 

Local Employment Shock on ''Occupational Rank"
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Figure 6.3
Percentage Effects of Demand-Induced 1 Percent Once-and-for-All 

Local Employment Shock on Average "Wage Differential" 
of Workers from National Mean Wage of Their Occupation
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(.305)

NOTES: Esti mates sh ow cumulati ve percentage effect after k  years of demand-i nduced, 1 per 
cent permanent employment sh ock  at year zero. Standard errors are i n parenth eses. Two stan 
dard errors to ei th er si de of poi nt esti mate are sh own as dotted li nes i n fi gure. Long-run effect 
wi th  ei gh t lags i s -.513 (.579).
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Second, th e sh ort-run effects on th e wage di fferenti al vari able and 
th e overall real wage vari able are si gni fi cantly greater for demand- 
i nduced growth  th an for general growth . Th ese esti mates are qui te i m 
preci se, h owever.
Alth ough  th e overall effects of demand-i nduced growth  and general 

growth  di ffer si gni fi cantly for both  th e real wage and wage di fferenti al 
vari ables, th e esti mated long-run effects on th ese two vari ables do not 
ch ange si gni fi cantly wh en we focus on demand-i nduced growth  rath er 
th an all growth . Exami ni ng only demand-i nduced growth  i ncreases th e 
i mpreci si on of esti mates. Th e esti mated long-run effects of demand- 
i nduced growth  on th e wage di fferenti al and real wage vari ables are 
so i mpreci sely esti mated th at i t i s i mpossi ble to rule out a zero effect, 
a modestly large negati ve effect, or a modestly large posi ti ve effect of 
th e same order of magni tude as th e esti mated effects of general growth .
Alth ough  th ese esti mates are more i mpreci se th an we would li k e, th ey 

seem generally consi stent wi th  th i s book 's perspecti ve on h ow local 
growth  affects local labor mark ets. Local growth  may h ave sh ort-run 
posi ti ve effects on th e real wages of parti cular occupati ons. But such  
effects decay over ti me, presumably due to i n-mi grati on, and th ere i s 
no strong evi dence of posi ti ve effects of local growth  on occupati onal 
real wages i n th e long run. Long-run effects of local growth  on real 
wages occur because i ndi vi duals advance to better-payi ng occupati ons, 
and remai n i n better-payi ng occupati ons i n th e long run, presumably 
due to th e h uman capi tal th ey acqui red i n th e sh ort run.
Fi nally, wh eth er th e effect of growth  sh ock s on real wages vari es 

wi th  th e prevai li ng level of j ob growth  i n th e metropoli tan area i s ex 
ami ned. Th e i ni ti al level of growth  only seemed to be i mportant for 
growth  effects on th e sk i lled work er real wage vari able. For th i s vari able, 
an i ncrease i n a metropoli tan area's ch ange i n employment from -1 per 
cent per year to zero growth  was esti mated to i ncrease long-run real 
wages for sk i lled work ers by .18 of 1 percent, wh i le an i ncrease i n a 
metropoli tan area's growth  from 2 to 3 percent was esti mated to reduce 
real wages for sk i lled work ers by -.01 of 1 percent. Th e real wage ef 
fects of vari ati ons i n growth  were larger at low growth  rates, contrary 
to expectati ons. Th us, th e empi ri cal results provi de no evi dence for 
downward ri gi di ty of th e real wage.
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Growth Effects on Real Wages Across Different Groups

Table 6.4 reports h ow th e long-run effects of j ob growth  on real wages 
i n a metropoli tan area vary wi th  educati on, age, and race. Th e table 
reports esti mates of th e effects of demand-i nduced growth  because th ese 
results di ffer si gni fi cantly from th e effects of general growth .7
Table 6.4 i ndi cates th at growth  h as si gni fi cantly greater percentage 

effects on real wages for black s, less-educated work ers, and younger 
work ers. Th e greater percentage effects on th ese groups' real wages 
are due to greater effects on both  th e occupati onal rank  and wage di f 
ferenti al vari ables.8
A plausi ble story can be told to explai n th ese vari ati ons across i n 

di vi duals. Duri ng a boom peri od, fi rms promote people wh o oth erwi se 
would not be promoted: work ers wi th  lower educati on, younger work ers, 
and black s. Credenti als of all sorts are less i mportant to promoti on deci  
si ons. Gi ven th e ch ance, work ers wi th  fewer credenti als are able to 
demonstrate th ei r abi li ti es and acqui re addi ti onal h uman capi tal, th us 
i ncreasi ng th ei r ch ance of k eepi ng th i s j ob or anoth er j ob of si mi lar 
occupati onal rank .9
Th ese results seem broadly consi stent wi th  Topel's (1986) arti cle, 

th e only previ ous research  th at h as look ed at h ow local j ob growth  af 
fects th e real wages of di fferent types of i ndi vi duals. Topel found th at 
local growth  sh ock s affected real wages th e most for less-educated 
work ers.10

Conclusion

Th i s ch apter's results suggest th at i ncreased employment i n a 
metropoli tan area does not i ncrease th e long-run real wages offered by 
di fferent occupati ons. Th e wage pai d by an employer for a speci fi c oc 
cupati on i ncreases about th e same amount as local pri ces. But i ncreas 
ed area employment does h elp some i ndi vi duals advance to better-payi ng 
occupati ons. In response to i ncreased local labor demand, employers 
may relax th ei r h i ri ng standards, allowi ng j obs to be more qui ck ly fi lled



Table 6.4
Demographic Variation in the Long-Run Effects on Real Wages 

of a Demand-Induced Shock That Increases MSA Employment by 1 Percent

Real Wage Measure

Real wages

Occupati onal rank

Wage di fferenti al

Percentage 
Effect 

for "Mean" 

Indi vi dual

.442 
(.222)

.161 
(.080)

.282 
(.220)

Ch ange i n Percentage Effect Due to 
Standardi zed Increase In:

Educati on

-.056 
(.007)

-.035 
(.003)

-.022 
(.008)

Age

-.048 
(.007)

-.027 
(.003)

-.022 
(.009)

Black

.117 
(.028)

.054 
(.012)

.064 
(.032)

NOTES: A standardi zed ch ange i s a one standard devi ati on ch ange for educati on (3.0 years) and age (11.8 years), and a ch ange from wh i te to black . 
Th e results reported h ere for age are actually for experi ence (= age-educati on-6); h ence, i t sh ould be remembered th at th e educati on vari able ch ange 
h olds constant experi ence, not age. Th e mean i ndi vi dual h as 13.0 years of educati on, 22.3 years of experi ence, and a probabi li ty of bei ng black  of 
9.7 percent. Standard errors are i n parenth eses. As descri bed i n appendi x 6.1, standard errors reported h ere are condi ti onal on sample values of some 
vari ables and parameters. Th e percentage effects for a mean i ndi vi dual sh ow th e percentage effect of 1 percent growth  on th at measure of real wages 
for an i ndi vi dual wi th  mean ch aracteri sti cs; for example, for an average i ndi vi dual, th ei r occupati onal rank  i ncreases by .161 percent for a 1 percent 
sh ock  to MSA employment. Th e ch ange i n th at percentage effect wi th  di fferent demograph i c ch aracteri sti cs must be added to th ese "mean effects" 
to get th e actual effects for i ndi vi duals wh ose demograph i c ch aracteri sti cs di ffer from th e average. For example, an i ndi vi dual wi th  th ree more years 
of educati on th an average would be expected to h ave th ei r occupati onal rank  i ncreased by . 126 percent ( = . 161-.035) due to a 1 percent j ob growth  sh ock .

O
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wi th out an i ncrease i n real wages. Indi vi duals are able to k eep th ese 
better-payi ng j obs even i n th e long run. Th ese effects are consi stent 
wi th  h ysteresi s th eori es of local labor mark ets, wh i ch  suggest th at bet 
ter labor mark et condi ti ons i n th e sh ort run may allow an i mprovement 
i n th e average labor mark et sk i lls of th e populati on.
Th e posi ti ve effects of i ncreased metropoli tan employment on occupa 

ti onal advancement are strongest for black s, less-educated, and younger 
work ers. Th i s suggests a relati vely "progressi ve" pattern to th e real 
wage effects of metropoli tan j ob growth : th e percentage i ncrease i n real 
wages due to occupati onal advancement i s greatest for th e groups wi th  
th e lowest i ncomes.

NOTES

1. Th i s summary excludes th e many studi es of local wages th at do not i nclude an employment 
growth  or populati on growth  term. Four good examples of such  studi es are th e papers by Blom- 
qui st, Berger, and Hoeh n (1988); Clark , Kah n and Ofek  (1988); Henderson (1988); and Gyourk o 
and Tracy (1986). Th e summary also excludes th e many studi es of local wages th at tak e a Ph i lli ps 
curve approach , regressi ng local wage i nflati on on local unemployment. (Th ese Ph i lli ps curve 
regi onal wage studi es are di scussed i n th e excellent revi ew of th e li terature on regi onal labor mark ets 
by Isserman, Taylor, Gerk i ng, and Sch ubert 1986.) From th e perspecti ve of th i s study, both  
unemployment and wage growth  are endogenous vari ables th at respond to faster local employ 
ment growth , and OLS esti mati on of Ph i lli ps curves may be mi sleadi ng. In addi ti on, th e sum 
mary excludes studi es of local wages th at i nclude unemployment as well as local growth  as a 
wage determi nant. (For examples, see studi es by Freeman 1981; Howland 1988; Howland and 
Peterson 1988; and Levy 1982). Esti mates of th e wage effects of local growth , h oldi ng unemploy 
ment constant, are not comparable to esti mates of th e wage effects of local growth , allowi ng 
unemployment to endogenously adj ust. Fi nally, th e summary excludes th e recent paper by Holzer 
and Montgomery (1989) th at look s at sales growth , wage growth , and employment growth  at 
th e fi rm level, as th i s paper i s a very preli mi nary analysi s of th ei r data, and th e paper's auth ors 
request th at i t not be quoted as yet.
2. Th e excepti on i s Topel (1986), wh o exami nes h ow local growth  effects vary wi th  educati on 
and age.
3. Th e average occupati onal real wage was calculated usi ng th e same pooled Current Populati on 
Survey sample th at was used for th e mi cro real wage empi ri cal analysi s.
4. One di fference between th e mi cro model i n table 6.2 and th e real wage models of most oth er 
studi es i s th at th e wage vari ables are expressed i n absolute form, as dollars per h our rath er th an 
as th e logari th m of dollars per h our. Th i s i s done largely because real wages can tak e on negati ve 
values for i ndi vi duals wi th  negati ve self-employment earni ngs. I i ncluded i ndi vi duals wi th  low 
or even negati ve i mpli ed real wages to avoi d arbi trary exclusi on restri cti ons. But th i s meant th at 
a logari th m of th e real wage vari able cannot be used. However, all results i n th e text and th e 
text tables are presented as percentage effects on real wages, calculated at th e means of th e sam 
ple. Th i s allows easi er compari son wi th  oth er studi es, and i s more i ntui ti ve. Appendi x 6.1 presents 
th e ori gi nal esti mates of th e effects on dollars earned per h our.
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5. Th e OLS esti mates are presented i n summary tables, rath er th an graph s as i n ch apter 4, because 
th e dynami cs of real wage responses to growth  do not appear to be parti cularly i nteresti ng i n 
th e OLS speci fi cati on. Graph s tend to focus reader attenti on on th e dynami cs of h ow labor mark et 
and h ousi ng mark et vari ables adj ust over ti me.
6. In OLS speci fi cati ons wi th  ei gh t lags i n employment, th e long-run percentage effect of 1 per 
cent growth  (wi th  th e standard errors i n parenth eses) on th e mi cro real wage measures i s as follows: 
mi cro real wage, .165 percent (.151); occupati onal rank , .086 percent (.054); wage di fferenti al, 
.079 percent (.148).
7. Th e lag-length  ch osen for overall real wages i s also used for th e occupati onal rank  and wage 
di fferenti al vari ables to ensure th at th e esti mated vari ati ons across i ndi vi duals for th e occupa 
ti onal rank  and wage di fferenti al vari ables add up to th e vari ati on across i ndi vi duals for th e overall 
real wage vari able.
8. Table 6.4 presents calculati ons for h ow th e percentage effects of growth  on real wages vari es 
wi th  a one-uni t "standardi zed ch ange" i n a parti cular i ndi vi dual ch aracteri sti c. Th i s standardi z 
ed ch ange i s defi ned as a one "standard devi ati on" ch ange i n th e educati on and age vari ables 
(3.0 years for educati on, 11.8 years for age), and a ch ange from wh i te to black  for th e race vari able. 
Th i s standardi zed ch ange approach  i s used to get some sense of th e relati ve si ze of th e effects 
of th e di fferent ch aracteri sti cs; even th ough  both  th e educati on and age vari ables are expressed 
i n years, for example, th ere i s a lot more natural vari abi li ty i n th e age vari able th an i n th e educa 
ti on vari able.
It sh ould be noted th at th e si gni fi cant negati ve effect of educati on and age on growth 's percent 

age i mpact on overall real wages and th e wage di fferenti al vari able i s sensi ti ve to th e exact speci fi ca 
ti on used. Th ese percentage effects are calculated at th e mean of th i s sample for th e real wage, 
and th e mean esti mate of th e percentage effect of growth  on th at parti cular dependent vari able. 
As noted above, th i s average percentage effect of growth  vari es qui te a bi t for th e overall real 
wage and wage di fferenti al vari ables. If lower average percentage effects of growth  are assumed, 
age and educati on do not h ave si gni fi cant effects on th e percentage i mpact of growth  on th ese 
two vari ables. However, th e effects of raci al status for th ese two vari ables i s robust to di fferent 
speci fi cati ons. Furth ermore, th e effects of age, educati on, and race on th e percentage i mpact of 
growth  on occupati onal rank  are robust to di fferent speci fi cati ons.
9. Th e greater growth  effects on th e wage di fferenti al vari able for black s, less-educated, and younger 
work ers mi gh t be i nterpreted as i ndi cati ng th at growth  causes some reducti on i n wage di scri mi nati on 
agai nst th ese i ndi vi duals: th ei r wage i ncreases relati ve to th e wage of educated older wh i tes wi th i n 
th e same occupati on. But, as noted previ ously i n th e text, esti mates usi ng th e wage di fferenti al 
vari able as a dependent vari able are subj ect to several i nterpretati ons. Th e wage di fferenti al vari able 
could i ncrease more for black s, less-educated, and younger work ers because faster local growth  
allows th ese i ndi vi duals to advance to better occupati ons wi th i n th e occupati onal categori es used 
to defi ne th e occupati onal rank  vari able. Hence, th e text di scussi on emph asi zes th e greater ef 
fects of local j ob growth  on th e occupati onal rank  of black s, younger work ers, and less-educated 
work ers.
10. Topel's esti mates of h ow an i ndi vi dual's age altered th e real wage effects of local growth  
were qui te sensi ti ve to th e parti cular empi ri cal speci fi cati on used.



- 7 -
Effects of Economic Development Policy 

on Individual Earnings,
Income Distribution, 

and Economic Efficiency

Th i s ch apter analyzes th e overall effects of state and local economi c 
development poli cy on th e earni ngs and i ncomes of di fferent types of 
i ndi vi duals, tak i ng i nto account all th e di fferent economi c effects of local 
j ob growth —on unemployment, labor force parti ci pati on, occupati onal 
advancement, and h ousi ng pri ces—and tak i ng i nto account th e costs of 
fi nanci ng economi c development poli ci es as well as th e benefi ts of th ese 
poli ci es. To state and local poli cy mak ers, th ese effects of economi c 
development poli ci es on th e overall well-bei ng of an area's resi dents 
and landowners sh ould be th e "bottom li ne" i n deci di ng wh eth er th e 
poli ci es mak e sense.

Effects of Local Growth on Real Earnings

Th e effects of j ob growth  i n a metropoli tan area on th e annual real 
earni ngs of an i ndi vi dual are consi dered fi rst. Th e empi ri cal results from 
previ ous ch apters already provi de an i ndi rect esti mate of local growth  
effects on real earni ngs. As defi ned i n th i s book , real earni ngs i s th e 
math emati cal product of labor force parti ci pati on, th e employment rate, 
week ly h ours, and th e real wage. Because th e percentage ch ange i n any 
math emati cal product wi ll approxi mately equal th e sum of th e percent 
age ch ange i n i ts components, th e percentage effect of growth  on real 
earni ngs sh ould approxi mately equal th e sum of th e percentage growth  
effect on labor force parti ci pati on, wage rates, and oth er components 
of real earni ngs. Th i s ch apter's di rect esti mates of real earni ngs effects of

157
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growth  provi de a useful ch eck  on th e study meth odology. Also, di rect 
esti mati on i s th e si mplest way to determi ne th e stati sti cal uncertai nty 
i n esti mated effects of growth  on real earni ngs.1

Previous Research on Local Growth and Earnings

Only two previ ous studi es h ave look ed at local economi c growth  and 
earni ngs or i ncome: a book  by Bradbury, Downs, and Small (1982), 
and a paper by Sali nas (1986). Th ese studi es are summari zed i n table 
7.1. Both  studi es fi nd some earni ngs effect of growth .
Each  of th ese studi es h as i mportant strength s compared to most oth er 

research  revi ewed i n previ ous ch apters on effects of local growth . Brad 
bury, Downs, and Small recogni ze th at demand-i nduced j ob growth  wi ll 
h ave di fferent earni ngs effects from growth  i n general. A local demand 
sh ock  th at i ncreases profi ts wi ll i ncrease labor demand, and th us real 
earni ngs, resulti ng i n a posi ti ve correlati on between employment growth  
and real earni ngs. In contrast, a local labor supply sh ock  wi ll lower 
local real wages, th us attracti ng employment and resulti ng i n a negati ve 
correlati on between employment growth  and real earni ngs. Th e esti mated 
effects of all types of local employment growth  on real earni ngs wi ll 
be downward-bi ased esti mates of th e effects of demand-i nduced growth  
on real earni ngs.
Th e Bradbury, Downs, and Small approach  to measuri ng demand- 

i nduced growth  i s si mi lar to th e approach  used i n th i s book . Speci fi cal 
ly, th ey used th e growth  i n demand for each  metropoli tan area's export 
i ndustri es to predi ct overall growth  for th e metropoli tan area.2
Th e Sali nas paper, unli k e oth er studi es of local growth  effects, allows 

th e effects to di ffer between slow-growth  and fast-growth  areas. Sh e 
found i ncreased local j ob growth  h ad greater effects on a metropoli tan 
area's proporti on of low-i ncome earners i n slow-growth  metropoli tan 
areas th an i n fast-growth  metropoli tan areas.
But th e Bradbury and colleagues and Sali nas studi es also h ave si gni fi  

cant li mi tati ons. Li k e th e studi es revi ewed i n oth er ch apters, th ese studi es 
fai l to di sti ngui sh  between th e sh ort-run and long-run effects of growth . 
Th e coeffi ci ent on th e si ngle growth  vari able i ncluded i n each  study 
combi nes sh ort-run and long-run effects of growth .



Table 7.1 
Previous Research on Effects of Local Growth on Local Earnings Variables

Study

Sali nas 
(1986)

Bradbury, 
Downs 
& Small 
(1982)

Geograph i c Populati on or Peri od Over
Uni ts Used i n Employment Wh i ch  Growth

Growth  Analysi s Growth  Calculated

MSAs Employment 4 years

MSAs Employment 5 years

Mi cro or
Aggregate
Data

Aggregate

Aggregate

Dependent
Vari able

"Subemployment' '
rate: proporti on
earni ng less th an 
125% of poverty

Per capi ta i ncome

Esti mated Percentage 
Effect of 1 Percent

Growth  on
Dependent Vari able

(Elasti ci ty)

-.15 drop i n rate poi nts 
i n nongrowi ng ci ti es

.2

Effects of Economi c

NOTE: Bradbury, Downs & Small results are from th ei r tables 5.4 and 5.6.
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Furth ermore, both  studi es only look  at aggregate data on metropoli tan 
areas. Hence, th ei r studi es cannot tell h ow growth  effects vary across 
i ndi vi duals.
Fi nally, nei th er study i s able to adequately control for pri ce ch anges 

i n th e metropoli tan areas. Th us, th e i mpli cati on of th e results for growth  
effects on real earni ngs i s unclear. Th e dependent vari able used by 
Sali nas i s th e proporti on of th e metropoli tan area's populati on th at falls 
below 125 percent of th e level of i ncome used to defi ne th e nati onal 
poverty li ne, wh i ch  i s based on average consumer pri ces i n th e nati on. 
A poverty li ne based on a separate pri ce i ndex for each  metropoli tan 
area would be more appropri ate and mi gh t yi eld di fferent results. Brad 
bury, Downs, and Small use nomi nal per capi ta i ncome i n th e 
metropoli tan area as th e dependent vari able. Th ey control for pri ce 
ch ange by i ncludi ng th e ch ange i n th e pri ce i ndex of th e nearest 
metropoli tan area for wh i ch  such  an i ndex i s avai lable. Of th e 121 
metropoli tan areas i n th ei r sample, only 33 h ave local pri ce i ndi ces. 
Hence, i t i s unclear wh eth er th ei r results would h old up i f th ey h ad 
been able to use better measures of local pri ces for all th e metropoli tan 
areas i n th ei r sample.

New Estimates of Local Growth Effects on Earnings

Th e meth odology and data used h ere to esti mate real earni ngs effects 
of local j ob growth  are outli ned i n table 7.2. Th e meth odology and data 
are si mi lar to wh at was used i n previ ous ch apters, so th e di scussi on 
can be bri ef.3
Th e data used are agai n on adult males from 1979 th rough  1986, tak en 

from th e Current Populati on Survey. Th e empi ri cal analysi s exami nes 
h ow j ob growth  i n a metropoli tan area affects th e annual real earni ngs 
of i ndi vi dual resi dents of th e metropoli tan area, wh ere annual real earn 
i ngs i ncludes all th e i ndi vi dual's dollar compensati on from work i ng dur 
i ng th e year. Annual earni ngs di ffers from average wages duri ng th e 
precedi ng year i n th at wages are th e average earni ngs per h our work ed 
duri ng th e precedi ng year, wh i le annual earni ngs do not control for h ours 
work ed.
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Table 7.2
Methodology and Data Used in Model of Effects 

of Local Growth on Real Earnings

Basic Model: Th e model used can be wri tten as

(7.1) Yi mt = B0 + Nt + Fm + B'\i mt + C(L)Emt + Vi m

wh ere Y}mt i s real earni ngs of i ndi vi dual / i n MSA m at year t, Nt represents 
a set of dummy vari ables for th e ti me peri od, Fm represents a set of dummy 
vari ables for th e metropoli tan area (MSA), \i mt i s a set of i ndi vi dual 
ch aracteri sti cs th ough t to i nfluence real earni ngs, C(L)Emt represents a set of 
coeffi ci ents ti mes current and lagged values of th e logari th m of average total 
nonagri cultural employment i n MSA m duri ng year t, and V̂mt i s th e di stur 
bance term. Th e i nclusi on of th e MSA fi xed effect means th at th i s equati on 
i s focusi ng on th e effects of MSA j ob growth , not j ob levels (see appendi x 4.2).
Th e equati on i s esti mated both  by ordi nary least squares (OLS), and by us 

i ng two-stage least squares (2SLS) to look  at th e effects of "demand-i nduced" 
growth . Some speci fi cati ons also i ncluded i nteracti on terms between th e 
employment vari ables, and th e educati on, age, and race of th e i ndi vi dual; oth ers 
i ncluded terms i n growth  squared. All equati ons were tested on a vari ety of 
possi ble lag-length s i n employment from zero to ei gh t lagged years. Th e op 
ti mal lag-length , based on th e Ak ai k e Informati on Cri teri on (AIC), i s reported 
i n subsequent fi gures. Th i s opti mal lag-length  means th at th e cumulati ve ef 
fect does not seem to vary after th at.
Th e i ndi vi dual data come from th e March  1980 th rough  March  1987 CPS, 

and cover annual earni ngs for th e years 1979 th rough  1986. Only i ndi vi duals 
i n th e 25 MSAs wi th  a local CPI i ndex were used. Total sample si ze was 14,918 
adult males, ages 25-64. Employment data come from th e BLS 790 program 
and ES-202 program.
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Th e meth odology allows stati sti cal tests to determi ne wh en th e ef 
fect on earni ngs of a sh ock  to a metropoli tan area's employment stabi li zes 
at some long-run effect. Also exami ned i s wh eth er th e effects of demand- 
i nduced j ob growth  i n a metropoli tan area di ffer from th e average ef 
fects of all types of growth  (ei th er from sh ock s to labor demand or sh ock s 
to labor supply).
Fi gure 7.1 presents esti mates of th e average effects of all types of 

local growth , i ncludi ng both  demand and supply sh ock s. A 1 percent 
permanent i ncrease i n th e employment level of a metropoli tan area i s 
esti mated to i ncrease real earni ngs by 44/100 of 1 percent i n th e long 
run. Th e effect on real earni ngs i s si gni fi cantly greater i n th e sh ort run.
Stati sti cal tests i ndi cated si gni fi cant di fferences between th e real earn 

i ngs effects of demand-i nduced growth  and overall growth .4 Fi gure 7.2 
presents esti mates of th e real earni ngs effects of demand-i nduced growth  
i n employment i n a metropoli tan area. It sh ows th at th e sh ort-run real 
earni ngs effects of demand-i nduced growth  are si gni fi cantly greater th an 
th e effects of overall growth . Th e esti mated long-run effects of demand- 
i nduced growth  on real earni ngs are vi rtually i denti cal to th e long-run 
effects of overall growth , but th ey are i nsi gni fi cantly di fferent from zero 
because th e standard error—wh i ch  represents our stati sti cal uncertai n 
ty about th em—i s relati vely large.
Fi gure 7.2 rai ses some di ffi cult i ssues about wh at i nferences we are 

wi lli ng to mak e on th e basi s of th ese esti mates and economi c th eory. 
In parti cular, do we conclude th at th ere i s no strong evi dence of posi ti ve 
long-run effects of demand-i nduced local growth  on real earni ngs because 
th e esti mated effects are not stati sti cally si gni fi cantly di fferent from zero?
It i s more reasonable to conclude th at demand-i nduced growth  does 

h ave long-run effects on real earni ngs. Th e stati sti cal di scussi on above 
i ndi cated th at th e esti mated real earni ngs effects of overall growth  are 
downward-bi ased esti mates of th e effects of demand-i nduced growth . 
Hence, th e esti mated long-run effect of overall growth  on real earn 
i ngs sh ould be an underesti mate of th e true effect of demand-i nduced 
growth . Th e empi ri cal esti mates are consi stent wi th  th i s h ypoth esi s. Th e 
esti mated sh ort-run effects of demand-i nduced growth  are greater th an 
th e effects of overall growth , as expected. Furth ermore, th ere i s no
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Figure 7.1
Estimated Cumulative Effects on Real Earnings

of Once-and-for-AH 1 Percent Shock to Local Employment,
at Different Times After the Shock
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NOTES: Fi gure presents OLS esti mates. Standard errors are i n parenth eses. Fi gure sh ows best 
poi nt esti mate, plus two standard errors to ei th er si de of poi nt esti mate. True effect h as 95 per 
cent probabi li ty of falli ng i n th at i nterval. Opti mal lag-length , based on AIC i s one year among 
all lag-length s up to ei gh t years. Th i s opti mali ty i mpli es cumulati ve effect does not vary si gni fi cantly 
from one year to ei gh t years. Long-run effect i n 8-lag model i s .277 percent, wi th  standard error 
of.157.
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Figure 7.2
Estimated Cumulative Effects on Real Earnings of Once-and-for-All

1 Percent Demand Shock to Local Employment,
at Different Times After the Shock

a
§ 4-°°
"S 2.00
tf
c
® nnn

« -2.00
SP

§ -4.00
<o
(X,

-6.00 

o r»n

.̂..« +/- 2 Std. Errors

.•** *. Best Poi nt Esti mate

""* A '** —— * ——

- Ŝ\\
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NOTES: Fi gure presents 2SLS esti mates, usi ng sh are effect "demand sh ock " vari ables as i n 
struments. Standard errors i n parenth eses. Fi gure sh ows best poi nt esti mate, plus two standard 
errors. Th ree years i s opti mal lag-length  accordi ng to AIC. Wi th  ei gh t lags, esti mated long-run 
effect i s .382, wi th  standard error of .617.
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evi dence th at th e long-run effects of demand-i nduced growth  are 
si gni fi cantly less th an th e long-run effects of overall growth .
Th e basi c problem i s th at th e stati sti cal uncertai nty i n th e esti mates 

of th e long-run effects of demand-i nduced growth  i s so great th at we 
cannot mak e strong i nferences on th e basi s of th e esti mates. Hence, 
we must rely on th e esti mated effects of overall growth  to mak e any 
i nferences. Esti mated effects of overall growth  do suggest th at long- 
run effects of demand-i nduced metropoli tan j ob growth  on real earn 
i ngs are si gni fi cant, as demand-i nduced growth  sh ould h ave larger ef 
fects th an overall growth .
Exami nati on of h ow th e effects of extra growth  on real earni ngs vari ed 

wi th  th e i ni ti al level of growth  found no evi dence of any si gni fi cant 
di fferences.

Consistency With Results of Previous Chapters

I now consi der th e relati onsh i p between th ese esti mated real earn 
i ngs effects and th e esti mates i n previ ous ch apters of th e effects of local 
employment sh ock s on unemployment rates, labor force parti ci pati on, 
week ly h ours work ed and real wages. As argued above, th e percent 
age effect of employment sh ock s on real earni ngs sh ould approxi mately 
equal th e sum of th e percentage effects of employment sh ock s on each  
of th e real earni ngs components. Table 7.3 presents th e esti mated sh ort- 
run and long-run percentage effects of local employment growth  on real 
earni ngs and i ts components. Th e table i ndi cates a rough  consi stency 
between th e results of th i s ch apter and previ ous ch apters.
Table 7.3 sh ows th at one-h alf to two-th i rds of th e long-run effects 

of local growth  on real earni ngs are due to growth  effects on labor mark et 
acti vi ty: unemployment rates, labor force parti ci pati on, and h ours work  
ed per week . Th e remai ni ng porti on of th e earni ngs effects i s due to 
effects on real wages. Furth ermore, a consi derable porti on of local 
growth  effects on real wages i s due to effects on occupati onal upgradi ng. 
In th e long run, for th e average i ndi vi dual, local growth  i ncreases real 
earni ngs by i ncreasi ng work  or provi di ng better j obs, not by i ncreas 
i ng real wages for th e same j ob.



Table 7.3
Contribution of Various Components to Percentage Effect on Real Earnings 

of a 1 Percent Employment Shock

Labor 
Force Employment Weekly Occupational Wage Sum 

Participation + Rate + Hours + Upgrading + Differential = of 
Effect Effect Effect Effect Effect Components

Long-Run Effects
Overall
growth 
estimates .157 + .070 + .066 + .101 + .159 = .553

Demand
shock
estimates .265 + .103 + .000 + .238 + (-.110) = .496

Direct 
Estimate 
of Real 

Earnings 
Effect

.438

.382

Maximum Short-Run Effects
Overall 
growth  
esti mates .157 + .446 + .248 + .101 + .159 1.111 1.077

mo
o
o

Demand
sh ock
esti mates .265 .613 + .000 + .238 + 3.550 4.666 3.344

NOTES: Table reports percentage effects, at sample mean of each  vari able, of a 1 percent i ncrease i n employment i n th e metropoli tan area. Th us, 
th e long-run labor force parti ci pati on effect of .157 percent for overall growth  i s equal to .137 ch ange i n labor force parti ci pati on rate, reported i n 
ch apter 4, di vi ded by mean labor force parti ci pati on rate of 87.5. Long-run effects are for speci fi cati on, for each  component separately consi dered, 
th at mi ni mi zed th e Ak ai k e Informati on Cri teri on (AIC). Sh ort-run effects are maxi mum effects i n th ese "Opti mal AIC" speci fi cati ons. Hence, i n each  
case th e esti mated effects may be after vari ous length s of ti me.
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In th e sh ort run, th e relati ve contri buti on of di fferent components to 
local growth  effects on real earni ngs i s sensi ti ve to wh eth er one ex 
ami nes th e effects of overall growth  or demand-i nduced growth . In ei th er 
case, effects of local growth  on unemployment are clearly much  more 
i mportant i n th e sh ort run th an i n th e long run. But th e i mportance of 
real wage effects vari es qui te a bi t across th e two sets of esti mates. 
Esti mates based on th e effects of demand-i nduced growth  i ndi cate th at 
real wage effects of local growth  are extremely large i n th e sh ort run, 
explai ni ng most of th ei r sh ort-run effects on real earni ngs. Th e esti mates 
based on th e effects of overall growth  do not i ndi cate a very large role 
for real wage effects i n th e sh ort run.
It i s di ffi cult to k now wh i ch  of th ese decomposi ti ons of th e sh ort-run 

effects of local growth  on real earni ngs i s closer to th e truth . As poi nted 
out i n ch apter 6 and i n th i s ch apter, th e esti mates of th e sh ort-run ef 
fects of demand-i nduced growth  on real wages and real earni ngs are 
extremely i mpreci se, so th e true sh ort-run effects could di ffer qui te a 
bi t from th e esti mates reported i n table 7.3. Furth ermore, even i f th ese 
large sh ort-run effects of local growth  on real wages are correct, th ey 
appear to di sappear rapi dly. Any real wage benefi ts of local growth  
for i ndi vi duals wh o k eep th e same j ob are sh ort-li ved.

Effects of Local Growth on Earnings 
By Demographic Group

Table 7.4 presents esti mates of h ow th e long-run real earni ngs ef 
fects of local employment sh ock s di ffer across demograph i c groups. 
Th ese results sh ow th at th e real earni ngs effects of an employment sh ock  
are si gni fi cantly greater for less-educated work ers and black s. Real earn 
i ngs effects of employment sh ock s are si mi lar for di fferent age groups, 
h owever.
Usi ng results from previ ous ch apters, table 7.4 break s down wh at 

factors contri bute to di fferences across demograph i c groups i n th e long- 
run real earni ngs effects of local employment sh ock s. Di fferences across 
demograph i c groups i n percentage effects of employment sh ock s on real 
earni ngs sh ould approxi mately equal th e sum of th e di fferences across



Table 7.4
Differences Across Individuals in the Long-Run Effects of Employment Shocks 

on Real Earnings: Overall Results and a Decomposition
n 

Real Earni ngs ~ 
Flasti ci tv for Impact on Elasti ci ty of Standardi zed Ch ange i n: 0

Mean Househ old Educati on Age Black  tn

.399 -.065 -.011 .082 §
(.349) (.008) (.008) (.032) |.

Contri buti on of Di fferent Factors to Di fferences Across Indi vi duals i n Real Earni ngs Effects <

Educati on Age Black  •«

Labor force
parti ci pati on

Employment
rate

Week ly
h ours

Occupati onal
rank

Wage
di fferenti al ,

.004 ^
(.002)

Labor -.005
mark et (.001)
acti vi ty

-.002
(.002) ^

-.035 >
(.003)

Real
wages

-.022
(.009) ,

.028 >
(.002)

-.002
• -.003 (.001)

.003
(.002)

-.027 >
(.003)

1 -.057

-.022
(.009)

.002 ^
(.008)

-.011
» .029 (.004)

-.004
(.007) ^

.054 >
(.012)

1 -.049

.064
(.032)

s

io'
-.013

• .118

f S S



NOTES: All calculati ons i n th e table sh ow i mpact of "standardi zed ch ange" i n a demograph i c ch aracteri sti c on percentage effect of a 1 percent growth  
sh ock  on a parti cular dependent vari able. All calculati ons are for th e "opti mal" i nteracti on speci fi cati on; th e opti mal i nteracti on speci fi cati ons for all 
except th e real earni ngs vari able are di scussed i n previ ous ch apters. Th e real earni ngs calculati ons are for th e 4-lag speci fi cati on wi th  i nteracti on terms, 
wh i ch  mi ni mi zes th e AIC. A "standardi zed ch ange" i n educati on and age i s one standard devi ati on ch ange for educati on (3.0 years) and age (11.8 
years), standardi zed ch ange i n th e race vari able i s from a value of zero (= wh i te) to one (= black ). Th e calculated elasti ci ty i mpact of a standardi zed 
ch ange i n one of th ese demograph i c vari ables exami nes h ow th e rati o of th e absolute effect of a demand sh ock , di vi ded by th e expected value of th e 
dependent vari able, ch anges as th e demograph i c ch aracteri sti c i s altered. For example, as educati on i ncreases by 3.0 years, th e absolute dollar effect 
of a growth  sh ock  on real earni ngs goes up (see appendi x 7.1), but th e expected value of real earni ngs goes up even more. Th us, th e percentage i mpact 
of a 1 percent growth  sh ock  on real earni ngs, equal to th e absolute dollar effect di vi ded by real earni ngs, decli nes by .065 percent from i ts mean value 
of .399 percent. Standard errors are i n parenth eses. Standard error calculati ons are di scussed i n appendi x 7.1 and appendi x 6.1. Note th at i mpacts of 
demograph i c vari ables on percentage effect of growth  sh ock , for each  component of real earni ngs, approxi mately sum to i mpact on percentage real 
earni ngs effect. Th us, for educati on, -.003 - .057 == -.065.

m

o•o
3



170 Effects of Economi c Development Poli cy

demograph i c groups i n th e percentage effects of employment sh ock s 
on th e components of real earni ngs. Th i s equali ty appears to approx 
i mately h old i n table 7.4.
Based on table 7.4, th e greater real earni ngs gai ns from growth  for 

black s and th e less-educated are due to greater effects of growth  on 
th ei r real wages. As di scussed i n ch apter 4, local growth  h elps black s 
and th e less-educated to get j obs, but by no more th an oth ers. Growth 's 
effects on labor mark et acti vi ty explai n much  of i ts real earni ngs ef 
fects for th e average i ndi vi dual, but li ttle of th e di fferences i n real earn 
i ngs effects across i ndi vi duals. But local growth  h elps th e promoti on 
prospects for black s and th e less-educated si gni fi cantly more th an i t h elps 
th e promoti on prospects for oth er groups.
Table 7.4 also sh ows th at th e si mi lari ty across age groups i n real earn 

i ngs effects of employment sh ock s conceals offsetti ng i nfluences of age 
on h ow sh ock s affect labor mark et acti vi ty and real wages. Older 
work ers' labor force parti ci pati on i s more affected by employment sh ock s 
th an i s true for younger work ers. But younger work ers' promoti on 
possi bi li ti es are more affected by local employment sh ock s th an i s true 
for older work ers. Th ese di fferences are understandable. Compared to 
younger work ers, older work ers fi nd i t more soci ally acceptable—and 
fi nanci ally feasi ble—to drop out of th e labor force wh en th e local 
economy i s depressed. Compared to older work ers, younger work ers 
face more barri ers to promoti on due to i nexperi ence, and th ei r promo 
ti on prospects i mprove more wh en employers are forced to relax pro 
moti on standards i n a boomi ng, labor-sh ort local economy.
A di fferent perspecti ve on h ow local employment sh ock s affect di f 

ferent demograph i c groups i s provi ded by compari ng th ese effects wi th  
alternati ve programs for i ncreasi ng th e real earni ngs of resi dents of 
economi cally depressed metropoli tan areas. As di scussed i n ch apter 4, 
th e poli cy alternati ves usually proposed are educati on and trai ni ng pro 
grams and assi stance for mi grati on to more fortunate regi ons. Th ese 
two alternati ves h ave i n common th at th e mai n benefi ci ari es are li k ely 
to be young. Th e real earni ngs effects of local employment sh ock s, 
h owever, do not vary much  wi th  age. Older work ers i n economi cally
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depressed metropoli tan areas are benefi ted more by state and local 
economi c development programs th at promote growth , th an by alter 
nati ve poli ci es proposed for h elpi ng people i n depressed areas. 
Presumably, much  of th i s speci al benefi t for older work ers occurs due 
to fewer plant closi ngs or contracti ons i n more rapi dly growi ng areas. 
State and local economi c development programs focused on exi sti ng 
plants, parti cularly th ose i n di stress, mi gh t be of th e most assi stance 
to older work ers.

Effects of Economic Development Policy 
on Income Distribution

. . . Growth  li k ely i ncreases i nequali ty wi th i n places th rough  
i ts effects on th e di stri buti on of rents. Increases i n urban scale mean 
larger numbers of bi dders for th e same cri ti cally located land 
parcels (for example, th e central busi ness di stri ct or th e si te for 
a freeway i ntersecti on), i nflati ng land pri ces relati ve to wages and 
oth er wealth  sources. (Page 95 i n Urban Fortunes: Th e Poli ti cal 
Economy of Place, Joh n Logan and Harvey Molotch , 1987)

Th e target populati on, th e unemployed labor force, i s not always 
th e only—or even th e mai n—benefi ci ary of new i ndustry. A 
di sproporti onately large sh are of th e i ncreased purch asi ng power 
goes to th e owners of i mmobi le resources oth er th an labor. Real 
estate owners, bank s, retai lers, and uti li ti es are surer benefi ci ari es 
th an are th e unemployed coal mi ners or loggers wh o are less li k e 
ly to get th e j obs i n th e new plants th an are new i n-mi grants, 
younger and wi th  more appropri ate sk i lls. (Page 280 i n Loui s Wi n- 
ni ck , "Place Prosperi ty vs. People Prosperi ty: Welfare Consi dera 
ti ons i n th e Geograph i c Redi stri buti on of Economi c Acti vi ty," i n 
Essays i n Urban Land Economi cs, 1966)

I now turn from consi deri ng h ow th e benefi ts of growth  are di stri buted 
across demograph i c groups to h ow th ey are di stri buted across i ncome 
and earni ngs groups. It i s often argued th at local economi c growth  wi ll 
worsen th e local i ncome di stri buti on. Th e rati onale for th i s argument,
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well-stated by Logan and Molotch  and by Wi nni ck  above, i s th at local 
growth  wi ll push  up property values to a greater extent th an i t i ncreases 
real wages or employment prospects for th e bottom part of th e i ncome 
di stri buti on.
Th e evi dence compi led i n th i s book  enables us to test th i s h ypoth esi s. 

Results from th i s and previ ous ch apters i mply a parti cular pattern of 
effects of local employment sh ock s on th e i ncome di stri buti on. In 
di vi duals i n low-i ncome groups are di sproporti onately less-educated and 
black , and h ence wi ll tend to h ave greater percentage gai ns i n real earn 
i ngs from an employment sh ock . On th e oth er h and, h i gh er-i ncome 
i ndi vi duals are more li k ely to own h omes and oth er property, and h ence 
are more li k ely to gai n property value appreci ati on benefi ts from local 
growth . Wh i ch  effect domi nates?

Local Growth and the Earnings Distribution

Table 7.5 presents calculati ons of growth  effects on di fferent qui n- 
ti les of th e male earni ngs di stri buti on. I fi rst calculated, for each  i n 
di vi dual i n th e real earni ngs sample (14,918 i n all), th e esti mated real 
dollar effects of a 1 percent demand sh ock  on th ei r annual earni ngs, 
based on th ei r educati on, race, and age. Th e sample was th en ordered 
by annual real earni ngs and di vi ded i nto qui nti les. Th e average real earn 
i ngs effect of a 1 percent demand sh ock  i n each  qui nti le was di vi ded 
by average real earni ngs i n each  qui nti le to obtai n esti mated percent 
age effects.
Th ese percentage effects by current annual earni ngs qui nti le are sh own 

i n column (2) of table 7.5. Th e pattern of growth  effects on earni ngs 
i s extremely progressi ve. Th e lowest earni ngs qui nti le's percentage gai n 
i n earni ngs from growth  i s over 20 ti mes as great as th e percentage 
gai n of th e h i gh est earni ngs qui nti le.
Li k e most analyses of di stri buti onal effects of poli cy, th ese calcula 

ti ons relate poli cy effects to current i ncome. Th i s approach  mi gh t be 
cri ti ci zed because th i s year's i ncome wi ll, on average, understate long- 
run expected annual i ncome for low-current-i ncome persons. Low- 
current-i ncome persons wi ll tend to h ave experi enced temporary adverse
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mi sfortunes. For si mi lar reasons, h i gh -current-i ncome persons wi ll tend 
to h ave current i ncomes th at overstate th ei r long-run expected annual 
i ncome.
To h elp address th i s problem, I esti mated for th e real earni ngs sam 

ple a si mple earni ngs equati on predi cti ng annual real earni ngs as a func 
ti on of educati on, age, and race. (Appendi x 7.2 presents th ese esti mates.) 
Indi vi duals i n th e sample were th en ordered by th ese predi cted real earn 
i ngs, wh i ch  can be seen as rough  esti mates of "permanent" real earn 
i ngs, th e long-run average earni ngs th at i ndi vi duals can generally ex 
pect to recei ve. Th e sample was th en di vi ded i nto qui nti les. Esti mates 
of th e percentage effects of local growth  on permanent real earni ngs 
were th en obtai ned by di vi di ng th e average real dollar effect of growth  
on each  qui nti le's earni ngs, by th e average predi cted permanent earn 
i ngs of each  qui nti le.
Th ese percentage effects by permanent earni ngs qui nti le are sh own 

i n th e fourth  column of table 7.5. Th e pattern of effects revealed i s sti ll 
h i gh ly progressi ve. Th e esti mated percentage effect of a local demand 
sh ock  on th e lowest permanent earni ngs qui nti le i s twi ce th e effect on 
th e h i gh est earni ngs qui nti le.
Wh i ch  of th ese two sets of esti mated percentage effects of growth  

on real earni ngs qui nti les i s "better"? Fi rst, i t sh ould be noted th at th ese 
esti mates are not as di fferent as th ey appear, i f one analyzes th e pattern 
of effects by earni ngs relati ve to mean earni ngs. For example, th e lowest 
permanent earni ngs qui nti le, and th e second lowest current earni ngs 
qui nti le, both  h ave average earni ngs of around h alf th e average earn 
i ngs for th e sample. (Each  of th ese qui nti le's sh are of earni ngs i s sli gh tly 
over 10 percent, wh i le a qui nti le wi th  average earni ngs would h ave an 
earni ngs sh are of 20 percent.) Th e percentage effects of earni ngs on 
th ese two qui nti les are si mi lar. Th i s i mpli es th at th e percentage effect 
of demand sh ock s on earni ngs vari es i n much  th e same way as earn 
i ngs vary, usi ng ei th er current earni ngs or permanent earni ngs. Wh at 
i s di fferent i n th e permanent earni ngs calculati on i s th at th e average 
earni ngs of low- and h i gh -earni ngs qui nti les are compressed towards 
th e mi ddle of th e earni ngs di stri buti on, and th us th e di fferences i n per 
centage effects across qui nti les are muted.
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Second, for compari son wi th  oth er studi es, th e esti mati on usi ng cur 
rent earni ngs i s more appropri ate. Almost all studi es of th e di stri bu 
ti onal effects of taxes, transfers, or oth er poli ci es use current i ncome 
or earni ngs as a basi s for calculati ng relati ve percentage effects.

Property Value Effects

Progressi ve effects of local j ob growth  on annual earni ngs probably 
cannot be offset by th e regressi ve di stri buti on of th e benefi ts from local 
growth  effects on property values. Th e effects on property values are 
too small to substanti ally alter th e net di stri buti onal effects of local j ob 
growth .
Consi der th e followi ng extreme, unli k ely assumpti ons, desi gned to 

maxi mi ze th e regressi ve i nfluence of property value effects of growth . 
Suppose th at only males i n th e top earni ngs qui nti le owned any sh are 
of property. Assume furth er th at th ei r ownersh i p stak e i n property assets 
i n th ei r metropoli tan area amounted to 10 ti mes th ei r earni ngs, almost 
certai nly h i gh er th an i s reali sti c. At a 3 percent real di scount rate, th e 
annual earni ngs equi valent of th i s property value ownersh i p would be 
30 percent of earni ngs. Th e esti mated effects i n ch apter 5 of a 1 per 
cent growth  sh ock  on h ousi ng pri ces ranged from .25 percent to .70 
percent i n di fferent speci fi cati ons, wi th  most esti mates less th an .50 
percent. Suppose th at th e h i gh est of th ese esti mated h ousi ng pri ce ef 
fects, .70 percent, actually represented th e i ncrease i n th e value of local 
property assets due to a growth  sh ock . Th en a 1 percent growth  sh ock  
would rai se th e i mpli ci t i ncome from property assets to th e upper earn 
i ngs qui nti le by .7 percent of th ei r annual i mpli ci t i ncome from th i s 
property, or by .21 percent of annual labor earni ngs (.21 = .30 ti mes .7).
Even under th ese very extreme assumpti ons, th e net gai n to th e h i gh est 

earni ngs qui nti le from growth —i ncludi ng both  property value and labor 
earni ngs effects—would sti ll be less th an th e gai n to th e lowest earn 
i ngs qui nti le from growth . In th e real world, property ownersh i p i s more 
wi despread across earni ngs classes, local property ownersh i p i s not so 
large i n th e h i gh est earni ngs qui nti les, and th e effects of growth  on prop 
erty values i s probably not as h i gh  as was assumed. Under th ese more 
reali sti c assumpti ons, property value effects are even less li k ely to alter 
th e progressi ve effects of local growth  on earni ngs.
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Distributional Effects on Family 
Income vs. Male Earnings

Progressi ve effects of local growth  on th e male earni ngs di stri buti on 
do not necessari ly i mply a progressi ve effect on th e fami ly i ncome 
di stri buti on. Di stri buti onal effects of growth  on female earni ngs could 
be more progressi ve or regressi ve th an di stri buti onal effects on male 
earni ngs. Classi fyi ng i ndi vi duals by fami ly i ncome wi ll resh uffle some 
lower-earni ngs males i nto h i gh er-i ncome qui nti les, and some h i gh er- 
earni ngs males i nto lower-i ncome qui nti les, wh i ch  wi ll tend to mute 
th e di fferences i n percentage effects across qui nti les. Fi nally, lower- 
i ncome qui nti les recei ve a great deal of th ei r i ncome from transfers. 
Even i f transfers are unch anged wh en th e earni ngs of th e lowest i n 
come qui nti le goes up, th e percentage effect of growth  on th e i ncome 
of th e lowest i ncome qui nti le wi ll be less th an th e percentage effect on 
earni ngs; furth ermore, we would expect some decli ne i n means-tested 
transfers wh en earni ngs go up, as most transfers (e.g., welfare and food 
stamps) h ave some formula for reduci ng benefi ts as earni ngs i ncrease.
Despi te th ese many di fferences between fami ly i ncome di stri buti on 

and i ndi vi dual male earni ngs di stri buti on, local growth  i s li k ely to h ave 
progressi ve effects on th e di stri buti on of fami ly i ncome. Th i s predi c 
ti on can only be tested by furth er empi ri cal i nvesti gati on wi th  a much  
di fferent focus from th i s book . Th e mai n rati onale for th i s predi cti on 
i s th at th e effect of local growth  on th e di stri buti on of male earni ngs 
i s so strongly progressi ve th at i t seems h i gh ly unli k ely th at oth er fac 
tors could offset i t.

Economic Development and Lower-Income Households

Even i f local growth  does turn out to h ave progressi ve effects on th e 
di stri buti on of fami ly i ncome, th i s fi ndi ng would not mean th at lower- 
i ncome h ouseh olds always gai n from state and local economi c develop 
ment poli ci es. Local resi dents must pay th e costs of economi c develop 
ment subsi di es to fi rms. Hence, th e exact di stri buti on of th ese costs 
across di fferent i ncome groups i s also i mportant, and th i s depends on 
th e meth od of fi nanci ng. Because state and local taxes are generally 
beli eved by economi sts to be di stri buted regressi vely (i .e., th e poor pay
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a greater percentage of th ei r i ncome i n taxes th an th e ri ch ), th ere i s 
reason to be concerned th at th e net i mpact of th ese poli ci es i s regressi ve. 
Under some meth ods of fi nanci ng economi c development, adverse 

net i mpacts on th e poor are qui te li k ely. For example, fi gures from th e 
Congressi onal Budget Offi ce suggest th at "means-tested" transfer i n 
come (welfare, etc.) compri ses 16 percent of th e i ncome of th e lowest 
i ncome qui nti le, and less th an 0.5 percent of th e i ncome of oth er qui n- 
ti les. Suppose a state or local government expands economi c develop 
ment subsi di es, and fi nances th i s expansi on by cutti ng real welfare 
benefi ts. Suppose furth er th at th e overall costs and earni ngs benefi ts 
from th i s economi c development program are rough ly i n balance. Under 
th ese assumpti ons, th e program wi ll h urt th e poorest h ouseh olds as a 
group. Th e poorest h ouseh olds pay all th e cost of th e program, and 
only recei ve a porti on of th e benefi ts, even th ough  th i s porti on i s a greater 
percentage of th ei r i ncome.

Growth Effects on Individuals 
vs. Income or Earnings Groups

Anoth er i mportant poi nt i s th at th ese average effects of growth  on 
di fferent i ncome or earni ngs groups conceal i mportant di fferences wi th i n 
groups. It i s qui te li k ely th at growth 's effects vary more wi th i n i ncome 
groups th an across i ncome groups. Unemployed i ndi vi duals wh o h ap 
pen to get a j ob due to growth  gai n. Unemployed renters wh o don't 
h appen to get a j ob due to growth  lose. Developers wh o own ch oi ce 
parcels of appropri ately zoned land gai n a great deal.
Th e argument th at local growth  tends to h ave progressi ve effects on 

th e earni ngs and i ncome di stri buti on merely means th at, on average, 
i ndi vi duals and fami li es wh o h appen to be i n lower earni ngs and i n 
come groups tend to gai n more i n percentage terms th an i ndi vi duals 
and fami li es i n more fortunate groups. Growth  wi ll sti ll often h ave large 
costs for speci fi c poor i ndi vi duals and fami li es and large benefi ts for 
speci fi c wealth y i ndi vi duals and fami li es.
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Net Efficiency Effects of Economic Development Policy

Income di stri buti on effects are j ust one possi ble "bottom li ne" i n 
deci di ng on th e desi rabi li ty of state and local economi c development 
poli cy. Economi sts often argue th at poli cymak ers sh ould pay more at 
tenti on to th e "effi ci ency effects" of poli cy, th at i s, th e net balance 
of dollar benefi ts and costs summed over th e relevant populati on. Th e 
argument i s th at i f a poli cy i s effi ci ent—th at i s, h as net benefi ts th at 
are posi ti ve—adopti ng i t mak es sense because any undesi rable di stri bu 
ti onal effects can be offset by oth er poli ci es. From th e perspecti ve of 
state and local poli cymak ers, th e relevant populati on over wh i ch  we 
sh ould sum benefi ts and costs to obtai n net "effi ci ency effects" i s all 
current resi dents. I consi der th i s state and local effi ci ency perspecti ve 
h ere, and postpone an analysi s of economi c development poli cy from 
a nati onal perspecti ve to ch apter 8.
Exami ni ng th e net dollar benefi ts and costs of a speci fi c state and 

local economi c development program for a speci fi c metropoli tan area 
i s obvi ously i mpossi ble for th i s book , due to lack  of sui table data. Th e 
esti mates reported, h owever, allow at least a rough  esti mate of th e range 
of plausi ble values for benefi ts and costs th at mi gh t be associ ated wi th  
an "average" economi c development poli cy i n an "average" 
metropoli tan area.
Th i s poli cy wi ll h ave a number of effects on local resi dents and 

busi nesses. Local resi dents gai n i n real earni ngs and property values 
from an economi c development program th at successfully promotes 
growth . On th e oth er h and, th ey must pay for th e program i n i ncreased 
taxes or reducti ons i n publi c servi ces or transfers.5 Furth ermore, local 
resi dents wi ll h ave a h i gh er cost-of-li vi ng, wh i ch  wi ll erode th e real 
value of th e nonlabor component of th ei r i ncomes. Local busi ness may 
recei ve benefi ts i n th e form of extra profi ts from economi c develop 
ment subsi di es, i ncreased demand for th ei r products due to growth , and 
possi ble agglomerati on benefi ts from greater speci ali zati on i n suppli er 
mark ets i n larger ci ti es. Local busi nesses may also face i ncreased wage 
costs i f th e wage i ncreases caused by growth  are not match ed by h i gh er 
real producti vi ty. Local busi ness wi ll also face i ncreased expli ci t or
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i mpli ci t costs of renti ng th e land and structures th ey use i n th ei r opera 
ti ons. Fi scal benefi ts or costs of th e growth  may occur, dependi ng on 
th e balance of i ncremental tax revenue versus servi ce demands from 
new development.
In addi ti on, th ere are more i ntangi ble benefi ts and costs from economi c 

development poli cy. Growth  may h ave envi ronmental and congesti on 
costs, and may ch ange th e "ch aracter" of th e communi ty ei th er i n a 
posi ti ve or negati ve di recti on. Fi nally, th e earni ngs benefi ts from growth  
may be parti ally or totally offset by th e value of lei sure foregone wh en 
i ndi vi duals work  more. In h i gh -unemployment ci ti es, th e opportuni ty 
cost of lei sure ti me could be argued to be close to zero. In h i gh - 
unemployment ci ti es, wh ere obtai ni ng a j ob i s di ffi cult, many 
unemployed i ndi vi duals wi ll place a very large dollar value on getti ng 
a j ob, i n th at th ey would be wi lli ng to accept very low wages. In low- 
unemployment ci ti es, wh ere obtai ni ng a j ob i s much  easi er, most 
resi dents wh o place a large value on getti ng a j ob wi ll be able to fi nd 
a j ob. Th e remai ni ng unemployed wi ll place a relati vely h i gh  value on 
th ei r lei sure ti me. At th e extreme, th e unemployed work er's reserva 
ti on wage—th e lowest wage at wh i ch  th e work er would be wi lli ng to 
accept a j ob offer—may be as h i gh  as th e mark et wage i n low- 
unemployment ci ti es. In th at case, th e i ncreased employment prob 
abi li ti es and work i ng ti me associ ated wi th  growth  would produce li ttle 
net benefi t to resi dents.6
Wh at wi ll not be i ncluded i n th i s benefi t-cost analysi s i s th e effect 

of economi c development i n th i s metropoli tan area on th e resi dents of 
oth er areas. Posi ti ve effects of growth  on th e value of property owned 
by nonresi dents wi ll be i gnored, along wi th  potenti al damagi ng effects 
on oth er areas i f faster growth  h ere tends to reduce growth  th ere. Th e 
nati onal perspecti ve on state and local economi c development poli ci es 
wi ll be addressed i n ch apter 8.
Table 7.6 sh ows th e assumpti ons made h ere to develop th i s 

metropoli tan area benefi t-cost analysi s for an average development poli cy 
i n an average metropoli tan area. Wh ere assumpti ons are needed, I con 
si der a "central case" assumpti on based on th e most li k ely esti mates. 
I also consi der a range of plausi ble assumpti ons th at devi ate from th at 
central case assumpti on.
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Table 7.6
Assumptions and Sources for Benefit-Cost Analysis

of "Average" Economic Development Program
for Hypothetical Average MSA

Assumption Source

1. Earni ngs as percentage of 
personal i ncome = 73.5 percent.

2. Asset value of local property as 
percentage of personal i ncome = 
263.6 percent.

3. Flow value of expli ci t and i mpli ci t 
i ncome from local property, to local 
resi dents, as percentage of personal 
i ncome = mi ni mum of 4.0 percent, 
maxi mum of 7.9 percent, central case 
of 5.9 percent.

4. Long-run elasti ci ty of MSA 
employment wi th  respect to state and 
local busi ness taxes = -.3 i n central 
case (-.1 to -.6 i s range of 
assumpti ons).

5. Busi ness sh are of state and local 
taxes = .34.

6. Average personal state and local 
taxes as percentage of personal i n 
come = 10.6 percent.

7. Elasti ci ty of real earni ngs wi th  
respect to employment growth  = .44 
± .26.

1988 fi gures from 1990 U.S. 
Stati sti cal Abstract, p. 432.

Fi gures on net structure value i n 
1988 from pp. 101 and 102 of 
August 1990 Survey of Current 
Busi ness, ti mes 1.25, di vi ded by per 
sonal i ncome fi gures from p. 432 of 
1990 U.S. Stati sti cal Abstract. 
Multi pli cati on by 1.25 i s based on 
assumpti on th at land i s one-fi fth  of 
real estate value, structure value i s 
four-fi fth s.

Assumpti on of 3 percent real di scount 
rate. 263.6 * .03 = 7.9 percent. 
Central case assumes 75 percent of 
property i s locally owned, wi th  range 
of 50 to 100 percent.

Revi ew of li terature i n ch apter 2.

U.S. Advi sory Commi ssi on on In 
tergovernmental Relati ons, Interstate 
Tax Competi ti on, March  1981, p. 63. 
(UI i ncluded as tax; revi sed versi on 
of report appendi x used.)

Fi gures on state and local tax recei pts 
from Survey of Current Busi ness, 
January 1990, p. 15, table 3.3, 
multi pli ed by personal sh are of .66 
(= 1-busi ness sh are).

OLS esti mates from th i s ch apter, ± 2 
standard errors.
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Table 7.6 (Continued)

Assumption Source

8. Elasti ci ty of property values wi th  
respect to employment growth  = .45 
± .24.

9. Cost of foregone lei sure = max 
i mum value of 74 percent of earni ngs 
benefi t.

10. Effects of h i gh er costs of li vi ng 
for local resi dents i n reduci ng real 
value of nonearni ngs components of 
i ncome = .20 ± (.06) ti mes 26.5 
percent of i ncome th at i s nonearni ngs 
= .05 percent ± .02 percent.

11. Cost of extra wages to local 
busi nesses, not offset by producti vi ty 
i nfluences = maxi mum value of 24 
percent of earni ngs benefi t.

12. Impli ci t or expli ci t extra costs of 
land and bui ldi ngs to locally owned 
busi ness = mi ni mum of 2.6 percent 
of property value benefi t, maxi mum 
of 13.1 percent, central case of 7.8 
percent.

OLS esti mates from ch apter 5 of 
growth  i mpact on old BLS measure 
of owner-occupi ed h ousi ng pri ces, + 
2 standard errors.

Table 7.3: usi ng long-run demand 
sh ock  esti mates, sum of employment 
sh ock  effects on labor mark et acti vi  
ty, di vi ded by sum of employment 
sh ock  effects on all earni ngs com 
ponents ((.265 + .103 + .000) / 
.496).

Ch apter 5 esti mates of effects of 
growth  sh ock  on local CPI, ± 2 stan 
dard errors, and i nformati on on 
nonearni ngs sh are of i ncome from p. 
432 of 7990 U.S. Stati sti cal Abstract. 
Effects of i ncreased CPI on real 
value of earni ngs already reflected i n 
real earni ngs esti mates.

Table 7.3: usi ng long-run overall 
growth  esti mates, sum of employment 
sh ock  effects on real wages, di vi ded 
by sum of employment sh ock  effects 
on all earni ngs components 
((.101 + .159)/ .553) = .47. 
Assumpti on th at no more th an 50 
percent of busi nesses are locally own 
ed: 47 percent ti mes .50 =24 
percent.

Fi gures on pri vate nonresi denti al 
value of structures, p. 463 of 7990 
U.S. Stati sti cal Abstract = 26.1 per 
cent of all structure value. Central 
case assumes 30 percent of all 
busi ness property i s locally owned. 
Mi ni mum assumes 10 percent, max 
i mum assumes 50 percent local 
ownersh i p.
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Based on th ese assumpti ons, table 7.7 presents th e range of plausi  
ble esti mates of annual benefi ts and costs of a program th at leads to 
1 percent extra employment for a metropoli tan area i n th e long run. 
Th e range of plausi ble esti mates i s wi de enough  th at i t i s i mpossi ble 
to say wh eth er state and local economi c development poli ci es wi ll 
generally benefi t th e resi dents of th e targeted metropoli tan area. Th i s 
i ndetermi nate conclusi on i s not surpri si ng. If th e programs qui te clear 
ly always h ad net benefi ts, we would expect a lot more money to be 
devoted to economi c development th an i s currently th e case. If th e pro 
grams were obvi ously net losers, th ei r enormous expansi on i n most states 
duri ng th e 1980s would h ave been unli k ely.
Despi te th i s uncertai n conclusi on about th e "bottom-li ne" of economi c 

development, table 7.7 i s i nformati ve because i t sh ows wh at factors 
and assumpti ons are most i mportant i n determi ni ng th e net benefi ts of 
development poli ci es. Th e net benefi ts appear to be most sensi ti ve to 
th e magni tude of real earni ngs effects, th e program cost per j ob created, 
and th e cost of forgone lei sure. On th e oth er h and, th e exact magni tude 
of property value effects appears to be of lesser i mportance.
Th e sensi ti vi ty of net benefi ts to th ese th ree factors h as i mportant 

i mpli cati ons for both  research  and poli cy. For research ers, th ese fi nd 
i ngs i ndi cate areas wh ere more research  would be most h elpful i n 
evaluati ng th e net benefi ts of development poli cy.
For poli cymak ers, th ese fi ndi ngs i ndi cate areas wh ere poli cy desi gn 

may mak e th e most di fference i n th e overall benefi ts of th e programs. 
Table 7.7 sh ows effects of an "average" poli cy i n an "average" 
metropoli tan area. Presumably, each  metropoli tan area and each  ch osen 
poli cy wi ll di ffer i n i mportant ways from th e average, wi th  consequent 
di fference i n effects. For example, economi c development poli ci es i n 
metropoli tan areas wh ere unemployment i s h i gh  wi ll tend to h ave lower 
reservati on wages for th e unemployed, i ncreasi ng th e probabi li ty of net 
benefi ts from th e program for area resi dents.
In addi ti on, table 7.7 suggests th at state and local poli cymak ers sh ould 

focus a great deal of attenti on on th e "cost-effecti veness" of economi c 
development programs—th e program cost per j ob created—as th i s may 
be cruci al to wh eth er th e program sh ould be adopted. Th i s i ncreases



Effects of Economi c Development Poli cy 183

Table 7.7
Long-Run Annual Benefits and Costs 

of an "Average" Economic Development Program
Resulting in 1 Percent Employment Growth, 

Stated as Percentage of MSA Annual Personal Income

Benefits Value as Percent of MSA Income

Real earni ngs
Property i ncome, both  expli ci t and i mpli ci t 
Benefi ts to locally owned busi nesses of 
subsi di es, extra profi ts from growth ___

.32 (.13 to .51) 

.03 (.01 to .05)

Sum of benefi ts .35 plus ? 
(.14 to .56 plus ?)

Costs Value as Percent of MSA Income

Tax costs to resi dents 

Foregone lei sure

Effect of h i gh er local cost-of-li vi ng 
i n reduci ng real value of resi dents' 
nonlabor i ncome

Envi ronmental/congesti on costs

Costs to locally owned busi ness of h i gh er 
wages, not offset by producti vi ty 
i mprovements

Costs to locally owned busi nesses of 
h i gh er rental pri ces of land and 
structures

.18 (.09 to .55)

Up to 74 percent of earni ngs 
benefi ts (Max. = .38)

.05 (.03 to .07)

Up to 24 percent of earni ngs 
benefi t (Max. = .12)

.00 (.00 to .01)
.23 percent plus ?

(.12 plus up to 1.13 plus)
Sum of costs

Other Factors

Fi scal benefi ts or costs
Ch ange i n ch aracter of communi ty
Net effi ci ency effects

NOTES: Parenth eses sh ow plausi ble range of esti mated benefi ts and costs. See table 7.6 for speci fi c 
assumpti ons and sources beh i nd th ese fi gures. Th e table assumes: typi cal esti mated growth  ef 
fects from th i s study on earni ngs and property values, wi th  th e range gi ven by two standard er 
rors to ei th er si de; tax elasti ci ti es of busi ness employment of -.1 to -.6 (-.3 for central case); 
maxi mum value of foregone lei sure th at exactly offsets all earni ngs effects caused by more work  
rath er th an more wages. All fi gures are recali brated as percent of personal i ncome from wh atever 
uni ts th ey i ni ti ally were i n. Maxi mum values for foregone lei sure and wage costs are based on 
earni ngs benefi t of .51 percent.
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th e attracti veness of "new wave" economi c development programs- 
programs focused on small busi ness, entrepreneursh i p, and i mproved 
tech nology—wh i ch  clai m to be more cost-effecti ve th an tradi ti onal 
economi c development programs of fi nanci al subsi di es to branch  plants. 
In addi ti on, th e sensi ti vi ty of net local benefi ts to program costs per 
j ob created i ndi cates th at th ere are potenti ally great advantages from 
more selecti ve economi c development subsi dy programs th at seek  to 
focus subsi di es on th e few fi rms wh ose locati on and employment ch oi ces 
are most li k ely to be affected, rath er th an si mply cutti ng busi ness taxes 
across-th e-board.
Fi nally, th e earni ngs effects of local economi c growth  probably vary 

qui te a bi t, dependi ng on th e nature of th e growth  and th e nature of 
th e local labor mark et. Because th i s book  i s an i ni ti al study of economi c 
development and th e local labor mark et, th e focus h as deli berately been 
narrowed to th e basi c i ssue of h ow aggregate employment demand i n 
local areas affects average economi c outcomes. A more soph i sti cated 
and di ffi cult analysi s would recogni ze th at th e types of j obs and th e sk i lls 
of exi sti ng resi dents also mak e a di fference. Speci fi cally, faster local 
growth  i s more li k ely to i ncrease employment probabi li ti es of current 
resi dents and less li k ely to si mply lead to i n-mi grati on, i f th e new j obs 
requi re sk i lls th at current unemployed resi dents ei th er already h ave or 
can easi ly obtai n. Th e empi ri cal esti mates only di rectly i ndi cate th at 
overall local labor demand h as i mportant long-run effects on labor mark et 
outcomes for a regi on's resi dents. However, i t i s a plausi ble i nference 
th at speci fi c types of local labor demand also h ave i mportant long-run 
effects. If th i s i s so, state and local poli cy mak ers sh ould focus more 
attenti on on tryi ng to i ncrease th e types of j obs th at wi ll provi de th e 
greatest employment and upgradi ng benefi ts for current resi dents.

Conclusion

Th e bottom li ne i s th at real earni ngs effects of faster local growth  
are si gni fi cant. Th ese effects are greater i n percentage terms for black s 
and less-educated work ers. As a result, lower-earni ngs males gai n far
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more i n percentage terms from local growth  th an h i gh er-earni ngs males. 
Th e pattern of th ese earni ngs effects i s so progressi ve th at i t seems li k ely 
th at overall effects of local growth  on th e i ncome di stri buti on, i ncludi ng 
oth er sources of fami ly i ncome and th e property value effects of growth , 
are at least modestly progressi ve.
Furth ermore, i t i s easy to mak e plausi ble assumpti ons under wh i ch  

state and local economi c development poli ci es promoti ng faster local 
growth  wi ll h ave net benefi ts for an area. Even wh en th e costs of 
economi c development programs are consi dered, th e local area may 
well gai n.
Th i s opti mi sti c vi ew of state and local economi c development poli cy 

as both  effi ci ent and progressi ve depends on a speci fi c set of ci r 
cumstances. In parti cular, i t i s most accurate for a h i gh -unemployment 
area th at uses relati vely cost-effecti ve economi c development i ncenti ves, 
fi nances th ese programs i n a manner th at i s at least rough ly propor 
ti onal to i ncome, and attracts j obs th at are accessi ble to th e area's 
unemployed. Ch angi ng any of th ese assumpti ons mak es i t less li k ely 
th at th e area's poor wi ll benefi t from economi c development.
Th us, th e results i n th i s ch apter could also be used to develop a relati ve 

ly pessi mi sti c vi ew of state and local economi c development poli cy. 
In an area wi th  low unemployment, th e benefi ts of more j obs wi ll be 
relati vely small. If th e area uses economi c development programs th at 
are relati vely costly per j ob created, th e net benefi ts of economi c develop 
ment for th e area could easi ly be strongly negati ve.
Furth ermore, j ust look i ng at th e aggregate well-bei ng of th e poor, 

or of oth er groups, i gnores th e parti cular gai ns and losses of speci fi c 
i ndi vi duals. Even under th e opti mi sti c vi ew, even wi th  an effi ci ent, pro 
gressi ve economi c development poli cy, speci fi c poor i ndi vi duals wi ll 
no doubt lose si gni fi cantly from th e poli cy, due to i ncreases i n th e cost-of- 
li vi ng and taxes th at, i n th ei r parti cular case, are not counterbalanced 
by labor mark et or property mark et gai ns.
Fi nally, all of th e analysi s i n th i s ch apter h as tak en a local perspec 

ti ve: wh at are th e di stri buti onal and effi ci ency effects of state and local 
economi c development poli cy from th e perspecti ve of th e local area 
i n wh i ch  th e poli cy i s i mplemented? We sh ould also consi der th e na 
ti onal perspecti ve. Th e next ch apter turns to th at i ssue.
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NOTES

1. Th at i s, because RE = 52* LFP *ER* MRS * RW, dlnRE/dX = d\nLFP/dX •+ d\nER/dX 
+ dlnHRS/dX + d\nRW/dX, wh ere RE i s real earni ngs, LFP i s th e proporti on of week s i n th e 
labor force duri ng th e year, ER i s th e rati o of week s employed to week s i n th e labor force, MRS 
i s th e average h ours work ed per week  wh en employed, RW i s th e real wage per h our, and X 
i s some vari able such  as j ob growth . But k nowledge of th e vari ance of th e esti mates of each  of 
th e ri gh t-h and si de deri vati ves does not tell us th e vari ance i n th e left-h and si de deri vati ve of th i s 
equati on, except i n th e unli k ely event th at th ese esti mates are uncorrelated. Th e easi est way to 
esti mate th e vari ance of th e left-h and si de deri vati ve i s to di rectly esti mate th e deri vati ve.
2. Th at i s, th ey used th e sh are component of a sh i ft-sh are analysi s to predi ct overall growth .
3. Appendi x 7.1 presents th e results i n more detai l.
4. See appendi x 7.1 to th i s ch apter for stati sti cal tests of di fferences between th e effects on real 
earni ngs of overall growth  and demand-i nduced growth .
5. Th ere i s unli k ely to be a "Laffer curve" for regi onal economi c development programs; th at 
i s, th e budgetary effects of th ese programs are unli k ely to offset th ei r i ni ti al budgetary cost. Based 
on th e li terature revi ew i n ch apter 2, th e effects of a state or metropoli tan area busi ness tax rate 
reducti on on j ob growth  are not strong enough  to prevent busi ness tax revenue from decli ni ng. 
Furth ermore, addi ti onal busi ness growth  wi ll requi re addi ti onal servi ces. Fi nally, h ouseh old i n- 
mi grati on probably i mposes fi scal costs. Th us, any regi onal economi c development program wi ll 
h ave a net budgetary cost, consi deri ng both  th e expli ci t budgetary cost of th e program and th e 
net fi scal effects of growth .
6. Th e rati onale for th i s vari ati on across metropoli tan areas i n th e value of provi di ng j obs for 
th e unemployed i s explored i n much  greater detai l i n ch apter 8 and appendi x 8.1.
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Is State and Local

Economic Development Policy
a Zero-Sum Game?

Wh en seen from a nati onal perspecti ve, economi c development 
poli cy mak ers are i nvolved i n a zero sum game. Wh en one state 
wi ns by convi nci ng a fi rm to locate wi th i n i ts boundari es, th e oth er 
49 states lose. (Barry M. Rubi n and C. Kurt Zorn, "Sensi ble State 
and Local Economi c Development" i n Publi c Admi ni strati on 
Revi ew, March /Apri l 1985, p. 334)

It would be best i f states would get togeth er and declare an end 
to th e rampant bi ddi ng war [for busi ness i nvestment, especi ally 
forei gn i nvestment]. Th e Massach usetts legi slature h as proposed 
a moratori um on i ncenti ves, but only a state wi th  such  low 
unemployment can afford to push  for one. Poorer states are unli k ely 
to si gn such  a pact and wi ll conti nue to do everyth i ng th ey can, 
wi th i n th ei r budget constrai nts, to enti ce more i nvestment. Th ere 
i s perh aps no way to stop i t wi th out federal i nterventi on, unless 
th e federal government taxes th e i ncenti ves gi ven to locali ti es, to 
mak e i ncenti ves less valuable to fi rms and di mi ni sh  th e mad scram 
ble a li ttle. (Page 250 i n Norman Gli ck man and Douglas Wood 
ward, Th e New Competi tors, 1989)

Previ ous ch apters sh ow th at economi c development poli ci es may 
benefi t th e state or metropoli tan area th at adopts th em. But does th e 
nati on benefi t?
Th e zero-sum game argument agai nst economi c development i s th at 

development poli ci es only redi stri bute j obs among state or local areas. 
Th e number of j obs i n th e nati on i s unch anged, and th e effi ci ency of 
th e nati onal economy i s unaffected. Th e gai ns of th e unemployed i n 
one local area are offset by th e losses of th e unemployed i n oth er local 
areas. Furth ermore, state and local competi ti on for j obs results i n
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generally lower busi ness taxes, mak i ng th e nati onal di stri buti on of i n 
come less fai r.
Th e easi est defense of economi c development poli ci es i s th at some 

of th ese poli ci es—such  as research  and development subsi di es and 
assi stance to entrepreneurs—may i ncrease th e producti vi ty of th e 
economy. A more di ffi cult i ssue i s wh eth er economi c development 
poli ci es ai med at i ncreasi ng local j ob growth  result i n nati onal benefi ts.
I wi ll argue i n th i s ch apter th at state and local competi ti on for j obs 

does provi de benefi ts for th e nati on, admi tti ng at th e outset th at th e em 
pi ri cal evi dence for or agai nst th i s argument i s sparse. Th e argument 
rests more on logi c th an on th e wei gh t of th e empi ri cal evi dence.
Th e zero-sum game argument agai nst state and local competi ti on for 

j obs can be addressed from several perspecti ves. Fi rst, even i f overall 
nati onal j ob growth  i s unaffected by th i s competi ti on, wi ll th i s com 
peti ti on redi stri bute j obs among local areas i n a pattern th at offers any 
benefi ts for th e nati on?
Second, wi ll state and local competi ti on for j obs affect overall na 

ti onal j ob growth ?
Th i rd, wh at i mpli cati on does state and local competi ti on for j obs h ave 

for th e nati onal di stri buti on of i ncome?
Arguments th at th e economi c development competi ti on for j obs mi gh t 

offer some nati onal benefi ts h ave previ ously been made by Blai r, Fi ch ten- 
baum, and Swaney (1984) and Ri neh art and Lai rd (1972). My argu 
ment provi des more speci fi cs about th e di fferent benefi ts and costs of 
state and local competi ti on for j obs. It i s also di sti ncti ve i n di scussi ng 
some of th e empi ri cal evi dence for and agai nst th e nati onal benefi ts of 
state and local competi ti on for j obs.

The Easy Argument: 
Encouraging Productivity is not a Zero-Sum Game

Wealth  i s our capaci ty to produce goods and servi ces th at we 
value. Economi c development i s th e process of i nnovati on th rough  
wh i ch  we i ncrease th e capaci ty of i ndi vi duals and organi zati ons
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to create wealth . . . . Th e relocati on of a factory from th e frostbelt 
to th e sunbelt wi ll not count as addi ti onal wealth  from th e nati onal 
poi nt of vi ew—i t i s si mply a zero sum game. . . . Th e emph asi s 
i n th i s book  i s upon th ose poli ci es th at are not zero sum games. 
(Pp. 12-13, i n Th e Wealth  of States, Roger Vaugh an, Robert 
Pollard and Barbara Dyer, 1985)

Many of th e newer, more i nterventi oni st economi c development 
poli ci es—wh i ch  I labeled "new wave" economi c development poli ci es 
i n ch apter 1—h ave broader goals th an creati ng j obs. New wave poli ci es 
i nclude: encouragi ng more appli ed research  proj ects between state 
uni versi ti es and busi nesses; encouragi ng exi sti ng state busi nesses to 
moderni ze; provi di ng i nformati on and trai ni ng on h ow to be an en 
trepreneur, or on h ow to export products.
New wave poli ci es h ave di verse goals, but many ai m, i n one way 

or anoth er, at i ncreasi ng th e producti vi ty of th e economy of some local 
area. Wi th  more k nowledge about tech nology, exporti ng, or sound 
busi ness practi ces, busi nesses can produce more h i gh ly valued products 
wi th  th e resources th ey h ave avai lable.1
New wave poli ci es to i ncrease busi ness k nowledge cost money, of 

course. In order for soci al producti vi ty to i ncrease as a result of th ese 
poli ci es, th e value i n greater busi ness producti vi ty of greater busi ness 
k nowledge must exceed th e costs of provi di ng th e k nowledge. For th i s 
to be th e case, pri vate k nowledge mark ets must, for some reason, h ave 
operated i mperfectly pri or to th e government i nterventi on. One can th i nk  
of a number of reasons wh y valuable busi ness k nowledge and i nforma 
ti on mi gh t not be opti mally provi ded by th e pri vate mark et. For exam 
ple, fi rms mi gh t di strust pri vate consultants clai mi ng to provi de valuable 
i nformati on. In addi ti on, acqui ri ng i nformati on can be expensi ve, and 
fi rms mi gh t h ave di ffi culty obtai ni ng th e fi nanci ng needed. Fi nally, some 
types of busi ness k nowledge acqui si ti on, such  as h i gh  tech nology 
research , may h ave spi llover benefi ts for oth er fi rms th at are not tak en 
i nto account by fi rms i n mak i ng th ei r i nvestment deci si on. Based on 
th ese problems wi th  pri vate mark ets i n i nformati on and k nowledge, th e 
case th at government i nterventi on mi gh t i mprove matters i s plausi ble.
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New wave poli ci es th at successfully i mprove th e producti vi ty of a 
local area wi ll also i mprove th e producti vi ty of th e nati on. State and 
local competi ti on to i mprove producti vi ty wi ll i mpose costs on some 
local areas. Wh i le more producti ve areas wi ll grow, less producti ve 
areas wi ll decli ne. But th e net result of th i s process i s th at overall pro 
ducti vi ty goes up. Th e nati on wi ll be able to obtai n more valued goods 
and servi ces at a lower cost.
Th i s defense of state and local economi c development poli ci es i s not 

totally sati sfactory, h owever. Fi rst, alth ough  th e case for government 
programs to i mprove busi ness k nowledge and i nformati on i s plausi ble 
i n th eory, empi ri cal evi dence for th e effi cacy of th ese poli ci es i s lack  
i ng, as di scussed i n ch apter 2. We need better evaluati ons of wh eth er 
th ese new wave economi c development poli ci es actually ach i eve th ei r 
goals.
Second, as menti oned i n ch apter 1, most state and local economi c 

development resources today are not devoted to new wave poli ci es, but 
to tax and oth er busi ness subsi di es i ntended to i ncrease local j ob growth . 
If we want to evaluate th e nati onal benefi ts of state and local economi c 
development poli cy, we must consi der th e nati onal i mpli cati ons of state 
and local competi ti on for j obs.

Is Redistributing Jobs a Zero-Sum Game?

I fi rst analyze th e nati onal benefi ts of state and local competi ti on for 
j obs under th e assumpti on th at th e competi ti on h as no effect on nati onal 
j ob growth .2 Th e competi ti on for j obs results i n some redi stri buti on 
of j obs across local areas. Is th i s redi stri buti on li k ely to provi de any 
nati onal benefi ts, and i f so, under wh at condi ti ons?
To answer th ese questi ons, I fi rst ask  wh eth er th e benefi ts of addi  

ti onal j obs are li k ely to vary i n di fferent local labor mark ets, such  as 
di fferent metropoli tan areas. Th e empi ri cal results i n th i s book  mi gh t 
be i nterpreted as i ndi cati ng th at th e benefi ts of j ob growth  are unvary 
i ng across local areas. Th e results i n ch apter 4, for example, i ndi cate 
th at extra j ob growth  h as si mi lar effects on unemployment and labor
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force parti ci pati on i n di fferent metropoli tan areas, regardless of th ei r 
i ni ti al rate of j ob growth . Th e benefi ts of a reducti on i n unemployment, 
h owever, are probably much  greater i n h i gh -unemployment local areas 
compared to low-unemployment areas. Some of th e th eoreti cal reasons 
beh i nd th i s posi ti on are outli ned i n appendi x 8.1; th e i ntui ti on beh i nd 
th i s th eory wi ll be presented h ere i n th e text.
Th e basi c reason for th e di verse benefi ts of reduci ng unemployment 

i n h i gh - versus low-unemployment areas i s th at th e average 
ch aracteri sti cs of th e unemployed wi ll di ffer between areas. Suppose 
th at at current mark et wages, th ere i s excess labor supply. Indi vi duals 
wi lli ng to supply labor wi ll di ffer, h owever, i n th e lowest wage at wh i ch  
th ey are wi lli ng to work , wh i ch  economi sts call th e "reservati on wage" 
of th e i ndi vi dual. Some i ndi vi duals may place a great value on getti ng 
a j ob, and th ei r reservati on wages are qui te low. Reservati on wages 
could be low for any of a number of reasons. Some i ndi vi duals wi th  
low reservati on wages may h ave no oth er source of i ncome. Oth ers 
may h ave strong moral beli efs about th e i mportance of h avi ng a j ob.
In th e same local labor mark et, some i ndi vi duals may place a low 

value on getti ng a j ob: th ei r reservati on wages are h i gh . Some of th ese 
i ndi vi duals may h ave oth er sources of i ncome, from oth er fami ly 
members or from fi nanci al assets. Oth ers may feel th ey h ave valuable 
uses of th ei r ti me oth er th an wage labor, such  as tak i ng care of th ei r 
ch i ldren.
In a local labor mark et wi th  excess labor supply, wh at types of i n 

di vi duals are most li k ely to get and k eep th e scarce j obs th at are avai lable? 
Th e most reasonable assumpti on i s th at th ose i ndi vi duals wi th  th e lowest 
reservati on wages wi ll be most li k ely to get th e avai lable j obs. Th ey 
are li k ely to wai t longer i n li ne for j ob i ntervi ews and search  more 
vi gorously for j ob openi ngs, and th ey are less li k ely to qui t a j ob once 
th ey obtai n one.3
Under th ese assumpti ons, consi der now two local labor mark ets th at 

di ffer only i n th at one h as a lower demand for labor, and h ence h i gh er 
unemployment, th an th e oth er. Assume th at th e two local labor mark ets 
h ave a si mi lar di stri buti on of i ndi vi duals across di fferent reservati on 
wages.
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In th e local labor mark et wi th  low labor demand, only i ndi vi duals 
wi th  very low reservati on wages wi ll obtai n j obs. Th e remai ni ng 
unemployed wi ll i nclude many i ndi vi duals wi th  qui te low reservati on 
wages. An addi ti onal j ob i n th i s h i gh -unemployment local area wi ll go 
to an i ndi vi dual wh ose reservati on wage i s relati vely low, and h ence 
th e benefi t of th i s j ob—th e wage pai d mi nus th e reservati on wage— 
wi ll be large. A loss of a j ob i n th i s h i gh -unemployment area wi ll be 
suffered by an i ndi vi dual wi th  an extremely low reservati on wage, and 
h ence th e soci al cost of th i s lost j ob—th e lost wage mi nus th e reserva 
ti on wage—wi ll be large.
In contrast, i n th e local labor mark et wi th  h i gh  labor demand, many 

i ndi vi duals wi th  relati vely h i gh  reservati on wages wi ll obtai n j obs. Th e 
remai ni ng i ndi vi duals wi ll mostly be i ndi vi duals wi th  even h i gh er reser 
vati on wages. An addi ti onal j ob i n th i s low-unemployment local area 
wi ll li k ely go to an i ndi vi dual wh ose reservati on wage i s relati vely h i gh , 
and h ence th e benefi ts of th i s j ob wi ll be small. A loss of a j ob i n th i s 
low-unemployment area wi ll li k ely be suffered by an employed i ndi vi dual 
wi th  a relati vely h i gh  reservati on wage, and h ence th e soci al cost of 
th i s lost j ob wi ll tend to be small.4
Th e net nati onal benefi ts of i ncreasi ng j ob growth  i n one local area 

and reduci ng j ob growth  i n oth er areas th us depend on th e relati ve 
unemployment rate of th e local area th at enj oys i ncreased j ob growth . 
If th e area h as a h i gh er-th an-average unemployment rate, th e benefi ts 
of reduci ng unemployment i n th at local area are li k ely to exceed th e 
costs th at result from i ncreasi ng unemployment i n oth er areas. If th e 
area h as a lower-th an-average unemployment rate, th e benefi ts of reduc 
i ng unemployment i n th at local area are li k ely to fall sh ort of th e soci al 
costs from i ncreasi ng unemployment i n oth er areas. From a nati onal 
perspecti ve, we sh ould applaud economi c development poli ci es to i n 
crease j ob growth  wh en th ese poli ci es are pursued by h i gh -unemployment 
local areas, and deplore economi c development poli ci es to i ncrease j obs 
wh en th ey are pursued by low-unemployment areas.
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Reservation Wages and Local Unemployment

We would li k e to h ave empi ri cal evi dence on wh eth er th e average 
reservati on wages of th e unemployed are lower i n h i gh -unemployment 
local labor mark ets. Unfortunately, alth ough  a number of studi es h ave 
surveyed th e unemployed to determi ne th ei r reservati on wages, th e i ssue 
of wh eth er stated reservati on wages vary wi th  local unemployment h as 
recei ved li ttle attenti on.
Only one study h as exami ned h ow reservati on wages vary wi th  th e 

local unemployment rate. Th i s study by Jones (1989) fi nds th at for every 
1 percent i ncrease i n th e local unemployment rate, th e average reser 
vati on wage of th e unemployed i s reduced by 1.2 percent to 1.6 percent.5
Th i s esti mated effect of local unemployment on reservati on wages 

seems small, but i t would result i n si gni fi cant di fferences i n th e net 
benefi ts of addi ti onal j obs i n di fferent local labor mark ets. Th e soci al 
benefi t of an addi ti onal j ob i s th e wage pai d mi nus th e reservati on wage. 
Suppose th at th e average reservati on wage of th e unemployed i s about 
90 percent of mark et wages; th i s i s consi stent wi th  data presented by 
Jones, as well as wi th  a number of reservati on wage studi es summari z 
ed by Gordon (1973).6 Th en th e benefi t of an addi ti onal j ob i n th e average 
local labor mark et i s 10 percent of th e wages pai d. Consi der a local 
area wh ose unemployment rate i s 5 percent above average. Based on 
th e results i n Jones, reservati on wages i n such  a local area may be as 
much  as 8 percent lower th an i n th e average area, or only 82 percent 
of average wages. Th e benefi ts of an addi ti onal j ob i n th i s h i gh - 
unemployment local area wi ll be 18 percent of th e wages pai d, 80 per 
cent greater th an th e benefi ts of an addi ti onal j ob i n an average local area.
In addi ti on, several studi es sh ow th at reservati on wages decrease th e 

longer an i ndi vi dual i s unemployed (Kasper 1969; Steph enson 1976; 
Fi sh e 1982; Ki efer and Neumann 1979). Local labor mark ets wi th  h i gh  
unemployment would be expected to cause a longer durati on of 
unemployment for th e average i ndi vi dual, wh i ch  would tend to decrease 
average reservati on wages.
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Which Areas Pursue Economic Development?

Economi c development efforts i n h i gh -unemployment local labor 
mark ets may produce some benefi ts for th e nati on. But are h i gh - 
unemployment local areas more li k ely th an th e average area to adopt 
and expand economi c development programs?
Th e poli ti cal rewards for expandi ng economi c development programs 

i n h i gh -unemployment local areas are stronger th an i n th e average area. 
Many unemployed i ndi vi duals i n th ese h i gh -unemployment areas—and 
th ei r relati ves and fri ends—would percei ve large employment benefi ts 
from attracti ng j obs to th e area. In contrast, i n low-unemployment local 
areas, th e unemployed are fewer and percei ve lower employment benefi ts 
from obtai ni ng a j ob.
State and local governments may not always be responsi ve to all th ei r 

consti tuents, h owever. Governments i n low-unemployment areas may 
push  parti cular development proj ects i n order to benefi t a few land 
owners. Governments i n h i gh -unemployment areas may rej ect develop 
ment opportuni ti es i n order to k eep wages down for exi sti ng employers. 
Wi lli am Wi nter, former Governor of Mi ssi ssi ppi , tells stori es of h ow, 
i n h i s early poli ti cal career as an economi c developer i n rural Mi ssi ssi ppi , 
h e was i nformed th at h i s Ch amber of Commerce employers di d not want 
h i m to pursue a parti cular i ndustri al prospect from th e North , as i t would 
rui n th e local "labor cli mate." Hence, wh eth er state and local govern 
ments respond to th ei r unemployment si tuati on i n deci di ng on economi c 
development poli ci es cannot be determi ned by th eoreti cal analysi s. We 
h ave to exami ne wh at governments actually do.7
Th e avai lable evi dence i s scant, but i t i ndi cates th at th e most needy 

j uri sdi cti ons play th e economi c development game th e most. Mari anne 
Clark e (1986) of th e Nati onal Governors Associ ati on surveyed state 
governments i n 1985, ask i ng wh y th ei r parti cular state h ad expanded 
i ts economi c development programs. Accordi ng to Clark e, "many states 
i denti fi ed two factors th at h elped mak e economi c development a pri ori ty 
i ssue for th ei r state government i n th e past fi ve years. Th e fi rst was 
th e nature and extent of th e 1981-82 recessi on. Th e second was th e 
ch angi ng structure of th e U.S. economy, resulti ng i n plant closi ngs and 
work er di slocati on. . . . Twenty-seven states responded speci fi cally th at
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th e 1981-82 recessi on h ad been th e k ey factor resulti ng i n ch ange i n 
th ei r development poli cy" (p. 11).
Th ere also are th ree empi ri cal analyses of wh at types of state and 

local governments tend to adopt more economi c development programs.8 
Rubi n and Rubi n (1987) analyzed a 1986 survey of 178 small ci ti es 
i n Illi noi s. Th ey found th at ci ti es wi th  lower medi an i ncome, h i gh er 
poverty, or h i gh er unemployment made greater use of a wi der vari ety 
of economi c development i ncenti ves. Bowman (1987b) analyzed a 1986 
nati onwi de survey, sponsored by th e Nati onal League of Ci ti es, of 322 
ci ti es. Sh e found th at th e most economi cally di stressed ci ti es, as measured 
by th e offi ci al cri teri a used by th e U.S. Department of Housi ng and 
Urban Development i n th e now defunct "UDAG" program, were more 
li k ely to use more economi c development programs and i ncenti ves, and 
were more li k ely to use th em extensi vely. Luger (1987) found th at states 
wi th  h i gh er past unemployment tend to be more acti ve i n i ndustri al 
recrui tment and oth er economi c development programs.
Despi te th i s empi ri cal evi dence, some i nformed observers do not feel 

th at state and local competi ti on for j obs h elps areas wi th  h i gh  unemploy 
ment. For example, accordi ng to Joh n Levy, an urban planner at Vi rgi ni a 
Tech  wh o h as wri tten extensi vely on economi c development, "Wh eth er 
th ere are net equi ty gai ns from th e sum of all local economi c develop 
ment acti vi ty i s an open questi on. It i s unli k ely th at more needy places 
generally outcompete less needy places for new i ndustry" (Levy 1990, 
p. 157).
Th e quotati on from Levy combi nes two separate i ssues. We sh ould 

di sti ngui sh  between th e economi c development effects of h avi ng a system 
of quasi -i ndependent state and local governments th at provi de publi c 
servi ces, and th e effects of gi vi ng state and local governments th e di scre 
ti on to use speci al economi c development subsi di es for parti cular busi ness 
expansi on deci si ons.
Th e overall U.S. system of quasi -i ndependent state and local govern 

ments may h arm th e economi c development prospects of poorer areas. 
Th i s h arm i s more li k ely th e more we assi gn responsi bi li ty for govern 
ment programs th at redi stri bute i ncome—such  as welfare and soci al ser 
vi ce programs—to lower levels of government. Governments i n poorer
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local areas may th en fi nd th emselves burdened wi th  h eavy redi stri buti on 
responsi bi li ti es. As a result, governments i n poorer local areas may be 
forced to h ave h i gh er busi ness taxes and lower publi c servi ces th an oth er 
areas.
Gi vi ng state and local governments th e di screti on to adopt flexi ble 

economi c development programs, h owever, may h elp poorer areas. Wi th  
th i s di screti on, state and local governments can target economi c develop 
ment subsi di es on th e busi ness expansi on deci si ons th at offer th e greatest 
employment benefi ts and for wh i ch  th e subsi di es are most li k ely to af 
fect th e deci si on. Wi th  h i gh  overall tax rates, state and local govern 
ments i n poorer areas are most li k ely to need th i s flexi bi li ty. Furth er 
more, th ey are most li k ely to use th i s flexi bi li ty, due to poli ti cal pressure 
from th ei r unemployed and underemployed.
Th e problems caused by i nadequate federal support for redi stri bu 

ti onal programs sh ould not be confused wi th  th e i ssue of wh eth er state 
and local competi ti on for j obs h elps poorer areas. Most publi c fi nance 
economi sts, wh eth er conservati ve or li beral, would agree th at i ncome 
redi stri buti on programs sh ould be a federal responsi bi li ty. If th e federal 
government fai ls to assume th i s responsi bi li ty, as i s true at th e present 
ti me, economi c development problems and oth er problems for poor areas 
result. Allowi ng di screti onary economi c development programs may 
actually h elp poorer areas, h owever, and allevi ate some of th e problems 
from i nadequate federal support for redi stri buti onal programs.

Does State and Local Competition 
Increase National Growth?

Th e argument th at merely redi stri buti ng j obs among states and local 
areas—wi th  nati onal j ob growth  fi xed—yi elds nati onal benefi ts i s sub 
tle. State and local competi ti on for j obs would certai nly h ave more ob 
vi ous nati onal benefi ts, from th e perspecti ve of poli ti ci ans and th e publi c, 
i f th e competi ti on i ncreased nati onal growth . Does i t do so?
At th e outset, some mi sconcepti ons about branch  plants, small 

busi ness, and nati onal j ob growth  sh ould be clari fi ed. Wh eth er economi c 
development programs target branch  plant attracti on or small busi ness 
start-ups does not necessari ly h ave much  to do wi th  wh eth er th e pro-



Is State and Local Economi c Development Poli cy a Zero-Sum Game? 197

grams i ncrease nati onal j ob growth . It may seem obvi ous th at a branch  
plant h as to locate i n one area or anoth er, wh i le small busi ness start 
ups or expansi ons represent new j obs. But encouragi ng some small 
busi nesses to start-up or expand must mean less sales for some oth er 
busi ness. Overall nati onal j ob growth  may be unaffected. Furth ermore, 
competi ti on for branch  plants may i mprove th e nati onal busi ness cli mate 
enough  th at corporati ons deci de to i ncrease th e total number of new 
branch  plants.
Wh eth er nati onal growth  i s affected by state and local competi ti on 

for j obs depends on wh at nati onal pattern of subsi di es and taxes results 
from th i s competi ti on, and h ow mark ets respond to th e pattern of sub 
si di es and taxes. One effect of th i s competi ti on i s h i gh er subsi di es for 
busi ness th rough out th e nati on. Economi c development subsi di es may 
appear to be for new capi tal i nvestment, as th e most i mportant economi c 
development subsi dy i s property tax abatement. Subsi di es are typi cally 
not automati c, h owever, but are under th e di screti onary control of state 
and local governments, wh o are i nterested i n usi ng th i s di screti on to 
award subsi di es to th e busi nesses th at create th e most new j obs. Hence, 
economi c development subsi di es for busi ness are probably best vi ew 
ed as subsi di es for i ncreased busi ness labor demand.9
To analyze th e nati onal effects of state and local competi ti on i n pro 

vi di ng th ese labor demand subsi di es, i t i s si mplest to consi der th e ef 
fects of a uni form nati onal subsi dy for busi ness labor demand. Such  
a nati onwi de subsi dy wi ll i ncrease nati onal employment i f th e nati on 
suffers from ch roni c i nvoluntary unemployment. A h i gh  level of na 
ti onal i nvoluntary unemployment could persi st i n th e long run, even 
at busi ness cycle peak s, i f wages for some reason fai l to adj ust downward 
enough  to allow labor demand to equal labor supply. Th e best recent 
th eory of wh y wages wi ll tend to be "too h i gh "—th at i s, too h i gh  to 
allow labor mark ets to clear—i s effi ci ency wage th eory. Th i s th eory 
assumes th at h i gh er wages i ncrease labor producti vi ty, because better- 
pai d work ers wi ll feel more fai rly treated and wi ll be more moti vated 
to want to k eep th ei r j ob. As a result, busi nesses wi ll maxi mi ze profi ts 
by i ncreasi ng wages above th e mark et-cleari ng wage level, even th ough  
th ere would be plenty of unemployed work ers avai lable at lower wages.
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Wi th  above mark et-cleari ng wages, nati onal labor demand i s less th an 
nati onal labor supply, resulti ng i n ch roni c i nvoluntary unemployment. 
In any mark et, th e actual amount traded can never be greater th an th e 
lesser of mark et demand or mark et supply. In th e case of above mark et- 
cleari ng wages, nati onal employment wi ll be constrai ned to be equal 
to nati onal labor demand, wh i le th e supply of labor wi ll not be a con 
strai nt. Hence, economi c development subsi di es for i ncreased busi ness 
labor demand wi ll relax th i s constrai nt, and allow nati onal employment 
to expand. Th e employment subsi di es mak e i t profi table for busi nesses 
to i ncrease employment even i f effi ci ency wage consi derati ons prevent 
wages from adj usti ng downward. Furth ermore, as employment i n 
creases, aggregate nati onal i ncome and product demand wi ll expand 
suffi ci ently to buy th e products produced by th ese addi ti onal work ers.
Of course, th ese economi c development subsi di es must be pai d for 

by some sector of th e economy. But i f th e fi nanci ng of economi c develop 
ment programs i s properly desi gned, i t need not i mpede th e employ 
ment expansi on resulti ng from th e subsi di es. For example, i f h ouseh olds 
pay for th e economi c development subsi di es, th i s may result i n some 
adverse effects on labor supply. But i n a labor mark et wi th  ch roni c i n 
voluntary unemployment, labor supply i s not a constrai nt on th e level 
of employment, and th ese reducti ons i n labor supply wi ll not reduce 
employment.
In th e real world competi ti on for j obs, as menti oned above, economi c 

development subsi di es for i ncreased labor demand wi ll not be uni form 
nati onally, but wi ll tend to be h i gh er i n areas wi th  h i gh er unemploy 
ment. Th i s geograph i c vari ati on only strength ens th e argument for 
posi ti ve effects of th e competi ti on on nati onal j ob growth . Hi gh er labor 
demand subsi di es i n h i gh -unemployment areas encourage th e expan 
si on of employment, because i n h i gh -unemployment areas labor demand 
i s th e k ey constrai nt on employment and product demand. Th e i ncreas 
ed j obs i n h i gh -unemployment areas result i n enough  added product 
demand th at nati onal employment can i ncrease. On th e oth er h and, areas 
wi th  full employment wi ll not offer extensi ve economi c development 
subsi di es for labor demand. Subsi di es i n such  areas would not i ncrease 
nati onal employment much , as local labor demand i n th ese areas i s not
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th e k ey constrai nt on employment; any i ncenti ve effects of subsi di es 
on i ncreasi ng local labor demand would tend to be offset by th e reduc 
ed labor supply caused by th e fi nanci ng of th e subsi di es, and th e mark et 
wage wi ll adj ust so th at local employment i s not much  ch anged.
Th e concentrati on of economi c development subsi di es i n h i gh - 

unemployment areas may also tend to i ncrease nati onal employment 
by reduci ng i nflati onary pressures associ ated wi th  a gi ven rate of average 
nati onal unemployment.10 Economi sts h ave usually assumed th at th e 
effect of a 1 percent ch ange i n unemployment on th e i nflati on rate wi ll 
depend on th e level of th e unemployment rate. At h i gh -unemployment 
rates, small decreases i n unemployment wi ll only modestly i ncrease i n 
flati on, and small i ncreases i n unemployment wi ll only modestly decrease 
i nflati on; as unemployment gets lower and lower, th e same si ze small 
decrease i n unemployment wi ll cause larger and larger i ncreases i n 
i nflati on.
Hence, encouragi ng nati onal j ob growth  i n h i gh -unemployment areas 

wi ll tend to result i n less i nflati onary pressures th an encouragi ng uni form 
nati onal j ob growth  i n all local areas, i ncludi ng low-unemployment areas. 
Th i s allows th e nati on to sustai n h i gh er employment levels and lower 
unemployment rates wi th out i gni ti ng an i nflati onary spi ral.
All th e above arguments for j ob competi ti on's benefi ci al effects on 

nati onal employment are th eoreti cal. Th ere i s li ttle empi ri cal evi dence 
avai lable to support—or refute—th ese th eoreti cal arguments. My poi nt 
h ere i s not to prove th at economi c development competi ti on wi ll i n 
crease nati onal employment, but to si mply suggest th at an i ncrease i n 
nati onal employment i s qui te plausi ble. Th e usual assumpti on th at th e 
competi ti on only resh uffles j obs among local areas i s not clearly sup 
ported by logi c or empi ri cal data.

Does State and Local Competition 
Affect the National Income Distribution?

Despi te th e potenti al nati onal benefi ts of state and local competi ti on 
for j obs, a plausi ble argument could be made th at th i s competi ti on h as 
regressi ve effects on th e nati onal i ncome di stri buti on: th e ri ch  gai n and
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th e poor lose. State and local competi ti on for j obs probably reduces 
net taxes on busi ness and i ncreases h ouseh old taxes. Th e benefi ci ari es 
would appear to be busi ness owners, wh o di sproporti onately come from 
upper-i ncome groups. Th e losers would appear to be lower- and mi ddle- 
i ncome groups; th i s appears parti cularly li k ely because state and local 
h ouseh old taxes, such  as i ncome taxes, sales taxes, and property taxes, 
are often beli eved to be di stri buted i n a mi ldly regressi ve fash i on, and 
i ncreases i n state and local h ouseh old taxes would be assumed to h ave 
a regressi ve effect on th e i ncome di stri buti on.
Some progressi ve effects of th e state and local j ob competi ti on may 

h elp offset th e regressi ve effects.11 State and local j ob competi ti on wi ll 
h elp reduce unemployment, parti cularly i n h i gh -unemployment areas. 
Th e unemployed wh o get j obs wi ll tend to come from fami li es wi th  
lower i ncomes th an th e nati onal average for all fami li es. Th e unemployed 
i n h i gh -unemployment areas wi ll tend to h ave lower reservati on wages. 
Indi vi duals wi th  lower reservati on wages, oth er th i ngs equal, are more 
li k ely to come from lower-i ncome fami li es. As sh own i n ch apter 7, 
black s and less-educated i ndi vi duals, wh o tend to h ave lower i ncomes 
th an average, wi ll gai n th e most i n occupati onal upgradi ng and real earn 
i ngs from economi c development.
Even i f th e net nati onal di stri buti onal effects of state and local j ob 

competi ti on are regressi ve, nati onal poli cy mak ers sh ould try to offset 
th e effects rath er th an try to eli mi nate competi ti on. I argue above th at 
state and local j ob competi ti on h as benefi ci al effects on nati onal economi c 
effi ci ency. Any undesi rable regressi ve effects can be offset by mak i ng 
th e federal tax system more progressi ve. Th e desi rable i ncrease i n ef 
fi ci ency from state and local j ob competi ti on can be ach i eved wi th out 
i ncreasi ng th e regressi vi ty of th e nati onal i ncome di stri buti on, i f ap 
propri ate federal tax poli cy adj ustments are made.
If i ncreasi ng th e progressi vi ty of th e federal tax system i s poli ti cally 

i nfeasi ble, th e best nati onal poli cy concerni ng state and local j ob com 
peti ti on i s a more di ffi cult i ssue. But i f poli ti cal feasi bi li ty i s a k ey i ssue, 
one could also questi on wh eth er nati onal restri cti ons on state and local 
economi c development poli ci es are feasi ble. It mi gh t be poli ti cally easi er 
to i ncrease th e progressi vi ty of th e federal tax system th an to prevent 
state and local governments from promoti ng th ei r economi c growth .
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Conclusion

Can th e nati on benefi t from state and local economi c development 
poli ci es? My answer i s a tentati ve yes. State and local economi c develop 
ment competi ti on may i ncrease producti vi ty, redi stri bute j obs towards 
th e h i gh -unemployment areas th at need j obs th e most, and i ncrease na 
ti onal employment by usi ng previ ously unemployed labor. Some em 
pi ri cal evi dence supports th ese proposi ti ons, alth ough  th e evi dence i s 
sparse.
A k ey empi ri cal i ssue i s wh eth er th i s competi ti on actually encourages 

economi c growth  i n areas wi th  h i gh  unemployment. Current empi ri cal 
evi dence i s consi stent wi th  th e beli ef th at i t does. If new empi ri cal 
evi dence sh owed th at th e economi c development competi ti on fai led to 
h elp h i gh -unemployment areas, th e case for federal i nterventi on would 
be stronger. Federal support for greater economi c development of h i gh - 
unemployment areas—and, i f poli ti cally feasi ble, federal efforts to 
di scourage employment growth  i n low-unemployment areas—would 
become a much  more desi rable and i mportant poli cy to ach i eve economi c 
effi ci ency.

NOTES

1. Some new wave programs, as outli ned i n ch apter 1, provi de capi tal as well as k nowledge to 
fi rms. Th i s may also i ncrease producti vi ty i f busi ness proj ects offeri ng good returns are di scri mi nated 
agai nst for some reason by our exi sti ng capi tal mark et structure. However, th e argument th at 
k nowledge and i nformati on mark ets are i mperfect and can be i mproved upon by poli cy seems 
stronger th an th e argument th at government poli cy can correct for capi tal mark et fai lures. Barti k  
(1990) di scusses th ese i ssues i n more detai l.
2. Th e argument h ere and i n followi ng secti ons of th i s ch apter focuses on state and local competi  
ti on for j obs i n order to ach i eve employment benefi ts. Many of th e same arguments could also 
be made about state and local competi ti on for j obs i n order to ach i eve fi scal benefi ts. Th i s com 
peti ti on wi ll tend to reallocate j obs towards local areas wh ere th e fi scal benefi ts are greatest, j ust 
as competi ti on for employment benefi ts reallocates j obs towards areas wh ere th e employment 
benefi ts are greatest. Nati onal j ob growth  may go up as a result of lower average fi scal burdens 
on busi ness, and as a result of reallocati on of busi ness acti vi ty towards areas wh ere publi c servi ce 
costs and envi ronmental costs of addi ti onal busi ness acti vi ty are lower. Fi nally, any undesi rable 
nati onal di stri buti onal i mpli cati ons of th i s competi ti on for fi scal benefi ts can be offset by ch anges 
i n federal tax poli cy. Th ese arguments about competi ti on for fi scal benefi ts are not presented i n 
th e text for two reasons: th i s book  mai nly focuses on employment benefi ts of state and local economi c 
development poli ci es; and th e arguments are so closely parallel th at di scussi ng both  types of com 
peti ti on appears superfluous.
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3. My assumpti on h ere di ffers from wh at h as someti mes been assumed by oth er auth ors. Gramli ch  
(1981), for example, i n h i s book  on benefi t-cost analysi s, assumes th at scarce j obs wi ll be rati on 
ed randomly among all i ndi vi duals wi lli ng to work  at any wage at or below th e mark et wage. 
I beli eve i t more plausi ble to assume th at one's eagerness to work —as measured by th e reserva 
ti on wage—h as at least some correlati on wi th  one's probabi li ty of fi ndi ng and k eepi ng a j ob.
4. Of course, th ere i s consi derable randomness i n th e sh ort run i n wh o gai ns and loses j obs due 
to economi c ch ange. I would not expect th e labor mark et to always allocate more j obs to th ose 
unemployed i ndi vi duals wi th  th e lowest reservati on wages, and allocate layoffs to th ose employed 
i ndi vi duals wi th  th e h i gh est reservati on wages. But over ti me, as i ndi vi duals qui t and are fi red, 
and search  for avai lable j ob openi ngs, th ere wi ll be some tendency to reallocate j obs towards 
i ndi vi duals wi th  lower reservati on wages.
5. A study by Ki efer and Neumann (1979) clai ms th at reservati on wages tend to i ncrease as th e 
local unemployment rate i ncreases. However, th i s study does not di rectly exami ne h ow reserva 
ti on wages vary wi th  local unemployment. Rath er, Ki efer and Neumann use actual accepted wages 
to i nfer h ow reservati on wages vary wi th  local unemployment, based on a complex model of work er 
search  beh avi or. Th ei r conclusi on may be sensi ti ve to th ei r mai ntai ned model.
6. Gordon (1973), i n h i s table 1 on p. 148, summari zes si x studi es of average reservati on wages. 
Th ese reservati on wages vary from 71.8 percent to 97.9 percent of th e previ ous wage of th e i n 
di vi dual. Th e si mple average percentage rati o of reservati on wages to previ ous wages, consi der 
i ng all si x studi es, i s 85.6 percent. Jones (1989) reports th at reservati on wages averaged 10 per 
cent below previ ous wages. I sh ould also note th at th e soci al benefi t of an addi ti onal j ob sh ould 
be adj usted upwards to reflect unemployment i nsurance, welfare, or oth er fi nanci al transfers th at 
tend to i ncrease th e reservati on wage, but cost th e government money. Th ese reduced govern 
ment transfers could ei th er be consi dered to i ncrease th e soci al benefi ts of reduci ng unemploy 
ment, or could be consi dered a fi scal benefi t of addi ti onal j obs.
7. Th e text does not di scuss th e Ti ebout li terature (Ti ebout 1956) on i ntergovernmental competi  
ti on. Some recent arti cles i n th i s li terature h ave di scussed government competi ti on to attract busi ness 
(Gates and Sch wab 1988a, 1988b; Wi ldasi n 1989, 1986; McLure 1986; Wi lson 1985, 1986; Ken- 
yon 1988). Most of th i s li terature focuses on problems of government competi ti on for busi ness 
wh en governments are constrai ned i n th e types of taxes th ey can use. For example, i f govern 
ments h ave to use uni form property taxes, and th i s results i n busi ness property taxes exceedi ng 
th e costs of supplyi ng busi ness wi th  publi c servi ces, th en government competi ti on for busi ness 
wi ll lead to property taxes and publi c servi ces th at are too low and envi ronmental regulati ons 
on busi ness th at are too lax. Local governments reduce taxes and regulati ons i n order to obtai n 
th e fi scal benefi ts from more busi ness acti vi ty; but benefi ts gai ned by one local government are 
lost to oth ers, so th ey are not true soci al benefi ts, and sh ould not play a role i n opti mal govern 
ment deci si ons. However, I would argue th at i n th e current competi ti on for busi ness, state and 
local governments h ave so many di fferent tax abatement and subsi dy programs avai lable th at th ey 
can, i f th ey wi sh , fi ne-tune th ei r i ncenti ves to each  parti cular fi rm. Th ere are no effecti ve con 
strai nts on state and local government tax and subsi dy poli cy towards i ndi vi dual busi nesses. If 
th ey wi sh , state and local governments can set taxes and economi c development subsi di es for 
each  busi ness expansi on deci si on so as to exactly equal th e net percei ved addi ti onal benefi ts for 
th e local area th at result from th at expansi on, i ncludi ng th e employment benefi ts, as well as th e 
publi c servi ce and envi ronmental costs i t mi gh t cause. If all state and local governments follow 
th i s "opti mal subsi dy" poli cy, th en a local area competi ng for busi ness i mposes no net external 
costs on oth er areas. Attracti ng j obs to one area does reduce employment benefi ts i n oth ers, but 
i t also reduces subsi dy costs i n th ose oth er areas. In an "opti mal subsi dy" world, th ese employ 
ment benefi ts and subsi dy costs wi ll be equal. Th e more i mportant i ssue i s wh eth er state and local 
governments wi ll, i n practi ce, consi der th e employment benefi ts of busi ness expansi on i n deci di ng 
on economi c development poli cy. It i s th i s i ssue th at i s addressed i n th e text.
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8. Two oth er studi es (Grady 1987; Reese 1991) fai l to fi nd a posi ti ve relati onsh i p between j uri sdi cti on 
need and j uri sdi cti on i nvolvement i n economi c development. Unfortunately, meth odologi cal prob 
lems wi th  th e studi es prevent th em from reveali ng wh eth er a more needy j uri sdi cti on adopts more 
aggressi ve economi c development programs th an less needy j uri sdi cti ons. Grady's study exami ned 
th e average correlati on, for th e fi ve ti me peri ods from 1974-75 to 1978-79, between two measures 
of ch anges i n state economi c condi ti ons (th e percent ch ange i n manufacturi ng employment; th e 
percent ch ange i n th e state's relati ve unemployment rate) and th e percentage ch ange i n th e state's 
use of economi c development i ncenti ves. He found no evi dence th at a ch ange to more di stressed 
economi c condi ti ons was posi ti vely correlated wi th  i ncreases i n economi c development i ncenti ves.
Unfortunately, at least from th e perspecti ve of th i s ch apter, Grady's analysi s does not control 

for nati onal ti me trends i n i ncenti ves. For th e purposes of th i s ch apter, wh at we want to k now 
i s wh eth er states th at are more di stressed th an th e average tend to adopt more economi c develop 
ment i ncenti ves th an th e average. We want to abstract from general nati onal trends i n economi c 
development i ncenti ves and focus on th e geograph i c di stri buti on of th ose i ncenti ves. Duri ng th e 
1974 to 1979 ti me peri od, th ere was a general nati onal trend towards more use of i ncenti ves, 
wh i le th e nati onal economy was i mprovi ng. Th ese nati onal trends wi ll tend to cause a negati ve 
correlati on between economi c di stress and i ncenti ves, obscuri ng th e possi ble posi ti ve correlati on 
between geograph i c vari ati ons i n economi c di stress and geograph i c vari ati ons i n i ncenti ves. An 
analysi s better sui ted to th e purposes of th i s ch apter would regress th e ch ange i n economi c develop 
ment i ncenti ves for each  state on th e ch ange i n economi c condi ti ons i n th e state, wi th  nati onal 
ti me peri od effects i ncluded as control vari ables.
Reese's study uses a regressi on model to explai n th e vari ati ons across Mi ch i gan ci ti es i n th e 

dollar volume of property tax abatements granted from 1974 to 1983. Sh e fi nds th at h oldi ng oth er 
vari ables constant, h i gh er medi an i ncome ci ti es granted a greater total dollar volume of abatements. 
Unfortunately, among h er control vari ables are "dollars of new development" and "percent of 
new development abated," wh i ch  appear, not surpri si ngly, to explai n much  of th e vari ati on i n 
total dollars of abatements; after all th e natural logari th m of tax abatements granted for new develop 
ment (a large porti on of total tax abatements) wi ll exactly equal, by defi ni ti on, th e sum of th e 
logari th m of dollars of new development and th e logari th m of abated new development as a per 
cent of total new development. It i s di ffi cult to k now h ow to i nterpret a posi ti ve effect of medi an 
i ncome on total abatements h oldi ng th e percent of new development abated constant. Th e percent 
of new development gi ven abatements i s one of th e k ey poli cy vari ables a more needy j uri sdi cti on 
mi gh t di rectly use to promote economi c development. Total dollars abated i s only i ndi rectly a 
poli cy vari able. Perh aps h i gh er i ncome ci ti es tend to h ave more reh abi li tati on and expansi on of 
exi sti ng faci li ti es, and h ave more opportuni ty to grant abatements.
9. In some cases, state and local governments appear to be i nterested i n creati ng "good j obs" 
th rough  economi c development subsi di es. "Good j obs" appear i n some cases to be j obs th at pay 
well relati ve to th e sk i lls requi red, such  as auto i ndustry j obs, and i n oth er cases appear to be 
any type of h i gh -payi ng j obs i n nonpolluti ng i ndustri es, such  as h i gh  tech nology j obs. Th ere may 
well be nati onal benefi ts to th ese state and local "i ndustri al poli ci es" th at target parti cular types 
of i ndustri al growth . As di scussed i n Barti k  (1990), encouragi ng j obs wi th  h i gh  "effi ci ency wage 
premi a"—h i gh  pay relati ve to th e sk i lls requi red—may offer effi ci ency benefi ts for th e nati onal 
economy. Hi gh  tech nology j obs may offer research  externali ty benefi ts for th e nati onal economy. 
I focus i n th e text on th e nati onal benefi ts of general subsi di es for j ob creati on because th e maj ori  
ty of state and local governments today do not focus much  attenti on on parti cular i ndustri es i n 
th ei r pursui t of economi c development.
10. Th e potenti al for i mprovi ng th e i nflati on/unemployment tradeoff th rough  mi croeconomi c labor 
demand poli ci es h as previ ously been di scussed i n papers by Bai ly and Tobi n (1977, 1978) and 
Ni ch ols (1982). Th ese papers focus on th e potenti al gai ns from reallocati ng employment towards
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low-wage occupati ons or i ndustri es. But many of th ei r arguments would also apply to reallocati ng 
employment towards h i gh -unemployment local areas.
11. Th e text consi ders possi ble offsets i n a world wh ere labor mark ets do not clear, and h ence 
th e real wage rate does not necessari ly ch ange due to an expansi on of employment caused by 
h ei gh tened labor demand. In a full employment world, busi ness subsi di es for labor demand may 
i ncrease profi t rates, wh i ch  may encourage addi ti onal savi ngs and i nvestment. Th i s addi ti onal 
savi ngs and i nvestment may i ncrease labor demand, th us i ncreasi ng real wages. Some of th e i n 
i ti al benefi ts to busi ness of th e subsi di es are sh i fted to work ers.



- 9 - 
Conclusion

People and Places

Summary of Major Findings

Th i s book 's fi ndi ngs fall i nto four maj or areas: th e effects of state 
and local poli ci es on growth ; th e labor mark et and land mark et effects 
of local growth ; th e di stri buti onal effects of local growth ; and th e na 
ti onal i mpli cati ons of economi c development competi ti on among state 
and local governments.

State and Local Policies Affect Local Growth

Th e revi ew of previ ous research  suggests th at state and local poli ci es 
can h ave si gni fi cant effects on local growth . A state and local busi ness 
tax reducti on of 10 percent, wi th out reduci ng publi c servi ces to busi ness, 
probably i ncreases busi ness acti vi ty i n a state or metropoli tan area i n 
th e long run by 2.5 percent. Improved state and local publi c servi ces 
to busi ness can i ncrease growth . Some evi dence suggests th at i ncreas 
i ng state and local taxes to fi nance i mproved busi ness servi ces wi ll h ave 
a net posi ti ve effect on local economi c growth .

Local Growth Has Long-Run Labor Market Effects

Th e book 's empi ri cal esti mates sh ow th at faster local growth  not only 
rai ses h ousi ng pri ces, but also h as si gni fi cant long-run favorable ef 
fects on labor mark ets. An i ncrease of 1 percent i n local employment 
reduces th e long-run local unemployment rate by around . 1 percent, 
rai ses th e long-run local labor force parti ci pati on rate by . 1 percent, 
and allows i ndi vi duals to get and k eep promoti ons to occupati ons wi th  
.2 percent greater wages per h our. Average annual real earni ngs i n 
crease i n th e long run by around .4 percent.
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Th e th eoreti cal explanati on for th ese effects i s provi ded by h ysteresi s 
th eori es of local labor mark ets, wh i ch  suggest th at better sh ort-run per 
formance of a local labor mark et h elps i mprove i ts long-run perfor 
mance. A posi ti ve j ob growth  sh ock  allows current area resi dents to 
acqui re valuable employment experi ence. Th i s experi ence enh ances th ei r 
long-run labor mark et success.

Faster Local Growth Helps Blacks 
and Less-Educated Individuals

Th e empi ri cal esti mates i ndi cate th at faster local growth  h as stronger 
effects on th e annual real earni ngs of black s (20 percent greater effect 
th an th e average) and on less-educated i ndi vi duals (15 percent greater 
effect for someone wi th  th ree less years of sch ooli ng). Growth  effects 
do not vary much  wi th  th e age of th e i ndi vi dual. Somewh at surpri si ng 
ly, th e greater effects of local growth  on black s and less-educated i n 
di vi duals are mostly due to greater effects on th ei r occupati onal advance 
ment, not greater effects on th ei r unemployment or labor force 
parti ci pati on.
Th e greater effects on black s and less-educated i ndi vi duals are large 

enough  th at local economi c development poli ci es probably h ave pro 
gressi ve effects on th e di stri buti on of nontransfer i ncome. However, 
state and local economi c development poli ci es can h urt lower-i ncome 
groups i f th e cost per j ob created i s too h i gh , or i f th ey are fi nanced 
i n a h i gh ly regressi ve manner.

State and Local Economic Development Policy 
Is Not a Zero-Sum Game

Th e competi ti on for economi c development among state and local 
governments probably enh ances th e effi ci ency of th e U.S. economy. 
Because th e most aggressi ve poli ci es wi ll be pursued by depressed areas 
th at need growth  th e most, th e economi c development competi ti on 
geograph i cally redi stri butes economi c acti vi ty towards depressed areas, 
wh i ch  i s economi cally effi ci ent. Furth ermore, wi despread economi c 
development subsi di es may encourage an expansi on of nati onal employ-
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ment, leadi ng to a lower average nati onal unemployment rate. Fi nally, 
many state and local economi c development poli ci es h ave th e potenti al 
for enh anci ng th e producti vi ty and i nnovati veness of pri vate busi ness. 
Th e economi c development competi ti on may redi stri bute nati onal i n 

come towards wealth y busi ness owners. Th i s undesi rable di stri buti onal 
effect sh ould be offset by mak i ng th e federal tax system more 
progressi ve.

Implications for Public Policy

Th i s book 's fi ndi ngs h ave th ree broader i mpli cati ons for poli cy: state 
and local economi c development poli cy can work ; labor demand poli ci es 
matter; and th e fate of parti cular places deserves attenti on from nati onal 
poli cy mak ers.

Two Cheers for State and Local 
Economic Development Policy

Th i s book  provi des empi ri cal evi dence th at state and local economi c 
development poli ci es can ach i eve th ei r goal of si gni fi cantly h elpi ng local 
work ers and th e local unemployed. State and local poli ci es can h ave 
large effects on local growth , and local growth  h as i mportant long-run 
effects on i ndi vi duals' j ob prospects.
Th ese i mportant empi ri cal fi ndi ngs do not j usti fy an unquali fi ed en 

dorsement of all state and local economi c development programs. Wh i le 
economi c development poli ci es h ave si gni fi cant effects on local growth , 
and local growth  h as si gni fi cant effects on local labor mark ets, th ese 
effects are not so large th at labor mark et benefi ts wi ll always exceed 
th e costs of th e programs. Th e li k ely benefi ts and costs of economi c 
development poli cy i n a typi cal local area are closely balanced. Net 
benefi ts are most li k ely to be posi ti ve for h i gh -unemployment local areas, 
wh ere th e benefi ts of more j obs are th e greatest. For average unemploy 
ment areas, th e desi rabi li ty of aggressi vely pursui ng economi c develop 
ment i s li k ely to depend on desi gni ng programs wi th  a low cost per 
j ob created.
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New wave economi c development programs, wh i ch  encourage 
tech nology i nnovati on, entrepreneursh i p, and moderni zati on, offer th e 
promi se of creati ng local economi c growth  at a relati vely low cost. Un 
fortunately, wh i le th ere i s substanti al evi dence on th e local growth  ef 
fects of state and local taxes, and si gni fi cant evi dence on th e local growth  
effects of state and local publi c servi ces, we h ave li ttle reli able evi dence 
on wh eth er th ese newer economi c development programs work . Th e 
logi c underlyi ng new wave programs mak es sense, but th e lack  of em 
pi ri cal evi dence on th ei r effi cacy suggests th at poli cymak ers sh ould pro 
ceed wi th  cauti on.

Labor Demand Matters

Wh i le th e book  exami nes th e effects of sh i fts i n local labor demand, 
th ese results h ave i mpli cati ons for th e probable effects of nati onal labor 
demand sh i fts. Sh i fts i n nati onal labor demand probably h ave greater 
effects on i ndi vi dual's labor mark et success th an sh i fts i n local labor 
demand. Nati onal labor demand sh i fts would not be offset as much  by 
i n-mi grati on supply responses.
One poli cy i mpli cati on i s th at sh ort-run macroeconomi c poli ci es to 

control i nflati on by i ncreasi ng unemployment may h ave more negati ve 
long-run effects on th e labor mark et th an i s commonly understood. 
Restri cti ve macro poli cy, by i ncreasi ng unemployment i n th e sh ort run, 
may i ncrease th e long-run unemployment rate and reduce long-run real 
earni ngs. Th ese adverse effects may be parti cularly severe for black s 
and less-educated i ndi vi duals.
Anoth er i mpli cati on i s th at poli cymak ers sh ould gi ve renewed atten 

ti on to deali ng wi th  structural unemployment th rough  labor demand as 
well as labor supply poli ci es. In th e 1980s, poli cymak ers stressed j ob 
trai ni ng and educati on as th e way to deal wi th  th e employment prob 
lems of th e poor. We mi gh t want to gi ve renewed consi derati on to wage 
subsi di es, publi c servi ce employment, and oth er poli ci es th at attempt 
to i ncrease th e demand for th e labor of th e poor.
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Places and National Policy

Th e most i mportant fi ndi ng of th i s book  i s th at wh at h appens to th e 
economy of a metropoli tan area h as si gni fi cant effects on i ndi vi duals' 
economi c futures. Th e fate of a parti cular place matters because i t af 
fects th e fate of people. Places, th erefore, sh ould play a role i n nati onal 
poli cy. Nati onal poli cy mak ers sh ould at least consi der h ow poli ci es 
adopted for oth er purposes affect th e economi c development of par 
ti cular states, metropoli tan areas, rural labor mark et areas, or oth er 
"places" th at h ave some separate labor mark et i denti ty. An i deal na 
ti onal poli cy would also consi der h ow to best revi ve th e economy of 
parti cular places sufferi ng from persi stent poverty and unemployment.
Place-ori ented poli ci es are controversi al. One concern i s th at place- 

ori ented poli ci es wi ll constrai n geograph i c mobi li ty, wh i ch  i n turn wi ll 
constrai n upward soci al and economi c mobi li ty. James Fallows, nati onal 
correspondent for Atlanti c magazi ne, and former ch i ef speech wri ter for 
Presi dent Carter, argues th at "Ameri can soci ety work s best wh en peo 
ple are i n flux" (Fallows 1989, p. 111). Part of th i s flux, i n Fallows' 
vi ew, i s geograph i c mobi li ty, and h i s book  descri bes several cases i n 
wh i ch  i ndi vi duals' geograph i c mobi li ty led to economi c success.
Helpi ng economi cally di stressed places i s argued to di scourage th e 

needed geograph i c out-mi grati on from th ese places. For example, th e 
Presi dent's Commi ssi on for a Nati onal Agenda for th e Ei gh ti es (1980) 
argued th at "urban programs ai med solely at ameli orati ng poverty wh ere 
i t occurs may not h elp ei th er th e locali ty or th e i ndi vi dual i f th e net 
result i s to sh ack le di stressed people to di stressed places" (P. 56). More 
recently, a Busi ness Week  arti cle h i gh li gh ted th e vi ews of Ali ce Ri vli n, 
former di rector of th e Congressi onal Budget Offi ce: "Brook i ngs In 
sti tuti on economi st Ali ce Ri vli n questi ons th e usefulness of both  li beral 
'i mprove th e gh etto' efforts and th e conservati ve enterpri se zone 
i dea. Instead, Ri vli n argues, 'we ough t to come to a posi ti ve poli cy 
about movi ng poor people out of ci ti es, wh ere everyth i ng's so bad' " 
(September 25, 1989, p. 152).
Anoth er concern i s th at focusi ng on places i s di vi si ve and leads to 

poor nati onal poli cy. Th e U.S. i s a di verse country. Poli ci es focusi ng
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on one di stressed area, or even di stressed areas i n general, arouse enor 
mous poli ti cal opposi ti on. As a result, place-ori ented federal poli ci es 
h ave often been di storted to spread some money to every Congressi onal 
di stri ct, or to th e areas represented by powerful senators and con 
gressmen. Quoti ng th e Presi dent's Commi ssi on for a Nati onal Agenda 
for th e Ei gh ti es agai n, "Federal poli ci es th at marry a place ori entati on 
wi th  a formula allocati ve mech ani sm almost di ctate th at funds wi ll be 
di luted to th e di sadvantage of th e most di stressed people and th e most 
di stressed places. Funds end up bei ng avai lable to people and places 
th at h ave relati vely less need. Th e moral auth ori ty undergi rdi ng nati onal 
goals can often become ecli psed by more locali zed agendas" (p. 76).l
Th ese cri ti ci sms do not, i n my vi ew, fatally undermi ne th e case for 

nati onal poli cymak ers payi ng some attenti on to th e fate of parti cular 
places. Th e poli ti cal i nfeasi bi li ty of place-ori ented poli ci es i s often ex 
aggerated. Hi stori cally, federal programs th at target geograph i c ai d to 
parti cular places, wh i le poli ti cally requi red to spread th ei r largesse 
around to some extent, sti ll h ave retai ned some targeti ng on di stressed 
areas. Furth ermore, th ere are federal poli ci es th at could usefully h elp 
di stressed places wh i le avoi di ng an expli ci t geograph i c redi stri buti on 
of economi c acti vi ty. For example, fundi ng better evaluati ons of 
economi c development programs need not be geograph i cally di vi si ve. 
Provi di ng wage subsi di es to fi rms h i ri ng unemployed i ndi vi duals wi ll 
tend to h elp di stressed areas, because th at i s wh ere th e unemployed li ve, 
yet th i s poli cy does not i nvolve expli ci tly promoti ng one area over 
anoth er.
In addi ti on, th ere i s no necessary contradi cti on between th e argument 

for h elpi ng di stressed places and th e argument th at geograph i c mobi li  
ty h as great benefi ts. Promoti ng economi c development i n di stressed 
places can h elp th e resi dent unemployed. Eli mi nati ng barri ers to 
geograph i c mobi li ty, such  as h ousi ng mark et di scri mi nati on, can also 
h elp th e poor and th e unemployed.
Economi c development poli ci es and mobi li ty poli ci es can even be seen 

as complementary. Assi sti ng i ndi vi duals i n movi ng may be of greatest 
benefi t to th ose i ndi vi duals wh o are younger and relati vely well-educated. 
Provi di ng j obs i n di stressed areas wi ll h elp less-educated, older i n-
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di vi duals. We sh ould not elevate th e vi rtues of geograph i c mobi li ty so 
much  th at we forget th e needs of th ose wh o h ave strong and valuable 
ti es to th ei r h omes.
Ulti mately, places are i mportant because th ey are i mportant to i n 

di vi duals. Most i ndi vi duals are attach ed by both  fi nanci al and 
psych ologi cal movi ng costs to th ei r h ome areas. As Adam Smi th  put 
th e matter over 200 years ago, "a man i s of all sorts of luggage th e 
most di ffi cult to be transported."2 As th i s book  h as argued, because 
of th e ti es of people to places, poli ci es to i mprove local economi es can 
h ave long-lasti ng effects upon i ndi vi dual well-bei ng.

NOTES

1. Th i s quotati on from page 76 of th e Commi ssi on report i s tak en from Roger Bolton's paper, 
"Place Prosperi ty vs. People Prosperi ty Revi si ted," presented at th e November 1989 meeti ngs 
of th e Regi onal Sci ence Associ ati on (Bolton 1989b).
2. Wealth  of Nati ons, Book  I, ch apter 8.





Appendix 2.1
The Elasticity of State or Local Business Activity With Respect

to Local Cost Variables Should Be Roughly Proportional
to the Variable's Share in Costs

I assume i ni ti ally th at th e percentage ch ange i n an area's busi ness output 
due to some profi t ch ange wi ll be a multi ple of th e percentage ch ange i n average 
profi ts i n th e area.
It i s th en strai gh tforward to sh ow th at th e percentage ch ange i n output due 

to a percentage ch ange i n some area cost vari able (th e elasti ci ty of busi ness 
output wi th  respect to th e cost vari able) wi ll be proporti onal to th e vari able's 
sh are i n busi ness costs. Suppose th at net profi ts (i ncludi ng both  pure economi c 
profi ts and normal profi ts) for a representati ve fi rm at a locati on can be wri t 
ten as:

(1) Profi ts = R - P'X - T(X),

wh ere R i s revenues (R equals pri ce of output, wh i ch  I assume i s fi xed na 
ti onally, ti mes output), P i s a vector of i nput pri ces, X i s a vector of i nputs, 
and Ti s total state and local taxes, wh i ch  may depend on th e fi rm's i nput usage. 
Th en th e elasti ci ty of profi ts wi th  respect to pri ce vari able PI and taxes Twi ll 
be gi ven1 by th e followi ng equati ons:

(2) t/ln(Profi ts)/̂rLP/ = PI • Xt /(Profi ts) = (Pt • Xt /Q(Pure 
Profi ts/Profi ts)(C/Pure Profi ts);

(3) <fln(Profi ts)/dlnr = TVProfi ts = (77C)(Pure Profi ts/Profi ts)(C/Pure 
Profi ts).

C i s th e total cost of all i nputs; Xj  i s th e /th  i nput. Th e rati o of costs to pure 
profi ts i s constant as i nput pri ces vary for all h omogeneous producti on func 
ti ons (Lau 1978). Th e Pure Profi ts/Profi ts rati o i s approxi mately a constant 
for small ch anges i n pri ces and taxes, and wi ll be exactly a constant for a Cobb- 
Douglas producti on functi on. Th us, th e elasti ci ty of profi ts wi th  respect to 
local pri ces or taxes wi ll be approxi mately proporti onal to th e cost sh are of 
th e parti cular i nput or tax. Hence, i f th e elasti ci ty of local busi ness output wi th  
respect to profi ts i s assumed to be a constant, th e elasti ci ty of local busi ness 
output wi th  respect to some local cost vari able wi ll be approxi mately propor 
ti onal to th at vari able's cost sh are.
Let us consi der th e i ni ti al assumpti on th at th e elasti ci ty of local busi ness 

output wi th  respect to local profi ts i s a constant. Th i s assumpti on h olds i f all 
local output came from i denti cal competi ti ve fi rms. For a gi ven h omogeneous 
producti on functi on, th e rati o of revenue to pure profi ts i s a constant. If capi tal's 
sh are i s rough ly constant, th en th e rati o of revenue to total profi ts (pure profi ts
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plus normal profi ts) wi ll also be a constant. Wi th  a fi xed nati onal pri ce of out 
put, th e elasti ci ty of th e representati ve fi rm's output wi th  respect to i ts profi ts 
wi ll be a constant.
A constant long-run elasti ci ty of local output wi th  respect to expected local 

profi ts may also h old i f all local growth  occurs as a result of di screte i nvest 
ment deci si ons.2 Fi rm death  rates and contracti on rates are rough ly th e same 
i n all areas. Most di fferences i n area growth  rates are due to di fferences i n 
branch  plant openi ngs, small busi ness start-ups, and plant expansi on deci si ons. 
In th at case, busi ness acti vi ty i n an area at ti me / wi ll be equal to:

(4M, = At.l + Gt-dAt_i ,

wh ere A i s busi ness acti vi ty, G i s some multi ple of th e number of di screte 
i nvestment/locati on deci si ons made i n favor of th i s locati on, and d i s some 
multi ple of th e death  rate for fi rms. If d i s a constant, th en th e long-run 
equi li bri um busi ness acti vi ty level wi ll be

(5) A* = G/d.

Hence, th e elasti ci ty of long-run busi ness acti vi ty wi th  respect to area profi ts 
wi ll equal th e long-run elasti ci ty of new i nvestment deci si ons i n favor of th i s 
locati on wi th  respect to area profi ts. Several papers (Barti k  1985, 1989a) h ave 
sh own th at th e elasti ci ty of th e number of start-ups wi th  respect to average 
profi ts wi ll be a constant i f th e di sturbance term (equal to unobserved factors 
th at affect profi ts) enters i n a log-li near fash i on i nto th e profi t equati on and 
follows a Wei bull di stri buti on. Th e di sturbance term i s qui te li k ely to be a 
log-li near addi ti on to th e log profi t equati on i f th e di sturbance i s composed 
of unobserved area pri ces or oth er ch aracteri sti cs th at affect profi ts.3
Even i f th ese assumpti ons do not h old, we could assume th at any regressi on 

i s i mpli ci tly esti mati ng th e average relati onsh i p th at h olds i n th e sample be 
tween long-run local busi ness output and average profi ts i n th e area. Th e 
elasti ci ty of local output wi th  respect to some local cost vari able wi ll th en sti ll 
equal some sample-speci fi c constant ti mes th e cost sh are of th at vari able.
Fi nally, suppose we are concerned wi th  th e effects of local taxes or oth er 

costs on local employment — or some oth er type of factor demand— rath er th an 
local output. Th e elasti ci ty of local employment wi th  respect to a local cost 
vari able wi ll be th e sum of th e elasti ci ty of th e employment/output rati o wi th  
respect to th at cost vari able plus th e elasti ci ty of local output wi th  respect to 
th at cost vari able, or

(6) d\nE/dlnPi  = dlntf/Yj /dlnPj  + dlnY/dlnPj ,

wh ere Y i s output and E i s employment. Even i f th e second term i s approx 
i mately proporti onal to th e i nput vari able's cost sh are, th e fi rst term wi ll de 
pend on th e substi tuti on possi bi li ti es provi ded by th e producti on functi on.



215

However, i f th e output elasti ci ty wi th  respect to profi ts i s large enough , th en 
di fferences i n substi tuti on wi ll not mak e much  of a di fference. Consi der, th e 
example of a Cobb-Douglas producti on functi on wi th  two factors of produc 
ti on, capi tal and labor. Th e Cobb-Douglas producti on functi on allows for more 
substi tuti on possi bi li ti es th an i s probably true for most real world producti on 
functi ons, so we are consi deri ng an extreme case.
Ch apter 2 i ndi cates th at th e elasti ci ty of state or local busi ness acti vi ty wi th  

respect to state and local taxes i s probably -.25 or even more negati ve. A con 
si stent elasti ci ty of busi ness acti vi ty wi th  respect to wages would be about 14 
ti mes as great (because labor's cost sh are i s about 14 ti mes th e cost sh are of 
state and local taxes), or about -3.50. For a Cobb-Douglas producti on func 
ti on, th e elasti ci ty of th e labor-output rati o wi th  respect to wages wi ll be equal 
to mi nus th e capi tal sh are of output (probably around -.34).4 Hence, th e elasti ci  
ty of employment wi th  respect to wages would be only sli gh tly greater i n ab 
solute value th an th e elasti ci ty of busi ness acti vi ty wi th  respect to wages, about 
-3.84 (= -3.50 -.34). Th e general lesson i s th at despi te substi tuti on 
possi bi li ti es, i t i s qui te plausi ble th at th e elasti ci ty of any busi ness factor usage 
i n an area wi th  respect to any local cost vari able wi ll be approxi mately pro 
porti onal to th e vari able's sh are i n costs.
Of course, i f local busi ness output i s less responsi ve to taxes and oth er costs 

th an i s assumed above, substi tuti on effects would loom larger. But we could 
also assume less substi tuti on possi bi li ti es i n th e producti on functi on, and 
substi tuti on effects would be less i mportant.

NOTES

1. Th ese elasti ci ty deri vati ves follow by applyi ng th e envelope th eorem wh en tak i ng th e deri vati ve 
of maxi mum profi ts wi th  respect to a factor pri ce or tax.
2. To accentuate th e ri gi di ty of th i s alternati ve model, I assume th at output i s not ch osen. For 
si mpli ci ty, I assume all establi sh ments are th e same si ze.
3. For example, i f we assume a Cobb-Douglas producti on functi on, but assume th at some unobserved 
pri ce vari es randomly across areas and fi rms, th en th e logari th m of th i s unobserved pri ce vari able 
would be a li near addi ti on to a log-li near profi t functi on. It i s more di ffi cult to determi ne wh eth er 
th e Wei bull di stri buti onal assumpti on i s reasonable.
4. Th ese numbers are deri ved from Commerce Department fi gures on Gross State Product for 
1986. Speci fi cally, .66 equals total compensati on di vi ded by total nati onal Gross State Product 
less propri etors' i ncome.



Appendix 2.2 
Studies of Effects of State and Local Taxes on Business Activity

Study
Busi ness 

Acti vi ty Measure Tax Measure

INTERMETROPOLITAN OR

Cough li n, 
Terza & 
Arromdee 
(1991)

Eberts 
(1991)

Mullen & 
Wi lli ams 
(1991)
Beeson & 
Montgomery 
(1990)

No. of manufacturi ng 
forei gn di rect 
i nvestments, by state, 
1981-83

No. of new plant openi ngs 
by MS A & i ndustry, 
1976-78

Average growth  rate 
of Gross State 
Product, 1969-86

MSA employment 
growth , 1980-88

State and local taxes 
per capi ta

"Taxes"

Average state and 
local tax rates as 
percentage of GSP; 
Margi nal tax 
rate calculated 
by exami ni ng h ow 
taxes vary wi th  GSP
Effecti ve busi ness 
tax rate, sales 
and i ncome tax rate

Fi xed 
Effect 
Controls

Publi c 
Servi ce 
Controls

INTERSTATE STUDIES

Exi sti ng 
acti vi ty

Exi sti ng 
acti vi ty

No

No

Some 
speci fi ca 
ti ons

Yes

Yes

Yes

Si gni fi cant 
Tax Long-Run 

Effects Tax Elasti ci ty

In 2 speci fi  
cati ons tri ed, 
elasti ci ty 
vari ed as 
follows: -.27; 
-.16 (Avg. 

No i s -.21)
.18 for all 
fi rms, .34 for 
small fi rms, 
-.20 for 

Yes large fi rms

Yes -.14

Yes ?



Cri h fi eld 
(1990)

Luce 
(1990a)

McConnell 
& Sch wab 
(1990)

Meh ay & 
Solni ck  
(1990)

Mofi di  
& Stone 
(1990)

Munnell 
(1990)

Percentage ch ange 
i n MSA output, 
1963-77 by manu 
facturi ng i ndustry

Sh i ft effect i n 
employment for 
i ndi vi dual manufac 
turi ng i ndustri es 
for 38 MSAs, 
1972-77, 1977-82

New auto branch  plants 
i n county, 1973-82

State employment, 
pooled ti me seri es 
cross-secti on data 
from 1976 to 1985

Ch ange i n manufac 
turi ng employment & 
i nvestment, 1967- 
72, 1972-77, 1977-82, 
by state, pooled ti me 
seri es cross-secti on

State employment growth  
rate, 1970-88

State 
and MSA taxes 
per $ of i ncome, 
property tax rate

ACIRtax 
effort i ndex

Wh eaton effecti ve 
busi ness tax rate 
for state, property 
tax rate for county

State and local 
taxes and fees per 
$1000 of personal i ncome

Taxes as 
percentage of 
personal i ncome

State and local 
taxes as a percent 
of personal i ncome

Yes

Lagged 
acti vi ty

Exi sti ng 
acti vi ty, 
regi onal 
dummi es

?

Yes

No

Yes Yes -.88

Yes Yes -.15

Yes Yes -1.4

Yes See notes See notes

Yes Yes See notes

Yes Yes -.66



Appendix 2.2 (continued)

Study

O'h Uallach ai n
&
Satterth wai te 
(1990)

Reynolds 
&Mak i  
(1990)

Woodward 
(1990)

Busi ness 
Acti vi ty Measure Tax Measure

MSA 1977-84
employment growth  Wh eaton corporate 
by i ndustry tax vari able

New autonomous
and branch  plant 
establi sh ments 
per 10,000 resi dents 
1982-84, for 382 
labor mark et areas
i n U.S., by 
vari ous i ndustry Taxes per 
classi fi cati ons capi ta, 1972

Number of new Effecti ve corporate 
Japanese branch  plants i ncome tax rate, 
by state, 1980-89 presence of uni tary tax

Fi xed Publi c Si gni fi cant 
Effect Servi ce Tax 
Controls Controls Effects

No Yes No

No Unclear Unclear

Only i ndex 
of state
i ndustri al

development 
programs 

Regi onal (counted 
dummi es as no) No

Long-Run 
Tax Elasti ci ty

?

Posi ti ve effect
for autonomous
bi rth s i n
manufacturi ng 
and local
i ndustri es; 
negati ve effect 
for branch  
plants over 
all i ndustri es,
dropped 
from oth er 
speci fi cati ons

-.14

to
oo



Barti k  
(1989a)

Bauer & 
Cromwell 
(1989)

Carroll 
& 
Wasylenk o 
(1989)

Cri h fi eld 
(1989)

Dei ch  
(1989)

Duffy-Deno 
& Eberts 
(1989)

State small 
busi ness start rate 
by i ndustry, 1976-78, 
1980-82, pooled ti me- 
seri es cross-secti on.

No. of new fi rm bi rth s 
di vi ded by exi sti ng 
employment, 259 MS As, 
1980-82

Percentage employment 
ch ange by i ndustry 
for each  state, 
1981-87

Percentage ch ange i n 
aggregate MSA labor 
demand, 1963-77, by 
manufacturi ng 
i ndustri es

Number of small 
busi ness starts and 
branch  plant starts

Per capi ta personal 
i ncome level, 28 MS As, 
each  year from 1980-84, 
pooled cross-secti on 
ti me seri es

Effecti ve busi ness 
rates for many taxes

Effecti ve state 
corporate tax rate

State and local 
taxes as percentage 
of i ncome

State and MSA taxes 
per $ of i ncome, 
effecti ve county 
property tax rate

Effecti ve corporate 
i ncome tax rate 
and property tax 
rate

State & local tax 
revenue di vi ded by 
state and local tax 
capaci ty (from ACIR)

Yes Yes Yes -.73

No No Yes -.61

-.39 for total 
employment, 
-1.25 for 

No Yes Yes manufacturi ng

Yes Yes Yes -.77

.13 for 
small busi ness, 
.02 for 
branch  plants 

No Yes Yes (Avg. = .07)

No Yes Yes -.27



Appendix 2.2 (continued)

Study

Fri edman,
Gerlowsk i  
& 
Si lberman 
(1989)

Papk e 
(1989a)

Busi ness 
Acti vi ty Measure Tax Measure

No. of forei gn manufac 
turi ng branch  plant Effecti ve corporate 
openi ngs, by state, i ncome and property 
1977-86 tax rates

State GSP i n 
4 i ndustri es, 
1975-82, pooled cross- Effecti ve tax rate 
secti on ti me-seri es from AFT AX model

Fi xed Publi c Si gni fi cant 
Effect Servi ce Tax Long-Run 
Controls Controls Effects Tax Elasti ci ty

Elasti ci ti es
can't be cal 
culated; not 
counted i n avg. 

No No No calculati ons

-.74 for
apparel, -.19 
for furni ture
and fi xtures,
.13 for pri nti ng 
and publi sh i ng, 
-.32 for
electri c and
electroni c
equi pment 
(wei gh ted avg.r 
usi ng GSP as 

Yes No No wei gh ts, i s -.15)

-.49 for
communi cati on
equi pment; 
-.13
for furni ture;
-.05 for
apparel; .08



Papk e 
(1989b, 1986)

Testa 
(1989)

Wasylenk o 
(1988)

Canto & 
Webb 
(1987)

Doeri nger, 
Terk la & 
Topak i an 
(1987)

Number of new plant 
bi rth s, by state, 
1975-82, by i ndustry, 
pooled cross-secti on 
ti me seri es

Percent ch ange i n total 
manufacturi ng and 
nonmanufacturi ng 
employment, 1976-85, 
and manufacturi ng 
output, 1976-82

Percentage employment 
ch ange by i ndustry for 
each  state, 1980-85

Annual percentage 
ch ange i n state per 
capi ta personal i ncome, 
separate ti me-seri es 
analysi s of each  
state, 1957-77

Percentage growth  i n 
state employment, 
1970-80

Effecti ve tax rate 
from AFT AX model Yes

Percent ch ange i n per capi ta 
state and local taxes No ?

State and local taxes 
as % of i ncome No

Percentage ch ange i n 
state and local tax 
burden per $1000 of 
personal i ncome Yes

Nomi nal corporate 
tax rate No

for publi sh  
i ng; .23 for 
electroni c 
components 

Yes Yes (Avg. = -.07)

-.35 for total 
employment, 
-.93 for manu 
facturi ng, -.02 
for nonmanu 
facturi ng, .04 
for manufac 
turi ng output 
(-.35 used i n 

Yes ? Yes average calc.)

-.13 for total 
employment, 

Yes Yes -.90 for mfg.

Average 
elasti ci ty of 
-.35 over all 

No Yes 48 states

No No -.16



Appendix 2.2 (continued)

Study

Gyourk o 
(1987a)

Luce 
(1987)

McGui re 
& 
Wasylenk o 
(1987)

Nak osteen 
& Zi mmer 
(1987)

Papk e 
(1987)

Busi ness 
Acti vi ty Measure

Labor i ntensi ty of 
MSA manufacturi ng 
base, 1972 and 
1977

Absolute ch ange i n # 
of h i gh -tech  j obs, by 
MSA, 1972-77, 1977-82

Percentage employment 
ch ange by i ndustry for 
each  state, 1973-77, 
1977-84

Probabi li ty of manu 
facturi ng fi rm 
locati ng out of state, 
1970-80

New capi tal expendi ture 
i n state per producti on 
work er, by i ndustry, 
for 1978

Tax Measure

Property taxes, payroll 
taxes, corporati on 
i ncome taxes

ACIR tax effort

Personal taxes, sales 
taxes, corporate tax 
rate, effecti ve property 
tax rate

State corporate i ncome 
taxes di vi ded by state 
employment

Effecti ve tax rate 
for representati ve 
fi rm, usi ng AFTAX 
model

Fi xed 
Effect 
Controls

Regi onal 
dummi es

Exi sti ng 
acti vi ty

No

See notes

No

Publi c Si gni fi cant 
Servi ce Tax Long-Run 
Controls Effects Tax Elasti ci ty

Elasti ci ty not 
comparable; 
property taxes 
tend to i ncrease 
labor i ntensi ty 

No Yes of mfg.

-.82 for 1972-77, 
1.18 for 1977-82 

No No (Avg. = .18)

Uni ts unclear; 
generally i n 
si gni fi cant 
results (Avg. 
assumed to 

Yes No be zero)

-.76 
(wrong si gn & 

Yes No i nsi gni fi cant)

Yes Yes -.17



Quan & 
Beck  
(1987)

Sch menner, 
Huber & 
Cook  
(1987)

Benson & 
Joh nson 
(1986)

Harri s 
(1986)

State manufacturi ng 
employment relati ve 
to th e nati onal 
average, annual data 
from 1974-83, pooled 
cross-secti on ti me 
seri es

New branch  plants, and 
new branch  plants th at 
say th ey want low taxes

Per capi ta manufactur 
i ng i nvestment i n 
state as sh are of U.S., 
1966-78, pooled 
ti me-seri es 
cross-secti on

Formati on rate of h i gh  
tech nology establi sh  
ments, low tech nology 
establi sh ments, and 
h i gh  tech nology 
branch es i n vari ous 
MSAs, 1976-80

Polynomi al di stri buted 
lag i n state and local 
taxes as % of personal 
i ncome relati ve to 
nati onal average No Yes

Nomi nal corporate 
rate, property tax 
% of personal i ncome No Yes

Total taxes as % of 
personal i ncome 
relati ve to U.S. Yes No

Index of local taxes Someti mes No

-.95 for 
North east states, 
-.20 for Sunbelt 
states (-.58 used 

Yes as average)

-.50 for all 
plants; -3.09 for 
plants desi ri ng 

Yes low taxes

Yes -1.02

.12 for h i gh  
tech  branch  
formati ons, 
-.31 for all 
h i gh  tech  
est., -.49 for 
non-h i gh  tech  
est. (Avg. est. 

Yes result i s -.40)



Appendix 2.2 (continued)

Study

Place 
(1986)

Wh eat 
(1986)

Barti k  
(1985)

Helms 
(1985)

Busi ness 
Acti vi ty Measure

Annual state employ 
ment growth , 1972-84, 
pooled cross-secti on 
ti me seri es

Percent growth  i n state 
manufacturi ng employ 
ment, 1963-77

Number of new Fortune 
500 branch  plants 
ch oosi ng th e state, 
1972-78

State personal i ncome, 
pooled cross-secti on 
ti me seri es from 1965 
to 1979

Number of new forei gn 
plant start-ups i n 3 
i ndustri es (drugs,

Tax Measure

State revenue per 
capi ta

Total corporate 
i ncome taxes di vi ded 
by manufacturi ng 
value-added

Effecti ve corporate tax 
rate, property tax rate, 
UI tax rate, work ers' 
compensati on tax rate

Property tax, oth er 
taxes as % of 
personal i ncome

Wei gh ted average of

Fi xed 
Effect 
Controls

No

No

Regi onal 
dummi es, 
exi sti ng 
acti vi ty

Yes

Publi c Si gni fi cant 
Servi ce Tax Long-Run 
Controls Effects Tax Elasti ci ty

Uni ts unclear; 
si gn vari es 
across speci  
fi cati ons; 
usually i nsi g 
ni fi cant 

Yes No (Avg. = 0)

Wrong si gn, 
magni tude 
unreported 

No No (Avg. = 0)

Yes Yes -.45

Yes Yes -.39

Si gni fi cantly 
negati ve 
for drugs, 
si gni fi cantly 
posi ti ve for 
motor veh i cles



Luger
& Sh etty
(1985)

Summers
and
Luce
(1985)

Wasylenk o
& McGui re
(1985)

Armi ngton,
Harri s
&0dle
(1984)

mach i nery, motor Wh eaton busi ness Exi sti ng
veh i cles), 1979, tax measure and busi ness
1981-83 personal tax rate acti vi ty No

Metropoli tan employ 
ment growth  rate by
i ndustry, pooled over
all manufacturi ng, MSA tax effort i ndex
1967-77, 1977-83 from ACIR No No

Percent growth  i n total
state employment, Tax effort, effecti ve Exi sti ng
and by maj or i ndustry, corporate and personal busi ness
1973-80 i ncome taxes acti vi ty Yes

No. of busi ness forma 
ti ons per 1000 work ers
and employment growth
i n MS As, 1976-80, for
h i gh -tech  i ndustri es,
oth er manufacturi ng
and busi ness servi ces,
and oth er i ndustri es,
overall and di vi ded
i nto small fi rms and
large fi rms ACIR tax capaci ty i ndex No No

(not i ncluded
i n average

Yes calculati ons)

-.10 for 1967-
77, .05 for
1977-83
(Avg. =

Yes -.03)

-.85 for total
employment,
-1.54 for
manufactur-

Yes i ng employment

Formati on rate/
employment
growth  results
for h i gh -tech :
-.25/-.S9; for
oth er mfg.; -.507
-.22; for small
fi rm h i gh -tech :
-.347.38; for
large fi rm h i gh -
tech  :-.10/- 1.05;
small fi rm low-
tech : -.S2/-.26;
large fi rm low-
tech : -.40/-.16
(Avg. mfg. em 
ployment growth

Yes result =-.55)



Appendix 2.2 (continued)

Study

Gyourk o 
(1984)

Stei nnes 
(1984)

Yandle 
(1984)

Carlton 
(1983)

Busi ness 
Acti vi ty Measure

New manufacturi ng 
capi tal i nvestment 
per dollar of value 
added, 42 ci ti es, 
1969-78, pooled 
cross-secti on ti me 
seri es

State employment 
ch ange i n manufac 
turi ng, two-year 
i ntervals from 1973- 
75 to 1977-79, 
pooled cross-secti on 
ti me seri es

Percentage ch ange 
i n real value added 
i n manufacturi ng, 
by state, 1963-67, 
1967-72, 1972-77

Probabi li ty of new 
branch  locati on & plant 
si ze i n vari ous MS As, 
for vari ous i ndustri es, 
1967-71

Tax Measure

Nomi nal state corporate 
tax rate, nomi nal local 
corporate tax rate, 
local i ncome tax rate, 
effecti ve property tax 
rate

Average tax bi lls for 
h ypoth eti cal fi rms

Total state and local 
taxes per $1000 of 
i ncome

Effecti ve property 
tax rate, average of 
corporate and personal 
i ncome tax rate

Fi xed Publi c Si gni fi cant 
Effect Servi ce Tax 
Controls Controls Effects

Margi n 
ally 

Regi onal si gni fi - 
dummi es Yes cant

Yes No Yes

Margi nally 
si gni fi  
cant for 

No No 1963-67

No No No

Long-Run 
Tax Elasti ci ty

Not 
calculable 
(not i ncluded 
i n average 
calculati on)

Elasti ci ty not 
calculable (av 
erage assumed 
to equal zero.)

-.03

.17 for plasti cs, 
zero for oth er 
i ndustri es (.06 
used as average)



Garofalo & 
Malh otra 
(1983)

Newman 
(1983)

Plaut 
& Pluta 
(1983)

Bradbury, 
Downs 
& Small 
(1982)

Grah am 
(1982)

Responsi veness of 
long-run opti mal state 
manufacturi ng capi tal 
stock , based on 
esti mated cost func 
ti ons, pooled cross- 
secti on ti me seri es

Relati ve percentage 
growth  i n employment 
by state, for 2-di gi t 
manufacturi ng i ndustri es, 
1957-65 and 1965-73, 
pooled cross-secti on 
ti me seri es

Percent ch ange i n state 
manufacturi ng value 
added, employment 
and capi tal, 1967-72 
and 1972-77

MS A employment ch ange, 
1960-70, 1970-75

Number of small h i gh - 
tech  fi rms formed, 266 
MSAs, i n 1975

Cost of capi tal term 
i ncorporates property 
tax rates and state 
corporate tax rates

Maxi mum 
margi nal 
corporate 
rate, lagged 
10 years

Busi ness cli mate 
i ndex, tax effort 
i ndex, corporate 
i ncome tax, sales 
tax, property tax, 
personal i ncome tax

MSA local taxes 
per capi ta

Taxes on h ypoth eti cal 
corporati on

No No Yes? -.02

-.26; more 
negati ve for 
more capi tal- 
i ntensi ve 
i ndustri es but 
not si gni fi - 

Yes No Yes cantly so

Uni ts unclear 
(dropped 
from average 

No Yes Yes calculati ons)

-.13 for 1960-70, 
dropped from 
1970-75 (-.07 

No ? Yes used as average)

Dropped from 
Exi sti ng reported equati on 
ft of (assumed zero 

small h i gh - for use i n aver- 
tech  fi rms No No age calculati ons)



Appendix 2.2 (continued)

Study

Hodge 
(1981)

Ki esch ni ck  
(1981 or 
1983)

Vedder 
(1981)

Browne, 
Mi eszk owsk i  
& Styron 
(1980)

Busi ness 
Acti vi ty Measure

Gross i nvestment rate 
i n 4 i ndustri es, 42 
MSAs, 1963-75, pooled 
cross-secti on ti me 
seri es

State sh are of 
i nvestment, for 13 
manufacturi ng 
i ndustri es, 1977

State per capi ta 
i ncome growth , 1970-79

Net per capi ta 
i nvestment i n 
manufacturi ng, 1959- 
76 i n state, and net 
per capi ta i nvest 
ment by i ndustry, 
pooled cross-secti on 
ti me seri es

Percent ch ange i n state

Tax Measure

Effecti ve property 
tax rate, nomi nal 
corporate tax rate

State & local taxes 
pai d by h ypoth eti cal 
corporati on

Ch ange i n state and 
local taxes as % of 
personal i ncome, 1967-77

Personal taxes as a % 
of personal i ncome

State and local taxes 
as % of i ncome; corporate

Fi xed 
Effect 
Controls

Regi onal 
dummi es, 
exi sti ng 
busi ness 
acti vi ty

Exi sti ng 
acti vi ty

7

No

Publi c Si gni fi cant 
Servi ce Tax Long-Run 
Controls Effects Tax Elasti ci ty

-.60 for fur 
ni ture, .54 for 
plasti cs and 
rubber, -.65 for 
apparel, .24 for 
electroni cs 
(-.15 used as 

No Yes average)

See notes i n 
No Yes appendi x

Full results 
No Yes not reported

Report weak  
negati ve 
relati onsh i p 
but not actual 
coeffi ci ent 
(assumed avg. 

No No i s 0)

Uni ts unclear



Dye 
(1980)

Carlton 
(1979)

Romans & 
Subrah manyam 
(1979)

employment, i ncome, 
and manufacturi ng 
value added, 1972-76

Number of new si ngle 
establi sh ment plants, 
and number of new
branch  plants, i n 28 
to 42 MSAs, i n 3 
i ndustri es, 1967-71
and 1972-75, pooled 
cross-secti on ti me 
seri es for si ngle 
establi sh ment plants

Percent ch ange i n i ncome, 
% ch ange i n employ 
ment, by state, 
1964-74

i ncome tax rate; i ncome 
tax as % of i ncome; sales 
tax as % of i ncome

Effecti ve property tax 
rate; wei gh ted average 
of corporate and 
personal tax rates

ACIR measures of busi ness 
tax effort, personal tax 
effort; average margi nal 
personal i ncome tax rate

No

Exi sti ng 
acti vi ty

Regi onal 
growth

(not counted 
i n average 

Yes ? calculati ons)

Bi rth s/branch
results for 
plasti cs: -.02/ 
-.70; for com 
muni cati on 
equi pment: .337 
-.82; for
electroni c 
components: 
.257. 13 

No No (Avg. = -.14)

.27 for i ncome,

.04 for
employment 
(.04 used i n 
average cal- 

No Yes culati ons)

INTRAMETROPOLITAN STUDIES

Luce 
(1990b)

Gyourk o 
(1987b)

1980 employment 
i n communi ty

No. of new manufacturi ng 
fi rms i n Ph i ladelph i a 
MSA by zi p code areas, 
1980-83

Effecti ve property tax 
rate, wage tax rate

Effecti ve property 
tax rate

Lagged 
acti vi ty

Lagged 
acti vi ty

Yes Yes -1.95

Not calculable;
Someti mes usually negati ve 
margi nal- (not i ncluded i n 
ly si gni f- average calcu- 

Yes i cant lati ons)



Appendix 2.2 (continued)

Study

Summers 
and Luce 
(1987)

McHone 
(1986)

McGui re 
(1985)

Busi ness 
Acti vi ty Measure

Percent ch ange i n 
sh are of MSA employ 
ment i n central 
ci ty, 1970-80

Manufacturi ng employ 
ment per capi ta by 
communi ty i n Ph i la 
delph i a MSA, 1970

Bui ldi ng permi t value 
of all new fi rms and 
addi ti ons to fi rms, 
by communi ty, i n 
Mi nneapoli s-St. Paul 
MSA, 1976-79

Manufacturi ng

Tax Measure

Relati ve central 
ci ty to MSA tax 
effort

Property taxes per 
employee for 
manufacturi ng

Effecti ve property 
tax rate

Rati o of central

Fi xed Publi c Si gni fi cant 
Effect Servi ce Tax 
Controls Controls Effects

Lagged 
acti vi ty Yes Yes

No Yes Yes

No No Yes

Margi n 
ally si g-

Long-Run 
Tax Elasti ci ty

Means not 
calculable 
(not i ncluded i n 
avg. calculati ons)

-.79

-1.59

Elasti ci ty 
not calcu 
lable, neg. 
for mfg. & 
constructi on, 
pos. for 
total employ 
ment but 
always i nsi g 
ni fi cant.



Mi lls & 
Pri ce 
(1984)

Sch nei der 
(1984)

Ch arney 
(1983)

Bradbury, 
Downs 
& Small 
(1982)

Grubb 
(1982)

Ch urch  
(1981)

employment densi ty 
gradi ents, 
1970

Percent of manufacturi ng 
establi sh ments i n 
MSA, 1977, for 645 
suburbs i n 44 MSAs

Number of relocati ng 
manufacturi ng fi rms 
i n each  zi p code of 
Detroi t MSA, 1970-75

Ci ty employment 
growth  relati ve to 
MSA, 1960-70

Sh are of MSA manu 
facturi ng employ 
ment i n central 
ci ty, 1967

Percent of manufacturi ng 
capi tal expendi tures 
i n urban area for 
central ci ti es and 
i denti fi ed suburbs 
11 central ci ti es 
and 89 of th ei r 
suburbs, 1971

ci ty to suburban 
effecti ve property 
tax rates

Property tax 
rate

Effecti ve property 
tax rate

Ci ty - MSA 
taxes per capi ta?

Relati ve central 
ci ty to MSA 
average property 
tax rate

Property tax 
rate

Lagged 
gradi ent 
i ncluded

1972 # of 
establi sh  
ments

Exi sti ng 
acti vi ty

No

Lagged 
acti vi ty

No

ni fi cant (not i ncluded 
for manu- i n average 

No facturi ng calculati on)

Uni ts unclear 
(not i ncluded 
i n average 

Yes Margi nally calculati ons)

Yes Yes -2.52

Dropped from 
fi nal equati on 
(average assumed 

Yes No equal to zero)

Dropped from 
presented 
equati on 

Yes No (Avg. = 0)

Uni ts unclear 
(not i ncluded 
i n average 

Yes Yes calculati ons)



Appendix 2.2 (continued)

Study

Fox 
(1981)

Eri ck son &
Wasylenk o 
(1980)

Wasylenk o 
(1980)

Palumbo, 
Sack s & 
Wasylenk o 
(1990)

Busi ness 
Acti vi ty Measure

Amount of i ndustri al
land i n suburban
Cleveland communi ti es, 
1969

Proporti on of manu 
facturi ng fi rms 
relocati ng from 
Mi lwauk ee to suburbs
th at ch oose a parti c 
ular suburb, 1964-74

Proporti on of manu 
facturi ng fi rms 
relocati ng from 
Mi lwauk ee to suburbs
th at ch oose a parti c 
ular suburb, 1964-74

Overall ci ty and 
overall suburban 
employment growth , 
analyzed separately, 
for 66 MSAs, 1970-80

Fi xed 
Effect 

Tax Measure Controls

Effecti ve property 
tax rate No

Effecti ve property Lagged 
tax rate acti vi ty

Effecti ve property Lagged 
tax rate acti vi ty

MIXED INTRA- AND INTER-AREA STUDIES

Per capi ta taxes, 
1977 No

Publi c Si gni fi cant 
Servi ce Tax Long-Run 
Controls Effects Tax Elasti ci ty

Yes Yes -4.43

Yes No .62

Yes Yes -2.70

.31 for ci ty 
taxes, -.72 
for suburban 

Yes Margi nally taxes



Inman 
(1987)

Mi lls 
(1983)

Ch urch  
(1981)

Gri eson 
(1980)

Ph i ladelph i a sh are of 
nati onal j obs, annual 
observati ons, 1964-83, 
1969-85, ti me seri es 
analysi s

Percent growth  i n 
central ci ty and 
overall suburban 
employment, 115 MSAs, 
1970-80

Manufacturi ng capi tal 
expendi tures per 
capi ta i n 1967, for 
1 1 ci ti es and th ei r 
89 suburbs wi th  
avai lable data

Ph i ladelph i a sh are 
of nati onal j obs, 
annual observati ons, 
1965-75, ti me seri es 
analysi s

Ph i ladelph i a wage 
tax rate No

State and local 
taxes per capi ta 
i n 1970 No

Property tax 
rate No

Di stri buted lag i n 
Ph i ladelph i a wage 
tax rate No

-.15 i n one 
speci fi cati on, 
-.21 i n oth er 

No Yes speci fi cati on

Elasti ci ty not 
calculable, but 
some effects 
seem i mpor- 

No No tant

Yes Yes Uni ts unclear

-.30 for all 
manufacturi ng 
and servi ces, 
-.36 for 

No Yes manufacturi ng

INTRASTATE STUDIES

Fox &
Murray
(1990)

Entry of new fi rms, 
by county, i n 
Tennessee, each  year 
from 1980 th rough  
1986, pooled cross- 
secti on ti me seri es

Sales tax rate, h otel 
tax rate, busi ness 
gross recei pts tax, 
effecti ve property 
tax rate No Yes Yes -.16



Appendix 2.2 (continued)

Study

Woodward 
(1990)

Sander 
(1989)

Gli ck man 
& 
Woodward 
(1987)

Wh i te 
(1986)

Busi ness 
Acti vi ty Measure

Probabi li ty of 
Japanese plant 
ch oosi ng a county 
wi th i n a state, gi ven 
th at i t ch ose state

Percentage growth  i n 
Illi noi s county 
employment, 1980-86

Probabi li ty of forei gn 
plant ch oosi ng a 
parti cular county 
wi th i n th e state, 
gi ven th at i t ch ose 
th e state, 1979-83

Percent growth  i n 
manufacturi ng employ 
ment, Cali forni a 
counti es, 1977-81

Tax Measure

Property taxes 
per capi ta

Property taxes and 
oth er local taxes 
per capi ta

Property taxes per 
capi ta relati ve to 
state average

Ch ange i n effecti ve 
property tax rate, 
1977-81

Fi xed 
Effect 
Controls

Exi sti ng 
acti vi ty

No

No

Yes

Publi c Si gni fi cant 
Servi ce Tax 
Controls Effects

Only 
dummy 
for i nter 

state h i gh way 
and medi an 
years of 
sch ooli ng No

Yes Yes

No No

No No

Long-Run 
Tax Elasti ci ty

-.09 and 
-.15 i n 
all-county 
regressi ons

-.81

-.12

-1.85



Howland
(1985)

Number of new
fi rms and new
employment by county,
wi th i n New Jersey,
Maryland, Vi rgi ni a,
D.C., i n mach i ne
tools and electroni c
components i ndustry

Effecti ve
property
tax rate,
avai labi li ty of
property tax
abatements

Not
calculable
from
avai lable

No No No i nformati on

GENERAL NOTES TO TABLE

A study i s consi dered to fully control for fi xed effects ei th er by expli ci tly i ncludi ng state or MSA fi xed effects, or by esti mati ng a model i n fi rst 
di fferences. Parti al controls for state or local fi xed effects are provi ded by i ncludi ng regi onal dummi es, or by i ncludi ng current levels of busi ness acti vi ty 
i n th e state or local area. Tax effect si gni fi cance column reports wh eth er any of th e tax vari ables i ncluded i n th e study were si gni fi cant and h ad expected 
si gns. Any tax vari ables th at were i nsi gni fi cant or h ad unexpected si gns are menti oned i n notes to each  study. Th e tax elasti ci ty reports i mpli ed long-run 
percentage effect on total state or local busi ness acti vi ty of a 1 percent reducti on i n all taxes, h oldi ng all else constant. Th i s tax elasti ci ty i s calculated 
by summi ng over all tax vari ables i ncluded i n th e study th at would be affected by a 1 percent uni form reducti on i n all state and local taxes. Wh eth er 
tax vari able i s stati sti cally si gni fi cant or i nsi gni fi cant i s i gnored; tax vari ables th at would not ch ange wi th  1 percent across-th e-board tax reducti on are 
not i ncluded i n calculati on summati on.
For studi es i n wh i ch  th e dependent vari able was i n th e form of gross new capi tal i nvestment, new branch es, or new small busi nesses, th e effect of 

taxes, as percent of th e average value of th e dependent vari able i n th e study's sample, was used as a proxy for th e long-run effect of taxes on local 
busi ness acti vi ty. Th i s assumpti on wi ll be true i f all gross new acti vi ty responds th e same as th e dependent vari able bei ng consi dered to taxes, and 
death  rates are rough ly constant. For example, suppose

(1) Nt = tfM +Gt- Dt,

wh ere Nt i s local busi ness acti vi ty i n year /, G i s new acti vi ty, D i s death s of exi sti ng acti vi ty. Suppose furth er th at death s are a constant fracti on/ 
of exi sti ng busi ness acti vi ty i n year t-l. Th en i n long-run equi li bri um, wh ere N i s constant over ti me, equati on (1) after substi tuti on and some mani pula 
ti on becomes

(2) AT* = G//,

wh ere N* i s th e equi li bri um level of N. Hence, a gi ven percentage effect of taxes on gross new acti vi ty wi ll i mply th e same long-run percentage effect 
of taxes on total local busi ness acti vi ty.



For studi es i n wh i ch  th e dependent vari able was some measure of th e net ch ange i n local busi ness acti vi ty over some ti me peri od, I fi rst calculated w 
th e effect of taxes as a percentage of th e average level of local busi ness acti vi ty i n th e sample. Th i s percentage effect was th en adj usted usi ng i nformati on 
from Helms' (1985) study on h ow qui ck ly state busi ness acti vi ty adj usts to a new equi li bri um. Helms i ndi cates th at state busi ness acti vi ty adj usts annually 
by 8.9 percent of th e di fference between current state busi ness acti vi ty and th e long-run equi li bri um level of state busi ness acti vi ty. Based on th i s assump 
ti on, th e relati onsh i p between th e long-run effect and th e effect after T years wi ll be

(3)fi * = BT/(l - (.9104)7),

wh ere B* i s th e long-run effect, and By i s th e effect after T years. Each  study's percentage effect after T years was multi pli ed by !/(!-(.9104)') to 
get an esti mated long-run effect. Th e actual adj ustment made i s descri bed i n th e notes for each  study.
Th e table only reports each  study's esti mates of tax effects on total busi ness acti vi ty and manufacturi ng busi ness acti vi ty. If a study reported esti mates 

from several speci fi cati ons, I used th e auth or's preferred speci fi cati on for my calculati ons. Wh ere no speci fi cati on was clearly preferred, I averaged 
esti mates across all reported speci fi cati ons. (Two excepti ons to th i s rule are th e studi es by Helms (1985) and Meh ay and Solni ck  (1990); see notes 
on th ese studi es for detai ls.) Th e elasti ci ti es used i n th e calculati ons summari zed i n table 2.3 are for th e busi ness acti vi ty vari able th at i s most closely 
related to total busi ness acti vi ty.
If a tax vari able was excluded by th e auth or from all reported speci fi cati ons, I generally assumed i ts effect was zero for th e calculati ons of th e averages 

reported i n table 2.3. Th e excepti on was cases wh ere th e auth or clearly stated th at th e tax vari able h ad a negati ve effect wh en i ncluded. Th ese cases 
were excluded from th e table 2.3 calculati ons of average elasti ci ti es.
Most studi es rely on cross-secti on evi dence on determi nants of economi c growth  or acti vi ty i n di fferent areas, alth ough  separate cross-secti on analyses 

may be done for di fferent ti me peri ods. Studi es restri cted to one area's economi c growth  rely on ti me seri es evi dence by default, and are i denti fi ed 
as ti me seri es analyses under busi ness acti vi ty measure. Studi es th at pool both  ti me-seri es and cross-secti onal vari ati on i n one esti mati ng equati on are 
i denti fi ed i n th e summary of th e busi ness acti vi ty measure.
Stati sti cal si gni fi cance was j udged on a 5 percent one-tai l test. "Margi nal" stati sti cal si gni fi cance means si gni fi cance at a 10 percent level for a one-tai l test.

NOTES ON SPECIFIC STUDIES
Th ese notes on speci fi c studi es seek  to explai n h ow th e long-run tax elasti ci ty numbers for each  study, reported i n th e last column of th i s appendi x's 

tax table, are deri ved from th e esti mates actually reported by each  study.

Armington, Harris and Odle (1984): I report th e tax results from th ei r tables B-15 th rough  B-18. Employment growth  elasti ci ti es are adj usted to long- 
run elasti ci ti es by bei ng multi pli ed by !/(!-(.9104) ); see general notes above for rati onali zati on. Results are stati sti cally i nsi gni fi cant at 10 percent 
level for: h i gh -tech  busi ness formati ons; low-tech  employment growth ; oth er i ndustri es' employment growth ; small fi rm h i gh -tech  formati ons and growth ; 
large fi rm h i gh -tech  formati ons; small and large fi rm low-tech  employment growth . It sh ould be noted th at th e tech ni cal sk i lls vari able i ncluded i n all



of th ese research ers' regressi ons, defi ned as percent of labor force, th at i s, sci enti sts, professi onals, or tech ni cal, may proxy for exi sti ng busi ness acti vi ty
for h i gh  tech  i ndustri es.
Bartik (1985): Results used to calculate elasti ci ty come from speci fi cati on 3 i n table 2 of Barti k 's paper th at i ncludes 8 regi onal dummi es. Th e reported
elasti ci ty consi ders an equal percentage i ncrease i n corporate, property, UI, and work ers' compensati on tax rates. Th e corporate tax rate coeffi ci ent
i s si gni fi cantly negati ve at th e 1 percent level, th e property tax rate coeffi ci ent i s si gni fi cantly negati ve at th e 10 percent level, th e UI tax rate coeffi ci ent
i s negati ve but i nsi gni fi cant, and th e work ers' compensati on rate coeffi ci ent i s posi ti ve and si gni fi cant.
Bartik (1989a): Study i ncludes separate effecti ve rates for busi ness property taxes, corporate i ncome taxes, personal i ncome taxes, sales taxes, and
speci fi c tax break s for small busi ness. All results reported i n text tables are tak en from "ch anges" speci fi cati on, except for envi ronmental regulati on
results. Th e -.73 fi gure i n th e tax table i s th e sum of th e elasti ci ty for property taxes, corporate taxes, i ncome taxes, and sales taxes i n th e "ch anges"
speci fi cati on. Only property taxes and corporate i ncome taxes h ave si gni fi cant effects. Sales tax i s margi nally si gni fi cant.
Bauer and Cromwell (1989): Results reported i n tax table are deri ved from column (3) of th ei r table 2. Elasti ci ty wi th  respect to th ei r tax vari able
i s deri ved by usi ng i nformati on th ey provi de. Th e mean of th ei r tax vari able i s .403.
Beeson and Montgomery (1990): Study does not report uni ts i n suffi ci ent detai l to determi ne magni tude of tax effect. Th ei r busi ness tax vari able,
adopted from Bani a and Calk i ns (1988), appears to be si mi lar to Wh eaton's. Th e busi ness tax elasti ci ty i s si gni fi cantly negati ve, wh i le th e sales and
i ncome tax elasti ci ty i s si gni fi cantly posi ti ve.
Benson and Johnson (1986): Th e long-run elasti ci ty reported h ere i s tak en from th ei r table I. It sh ould be noted th at most of th e negati ve i mpact of
taxes on i nvestment i n th ei r model i s a lagged effect, occurri ng after two or th ree years. Benson and Joh nson also h ave a previ ous paper, usi ng th e
same data set, th at esti mates a long-run tax effect of-.77. Th e models are i denti cal except th at th e latter paper apparently corrects for h eterosk edasti ci ty.
I do not i nclude th e former study i n th i s offi ci al li st of busi ness locati on studi es, as I assume th at Benson and Joh nson regard th e latter set of esti mates as better.
Bradbury, Downs and Small (1982): Mean for MSA local taxes per capi ta i s i nferred from th ei r table 6.8 to be $277. Inter-area results for 1960-70
come from th ei r table 5.10. Resulti ng elasti ci ty i s multi pli ed by !/(!-(.9104)10) to get long-run elasti ci ty. It i s unclear wh eth er publi c servi ce controls
were tested at some poi nt i n th e esti mati ng equati ons; i f th ey were, th ey were dropped from th e fi nal equati ons th at were presented.
Browne, Mieszkowski and Styron (1980): Auth ors report a weak  negati ve relati onsh i p between tax vari able and net manufacturi ng i nvestment, but
th i s vari able i s stati sti cally i nsi gni fi cant and h ence excluded from th e fi nal equati on th at i s reported i n th ei r arti cle.
Canto and Webb (1987): Results reported i n th i s appendi x are unwei gh ted averages of th ei r tax coeffi ci ents, multi pli ed by . 1105, th e mean value of
th ei r tax vari able i n th e uni ts th ey use. I treat th i s as long-run effect because th i s i s essenti ally a ti me seri es analysi s of each  state. Th i s analysi s wi ll
tend to force th e coeffi ci ent on th e contemporaneous ch ange i n taxes to reflect long-run as well as sh ort-run effects. Th e extent to wh i ch  th e coeffi ci ent
reflects long-run vs. sh ort-run effects i s unk nown. Canto and Webb only report si ngle equati on esti mates. Th ey report th at usi ng i nstruments led to
si mi lar results, but do not provi de furth er detai ls on th e i nstruments used. Esti mated tax effect i s si gni fi cant at th e 5 percent (one-tai l test) level i n 35
of th e 48 states, and si gni fi cant at th e 10 percent level i n 8 of th e remai ni ng 13 states.



Carlton (1979): Results reported h ere rely on Carlton's footnote th at tax elasti ci ti es can be deri ved for average observati on by multi plyi ng h i s reported u> 
property tax coeffi ci ent by .03, and h i s reported i ncome tax coeffi ci ent by -.05. All of Carlton's tax coeffi ci ents are stati sti cally i nsi gni fi cant. 
Carlton (1983): Elasti ci ty esti mate for plasti cs i s for new plant probabi li ti es, and i s equal to esti mated coeffi ci ent di vi ded by N parameter. 
Charney (1983): Ch arney also fi nds th at local i ncome tax rate does not h ave si gni fi cant effect, ei th er stati sti cally or substanti vely. But local i ncome 
tax i s only i mposed by Detroi t and th ree oth er j uri sdi cti ons i n MSA.
Church (1981): I assume mean property tax rate of 2.0 i n Ch urch 's sample. Ch urch 's study i s ci ted twi ce i n th i s table. Hi s results wh en th e dependent 
vari able i s th e j uri sdi cti on's sh are of total urban manufacturi ng capi tal expendi tures reflect busi ness locati on patterns wi th i n an MSA. Hi s results wh en 
th e dependent vari able i s th e j uri sdi cti on's absolute level of manufacturi ng capi tal expendi tures per capi ta reflect busi ness locati on patterns both  wi th i n 
and across MSAs.
Coughlin, Terza and Arromdee (1991): I use th e results from th ei r 1991 REStat paper rath er th an results from th ei r July 1989 work i ng paper. Th e 
July 1989 paper does get si gni fi cantly negati ve tax effects of somewh at h i gh er absolute magni tude (-.26 rath er th an -.21). Th e earli er paper uses mi ni mum 
ch i -square condi ti onal logi t esti mati on, wh i ch  auth ors appear to prefer, rath er th an maxi mum li k eli h ood esti mates of th e fi nal REStat paper. 
Crihfield (1989): All elasti ci ti es reported h ere for Cri h fi eld's 1989 study use h i s equati on (1), and th e coeffi ci ents on th e ch anges vari ables (represent 
i ng, i n h i s model, th e 1977 coeffi ci ent) rath er th an th e i ni ti al level coeffi ci ents (representi ng, i n h i s model, th e ch anges between th e 1963 and 1977 
coeffi ci ents). Reported elasti ci ti es sum h i s tax vari ables, and th en multi ply by 1.37 (= 1/(1-(.9104)14)) to get i mpli ed long-run effect from h i s 14-year 
effects. Cri h fi eld treats wages as endogenous, and apparently uses ch anges i n apartment rental rates, local real personal i ncome, state i ncome tax revenue, 
state di rect expendi tures, MSA government di rect expendi tures, and soci al securi ty payments by MSA, as i nstruments. Th e exogenei ty of th ese i n 
struments i s questi onable.
Crihfield (1990): I use Cri h fi eld's Model 1 to calculate elasti ci ti es. Hi s esti mated elasti ci ti es are multi pli ed by !/[!-(.9104)14] = 1.367 to get long-run 
effects. Cri h fi eld's wage elasti ci ti es for manufacturi ng value added are excluded from wage table i n text, as h e does not control for product pri ce. Hence, 
h i s esti mated wage elasti ci ti es combi ne effect on real value added wi th  effect on output pri ce.
Deich (1990): Th e elasti ci ti es can be calculated di rectly from Dei ch 's table 3 and table 4, and h i s footnote 4. Th e Dei ch  fi gures used i n constructi ng 
all text tables are th e si mple average of h i s small busi ness and branch  plant elasti ci ti es. I use only h i s results for all manufacturi ng i ndustri es. I use 
Dei ch 's results from th e NTA meeti ngs rath er th an results from h i s di ssertati on as th e NTA meeti ng results are more readi ly accessi ble. Hi s di ssertati on 
results are generally si mi lar, even th ough  th e speci fi cati ons are somewh at di fferent.
Doeringer, Terkla and Topakian (1987): Long-run tax elasti ci ti es reported h ere multi ply auth ors' reported tax elasti ci ty i n table 2.2 by !/(!-(.9104)10). 
Duffy-Deno and Eberts (1989): Reported elasti ci ty i n th i s appendi x table i s tak en di rectly from 2SLS results reported i n table 1 of th ei r paper. I i nterpret 
th i s coeffi ci ent as long-run elasti ci ty because dependent vari able i n th ei r study i s th e personal i ncome level of th e MSA, and th e tax vari able does not 
ch ange over ti me. Hence, th e coeffi ci ent on th ei r tax vari able wi ll depend on th e average relati onsh i p th at prevai ls between personal i ncome levels 
and tax levels. Th i s average relati onsh i p sh ould approxi mate th e long-run relati onsh i p between th ese two vari ables.



Dye (1980): Dye only reports li mi ted set of regressi on results, apparently th e product of many di fferent speci fi cati ons. In one reported speci fi cati on, 
overall tax burden i s apparently negati ve and si gni fi cant, wh i le corporate tax rate i s posi ti ve and si gni fi cant (table 3, value added dependent vari able). 
But uni ts used are not gi ven.
Eberts (1991): Study does not descri be tax data, but states th at both  tax vari able and dependent vari able (fi rm openi ngs) are measured i n log form, 
so esti mated coeffi ci ents are elasti ci ti es. -.20 elasti ci ty i s for large fi rms h eadquartered outsi de state; elasti ci ty for large fi rms h eadquartered i nsi de 
state i s -.16. Th e large fi rm elasti ci ti es are si gni fi cantly negati ve at 5 percent level of si gni fi cance, one-tai l test.
Eberts and Stone (1988): Th e results reported i n th i s appendi x come from th ei r table 3.7. Eberts and Stone experi ment to fi nd opti mal lag-length  for 
wage effects on employment, so I assume th at th ei r esti mated sum of wage coeffi ci ents i s si gni fi cant. Th ei r tax effect i s based on a two-and-one-h alf-year 
lagged tax vari able. I assume th e long-run tax effect i s !/[!-(.9104)2'5] = 4.78 ti mes th ei r esti mated elasti ci ty.
Erickson and Wasylenko (1980): Data and vari ables are same as Wasylenk o (1980), but communi ti es are i ncluded even i f zero new busi ness acti vi ty 
or exi sti ng busi ness acti vi ty. My calculated elasti ci ty for manufacturi ng i s based on assumpti on th at average property tax rate i n Mi lwauk ee suburbs 
i n 1969 was 3 percent, as stated i n paper. Esti mated posi ti ve effect i s stati sti cally i nsi gni fi cant.
Fox (1981): Fox treats th e tax rate as endogenous. But th e exogenei ty of some of h i s i nstruments may be questi oned; for example, populati on i s used 
as an i nstrument, but i t would seem th at a communi ty's populati on mi gh t h ave some effect on i ndustri al land demand.
Fox and Murray (1990): Elasti ci ty esti mates reported i n th i s appendi x table come from th ei r results for all i ndustri es, all fi rm si ze classes. Fi rms wi th  
20 to 49 employees seem more sensi ti ve to taxes th an oth er fi rm si ze classes.
Friedman, Gerlowski and Silberman (1989): Paper does not report mean of dependent vari able, so elasti ci ti es cannot be calculated. In overall regres 
si on, corporate and property taxes h ave esti mated negati ve effect, but effect i s not si gni fi cant.
Garofalo and Malhotra (1983): Tax elasti ci ti es reported h ere are based on average results reported i n th ei r table 2 for own-pri ce elasti ci ty of capi tal 
for full U.S. sample. In addi ti on, i t was assumed th at state and local taxes on manufacturi ng are 8.3 percent of busi ness profi ts, based on Wh eaton 
(1983), wh i ch  i mpli es th at a 1 percent ch ange i n overall state and local taxes on busi nesses wi ll ch ange th e user pri ce of capi tal by .083 percent. Hence, 
th e tax elasti ci ty i n my table equals Garofalo and Malh otra's table 2 fi gure of -.2865 ti mes .083.
It sh ould be noted th at Garofalo and Malh otra's esti mates rest on a very di fferent meth odology from most oth er studi es of state and local busi ness 

acti vi ty, and most of th ese di fferences wi ll tend to reduce th e effect of state and local busi ness taxes. Th ey esti mate a pooled ti me-seri es cross-secti on 
cost functi on for manufacturi ng usi ng annual data for states from 1974 th rough  1978 as th e uni t of observati on. Cost sh ares for capi tal, labor, and energy 
i n each  state and year are used as dependent vari ables, and th e state pri ces of capi tal, energy, and labor as i ndependent vari ables. Cross-equati on restri c 
ti ons are i mposed based on producti on th eory. Because th ey do not i nclude a ti me peri od dummy, but only a ti me trend vari able, th e esti mates wi ll to 
some extent reflect th e effects of pri ces on th e nati onal capi tal stock , wh i ch  presumably wi ll be less th an th e effects of a gi ven state's pri ces on i ts 
own capi tal stock . Th at i s, th e esti mated responsi veness of state cost sh ares to state capi tal pri ces wi ll depend to some extent on h ow states, on average, 
ch ange th ei r cost sh ares as nati onal i nterest rates ch ange. In addi ti on, th ei r cost functi on esti mati on procedure appears to assume th at long-run equi li bri um 
was ach i eved i n all years and all states from 1974 th rough  1978. Th i s assumpti on wi ll lead to esti mated long-run responses th at actually represent sh ort-



run responses. Fi nally, th ei r esti mates i mpose cross-equati on restri cti ons th at may lower th e esti mated capi tal pri ce effects. We k now from oth er work  
th at wage effects on busi ness locati on are often low compared to tax effects, based on th e relati ve cost sh are of labor and taxes. It i s possi ble th at relati ve 
ly low wage effects may contami nate th ei r esti mated effects of capi tal pri ces.
Glickman and Woodward (1987): Interstate porti on of th e tax table excludes th i s study because th ei r tax vari able i s defi ned as percentage of state 
taxes deri ved from corporate i ncome tax. Th i s vari able wi ll not i ncrease wi th  an across-th e-board i ncrease i n state and local taxes, th e th ough t experi ment 
bei ng conducted i n th i s table. However, th ei r empi ri cal results do i ndi cate a si gni fi cant negati ve effect of th i s vari able on domesti c employment growth  
from 1974-83, but not on th e growth  of forei gn-owned employment. For i ntrastate porti on of th e tax table, Gli ck man and Woodward results are deri ved 
from th ei r table 23. Th ei r coeffi ci ent, li k e all multi nomi al logi t coeffi ci ents, reflects effect on log of odds. But i n th ei r case, th e average probabi li ty 
of selecti on i s .5, because th ey deli berately randomly ch ose a county wi th i n each  state wi th out forei gn plants for each  county wi th i n th e state th at h as 
forei gn plants. It i s strai gh tforward to sh ow th at dlnP/dlnX = dln(P/(l-P)dlnX) ti mes (l-P), wh ere P i s th e probabi li ty of selecti on. At th e mean prob 
abi li ty of .50 i n th e samp\e,(l-P) equals .50, and th ei r coeffi ci ents must be multi pli ed by .50 to gi ve percentage effects of a vari able on new busi ness locati ons. 
Graham (1982): Grah am's study i nvesti gates several i ndependent vari ables th at measure th e presence and si ze of research  uni versi ti es i n th e MSA, 
wh i ch  could be vi ewed as a rough  measure of publi c servi ce quali ty.
Grieson (1980): Gri eson states th at four-year lag work s better th an longer lags, so I assume th at h i s stated elasti ci ti es i n table 1 are actually long-run 
elasti ci ti es. I use th e elasti ci ti es from column (9) of h i s table 1.
Grubb (1982): Grubb does fi nd th at h i gh er relati ve central ci ty expendi ture, compared to th e MSA as a wh ole, on wh at h e calls "necessary spendi ng" 
(h i gh ways, poli ce, fi re, sewerage, sani tati on, and uti li ti es) h as a stati sti cally si gni fi cant negati ve effect on th e suburbani zati on of manufacturi ng employ 
ment. Hi gh er relati ve central ci ty expendi tures on wh at h e calls "ameni ty-related" servi ces (spendi ng on park s and recreati on and li brari es) h as a stati sti cally 
si gni fi cant negati ve effect on th e suburbani zati on of retai l employment. Th e reported regressi on also i ncludes th e property tax base per capi ta of th e 
central ci ty relati ve to i ts MSA. Th e relati ve central ci ty to MSA property tax rate i s dropped from th e reported regressi on, and i ts si gn and si ze are not reported. 
Gyourko (1984): Gyourk o gets some clearly si gni fi cant negati ve tax effects, but only i n speci fi cati ons th at omi t regi onal dummi es. State corporate 
tax rate and local payroll tax rate h ave negati ve coeffi ci ents wh en regi onal dummi es are added, wi th  state corporate tax rate coeffi ci ent margi nally si gni fi  
cant (r-stati sti c i s 1.56). But property tax rate and local corporate tax rate h ave posi ti ve coeffi ci ents, alth ough  i nsi gni fi cant. If we assume a mean property 
tax rate of 2 percent, mean local corporate and payroll tax rates of .5 percent, and a mean nomi nal state corporate tax rate of 6 percent, sum of th e 
tax coeffi ci ents would be negati ve (-.10) i n Gyourk o's table 13 i n th e speci fi cati on wi th  regi onal dummi es. However, elasti ci ty cannot be calculated 
because Gyourk o does not present mean values of th e dependent vari ables.
Gyourko (1987a): Gyourk o also fi nds th at h i gh er wages si gni fi cantly reduce labor i ntensi ty of a ci ty's manufacturi ng base, wh i le payroll taxes and 
corporate taxes h ave i nsi gni fi cant effects. Th i rty ci ti es are i ncluded i n th e sample for each  of two years.
Gyourko (1987b): Gyourk o fi nds negati ve effects of property taxes on new manufacturi ng fi rm densi ty i n h i s analysi s of all fi ve Pennsylvani a counti es 
i n Ph i ladelph i a MSA. Property tax effects appear to be larger i n absolute value wh en exami ni ng ch oi ce of a gi ven zi p code wi th i n a gi ven suburban 
county. Effects of property tax on new servi ce fi rm densi ty tend to be posi ti ve, but i nsi gni fi cant. In addi ti on, effect of property tax on overall zi p code 
employment ch ange i s posi ti ve, alth ough  i nsi gni fi cant.



Harris (1986): Results i n th e tax table are based on elasti ci ti es reported by Harri s i n h er tables 8.la and 8.3. Th e elasti ci ti es for tax effects on h i gh
tech nology formati on rates are not stati sti cally si gni fi cant at 5 percent (one-tai l test), but are at 10 percent. Harri s i ncludes an exi sti ng acti vi ty vari able
i n th e equati on for all h i gh  tech nology formati ons.
Helms (1985): Effects reported h ere are long-run effects from h i s fi xed-effects IVC speci fi cati on. Elasti ci ty presented i s long-run percentage ch ange
i n personal i ncome for a gi ven percentage reducti on i n property taxes and oth er taxes, fi nanced by i ncrease i n user fees. Mean values of property tax,
oth er tax, and user fees as percentage of personal i ncome, needed to do th i s calculati on, are tak en from Governmental Fi nances i n 1981-82. Elasti ci ty
h ere di ffers from effects emph asi zed by Helms' table. Helms sh ows effects of all fi scal vari ables wh en welfare ch anges are used to k eep government
budget constrai nt sati sfi ed. Th e long-run elasti ci ty of personal i ncome wi th  respect to equal percentage i ncreases i n property taxes and oth er taxes, wh en
th e revenue i s used to i ncrease welfare spendi ng, i s -2.12. But welfare spendi ng i s li k ely to h ave i ts own i ndependent effect on busi ness growth , and
i s also h i gh ly endogenous. Hence, Helms' esti mates as presented are not pure tax effects; h e menti ons th i s, but i t i s someti mes forgotten i n revi ews
of h i s study. User fees seem more li k ely to h ave li ttle effect on busi ness locati on, and to be more exogenous th an welfare spendi ng. Helms' IVC esti mates
use i nstruments for transfers and budget defi ci t, but i nstruments are questi onable: th e oth er fi scal vari ables, and th e fracti on of th e populati on aged
5-17 and over 65.
Hodge (1981): All results reported h ere come from speci fi cati on A i n Hodge's tables, wh i ch  i ncludes th e most control vari ables. Because dependent
vari able i s gross i nvestment, th e esti mated elasti ci ti es i n Hodge's study are treated i n tax table as long-run elasti ci ti es. My summary of Hodge's results
uses speci fi cati on A for all of h i s i ndustri es.
Howland (1985): Howland's study of th e number of new fi rms and employment by county i n th ree states and Wash i ngton, D.C., i s really a study
of th e i ntrastate di stri buti on of economi c acti vi ty, because of th e i nclusi on of state dummy vari ables. Sh e fi nds some negati ve tax effects, and posi ti ve
tax abatement effects, but none th at are stati sti cally si gni fi cant. Her wage elasti ci ti es tend to be very large and negati ve: -2.52 for electroni c components,
and -4.11 for mach i ne tools. As an i ntrastate study, th ese wage elasti ci ti es were not i ncluded i n table 2.6 i n text.
Inman (1987): In calculati ng elasti ci ty, I assume th at Ph i ladelph i a's usual sh are of nati onal j obs i s about .00742, based on ES-202 data. In addi ti on,
I assume a usual wage tax rate of .02. -. 15 i s elasti ci ty calculated for th ei r County Busi ness Patterns equati on, -.21 i s elasti ci ty calculated for th e Employment
and Earni ngs-based equati on. I do not attempt to adj ust th ese elasti ci ti es to long-run elasti ci ti es, as i t i s unclear th e extent to wh i ch  esti mated coeffi ci ents
measure long-run versus sh ort-run responses.
Kieschnick (1981 or 1983): Of th e 13 i ndustri es, tax vari able i s dropped from reported results for 6 i ndustri es. Th e procedure for droppi ng vari ables
was to exclude all vari ables wi th  level of si gni fi cance of less th an .50. Th e tax vari able i s negati ve i n fi ve out of th e remai ni ng seven i ndustri es, but
i s only si gni fi cantly negati ve i n th e rubber i ndustry. Unwei gh ted mean elasti ci ty for th ese seven i ndustri es i s -.07. For purposes of calculati ng th e averages
used i n th e text table, I treat Ki esch ni ck  as h avi ng esti mated an average elasti ci ty of zero.
Luce (1987): Results reported h ere are based on table B.5.2 i n Luce (1987), and use means reported i n table B.5.3. Luce elasti ci ti es are adj usted to
long-run elasti ci ti es by bei ng multi pli ed by 2.67 = 1/(1-(.9104)5).



Luce (1990a): Th e elasti ci ti es used h ere are calculated as th e average of Luce's results for 1972-77 and 1977-82 for all i ndustri es. Th e elasti ci ti es are 

calculated as a percentage of th e si mple average of h i gh -tech  and low-tech  employment i n th e typi cal MSA. All calculated elasti ci ti es are multi pli ed 

by 1/[1-(.9104)3] to convert to long-run effects of taxes. Si gni fi cant negati ve tax effects are for h i gh  tech  i n 1977-82 ti me peri od. 
Luce (1990b): For Luce study I calculate long-run elasti ci ti es for total employment allowi ng both  employment and labor force adj ustment. Th at i s, 

h i s si multaneous equati ons are solved for employment, wi th  employment and labor force vari ables assumed equal to last year's level. For th e wage 

tax, I calculate th e elasti ci ty at a wage tax of 1.175 percent, wh i ch  i s employment-wei gh ted mean (I assume all 339 suburban communi ti es h ave wage 

tax of .19 percent, true wei gh ted average wage tax would be greater th an th i s i f larger suburbs tend to h ave larger wage tax) for Ph i ladelph i a MSA, 

based on Luce's table 1. Long-run elasti ci ty wi th  labor force h eld constant i s -1.87, only sli gh tly less th an allowi ng labor force adj ustment. Because 

Luce uses 1970 explanatory vari ables to explai n 1980 employment, h i s esti mates may understate long-run elasti ci ti es; some adj ustment to 1970 ex 

planatory vari ables h as already tak en place i n 1970.
Luger and Shetty (1985): Luger and Sh etty do not present suffi ci ent descri pti ve stati sti cs to determi ne magni tude of th ei r esti mated tax effects. 

McConnell and Schwab (1990): Result reported h ere i s sum of average elasti ci ty wi th  respect to Wh eaton tax vari able and county property tax from 

th ei r speci fi cati ons 2, 3, and 4; th ei r fi rst speci fi cati on does not i nclude publi c servi ce controls or regi on controls. Most of th e effect i s caused by Wh eaton 

vari able, wh i ch  i s stati sti cally si gni fi cant; county property tax rate vari able, wh i ch  appears to be nomi nal rate, i s ri gh t si gn but stati sti cally i nsi gni fi cant. 

McConnell and Sch wab i nclude educati on vari able i n speci fi cati on 2, welfare i n speci fi cati on 3 and regi onal dummi es i n speci fi cati on 4. Results reported 

i n publi c servi ce table are from speci fi cati ons 3 and 4, and results reported for uni oni zati on are from speci fi cati on 4.
McGuire (1985): McGui re's results are sensi ti ve to speci fi cati on used. Results reported h ere are average elasti ci ty over th ree reported speci fi cati ons 

i n table 1. Results ch ange based on h ow one treats populati on densi ty vari ables. However, i n most speci fi cati ons, property taxes are negati ve and i n 

some cases si gni fi cant.
McHone (1986): McHone treats taxes as endogenous. But h i s use of populati on densi ty as an exogenous i nstrument may be questi oned, as we would 

expect th e communi ty populati on densi ty to potenti ally h ave some di rect effect on i ndustri al land demand.
Mehay and Solnick (1990): Meh ay and Solni ck 's results, as presented, do not allow for calculati on of th e effects of across-th e-board tax i ncreases 

used to i ncrease some "neutral" fi scal category. Hence, th ei r results are not i ncluded i n th e summary table i n th e text. All th ei r results sh ow th e effects 

of tax i ncreases used to fi nance i ncreases i n welfare spendi ng. But, as argued i n text and i n di scussi on of Helms' (1985) paper above, current welfare 

spendi ng i n a state i s li k ely to be h i gh ly endogenous; i n addi ti on, welfare spendi ng may h ave di rect effects on busi ness locati on. In addi ti on, th ei r Park s 

model esti mates, wh i ch  th ey prefer, i mply extremely large elasti ci ti es th at deserve furth er explorati on before bei ng used i n th i s type of poli cy analysi s. 

Th e Park s model controls for seri al correlati on i n th e dependent vari able and contemporaneous correlati on of th e resi duals across observati ons. But 

th e model does not control for fi xed effects of states. Th ei r Park s model esti mates i mply a long-run employment elasti ci ty wi th  respect to taxes of (-242) 

(= mean of tax vari able of about $154 ti mes coeffi ci ent of-.011 di vi ded by (1-.993)), and si mi larly large long-run personal i ncome elasti ci ti es wi th  

respect to state and local taxes. In addi ti on, th e coeffi ci ent on th e lagged dependent vari able i mpli es th at th e economy adj usts by 1 percent or less between 

i ts long-run equi li bri um posi ti on and i ts current posi ti on each  year. Th i s seems very low. Th e model th at th ey don't prefer, th e "covari ance" or fi xed-



effects model, i mpli es lower tax effects and a qui ck er adj ustment to long-run equi li bri um. Th e tax coeffi ci ent i n th e personal i ncome fi xed-effects model—th e 
model most si mi lar to th e model esti mated by Helms—i mpli es a long-run tax elasti ci ty of-4.85. Th i s i s si mi lar to th e Helms' elasti ci ty wh en tax revenues 
are used to i ncrease welfare spendi ng. However, th e endogenei ty of welfare spendi ng and possi ble di rect effects of welfare spendi ng on busi ness locati on 
suggest th at th i s elasti ci ty sh ould not be consi dered di rectly comparable to th e elasti ci ti es esti mated i n oth er studi es.
Mills (1983): Mi lls exami nes central ci ty employment ch ange (suburban employment ch ange), both  h oldi ng constant suburban (central ci ty) employment 
ch ange, and allowi ng i t to endogenously adj ust. Th e regressi ons h oldi ng constant employment ch ange i n th e remai nder of th e MSA are i n some respects 
si mi lar to i ntermetropoli tan area studi es, i n th at any tax effects mostly reflect substi tuti on across MSAs. Because only taxes i n th e central ci ty (suburbs) 
are consi dered, h owever, th i s type of study i s not closely comparable to oth er i nter-MSA studi es. Mi lls does not report means, but for some of th e 
si mulati ons h e exami nes, taxes do appear to h ave i mportant effects, alth ough  not as i mportant as for oth er vari ables.
Mills and Price (1984): f-stati sti c on tax term i n manufacturi ng and constructi on employment densi ty gradi ent equati on i s -1.34, so th i s vari able i s 
si gni fi cant at 9 percent (one-tai l test) level.
Mofidi and Stone (1990): Mofi di  and Stone elasti ci ti es are not used i n th e summary table i n th e text because th ey sh ow effect of taxes wh en used 
to fi nance welfare spendi ng. Th i s combi nes two separate effects. Th ei r i mpli ed long-run elasti ci ty would be around -1.32 for manufacturi ng employment 
and -2.59 for manufacturi ng i nvestment. (Th i s adj usts th ei r numbers by [!/(!-.9104)5], as th ey exami ne fi ve-year i ntervals, and assumes a mean of 
10 for th ei r tax vari able, taxes as percentage of personal i ncome.) Hence, th ei r results strength en th e case for some state and local tax effect on regi onal growth . 
Mullen and Williams (1991): I use very preli mi nary results from a Mullen and Wi lli ams' draft. Mullen and Wi lli ams' speci fi cati on i s unusual i n th at 
i t i ncludes both  th e average state level of average and margi nal tax rates, and th e growth  of publi c capi tal. Because th ei r dependent vari able i s growth  
over a 17-year peri od, all th ei r tax esti mates are multi pli ed by !/!-(.9104)17 = 1.254 to get long-run esti mates.
Munnell (1990): To calculate tax elasti ci ti es, I assume th at Munnell's tax vari able h as typi cal value of around 10 percent of personal i ncome, based 
on i nformati on i n Munnell's table 11 and appendi x B. I use Munnell's results for 1970-88 employment ch ange i n states, as th ese results are closer 
to long-run esti mates th an h er results for 1970-80 and 1980-88. Usi ng th ese results for 1970-80 or 1980-88 would yi eld somewh at greater i mpli ed long 
run elasti ci ti es. Th e tax elasti ci ty for th e 1970-88 regressi on i s multi pli ed by 1.2264 = !/[!-(.9104)18] to yi eld a long-run elasti ci ty. 
Nakosteen and Zimmer (1987): All results reported use esti mates for th ei r equati on (6). Th ei r results are h ard to i nterpret because th ey h old constant 
state employment growth  from 1970 to 1980 i n explai ni ng out-mi grati on of fi rms from 1970 to 1980. Perh aps results are best i nterpreted as sh owi ng 
di fferences between relocati ng fi rm's beh avi or and "average" fi rm's beh avi or. It i s unclear wh eth er th ei r model h olds omi tted state ch aracteri sti cs con 
stant, as th ey i nclude both  levels of state ch aracteri sti cs and ch anges i n state ch aracteri sti cs i n model explai ni ng ch anges i n some fi rms' beh avi or. 
Newman (1983): Esti mated elasti ci ty i n table uses tax coeffi ci ent from "fully constrai ned" model reported i n table 3. Th i s tax coeffi ci ent of -.136 
i s multi pli ed by 1.89 = 1/(1-(.9104)8) to convert th e ei gh t-year effect esti mated i nto a long-run effect.
O'hUallachain and Satterthwaite (1990): Th i s study esti mated equati ons for many i ndustri es, but eli mi nated vari ables from th e fi nal reported speci fi ca 
ti ons i f th ey fell below a certai n si gni fi cance level. Corporate taxes only appeared i n 4 of th e 38 regressi ons, and was only si gni fi cantly negati ve once, 
less th an would be expected by ch ance. I ch ose to report th i s as th e absence of any si gni fi cantly negati ve tax effects.



Palumbo, Sacks and Wasylenko (1990): Elasti ci ti es presented i n th e tax table use means i n auth ors' table 1, and correct for fact th at th ei r dependent 
vari able i s i n absolute percentage form rath er th an logari th mi c form. Th at i s, th ei r coeffi ci ent of -.09 for suburban taxes i n employment equati on i s 
multi pli ed by th e mean suburban tax of 311.8, and th en di vi ded by 100. Th i s sh ort-run coeffi ci ent i s th en multi pli ed by !/(!-(.9104)10) to get long-run 
elasti ci ti es. Th ei r ci ty tax effect i s not si gni fi cant, and th ei r suburban tax coeffi ci ent i s si gni fi cant at about a 13 percent level of si gni fi cance, under 
a two-tai l test. Th ei r study combi nes features of i nter-area and i ntra-area studi es because ci ty or suburban employment growth  can ch ange for one of 
two reasons: employment growth  sh i fti ng to th e rest of th e MSA; or employment growth  sh i fti ng to oth er MSAs.
Papke (1986, 1989b): Results reported i n table come from Papk e's fi xed-effects speci fi cati on. All but th e publi sh i ng elasti ci ty are stati sti cally si gni fi  
cant. Calculated elasti ci ti es assume th at state and local taxes average 10 percent of profi ts, and th at a 10 percent ch ange i n taxes (=1 percent of profi ts) 
would, after federal tax offsets, ch ange th e effecti ve tax rate vari able by 0.5 percent. Papk e's effecti ve tax rate vari able comes from AFT AX model 
th at si mulates taxes for representati ve fi rms i n di fferent states. Her model i ncludes 22 states, and uses as data observati ons on th e number of bi rth s 
i n each  year from 1975 th rough  1982. Th e wage rate elasti ci ti es i n th e wage rate table are at th e mean wage rate i n each  i ndustry. 
Papke (1987): Tax table elasti ci ti es assume state and local taxes are 10 percent of profi ts, wi th  50 percent federal tax deducti on (accurate for 1978 
peri od of study). Hence, 10 percent ch anges i n state and local taxes would yi eld . 1 percent ch ange i n rate of return at mean rate of about 12 percent, 
wh i ch  would yi eld a 1.7 percent decli ne i n i nvestment per work er (.0169 = .1/12 ti mes Papk e's reported elasti ci ty wi th  respect to AFT AX of 2.024). 
Note th at Papk e's i s one of few studi es to use i nstruments for wages and energy pri ces. Th e exogenei ty of th e i nstruments used, h owever, mi gh t be 
questi oned (state unemployment rate, lagged energy pri ce, uni oni zati on rate). Papk e's 1987 results were previ ously summari zed i n Papk e and Papk e (1986). 
Papke (1989a): My calculati on assumes th at state and local taxes are 10 percent of profi ts, and are deducti ble agai nst an approxi mately 50 percent 
federal tax rate. Hence, a 1 percent ch ange i n state and local taxes wi ll ch ange Papk e's effecti ve tax rate vari able by 0.05 rate poi nts. Papk e's regressi on 
exami nes annual i ndustry gross state product (GSP), for each  year from 1975 to 1982. Th e regressi on i ncludes a dummy vari able for th e state. Hence, 
th i s regressi on i s equi valent to di fferenci ng all vari ables from state means. It i s di ffi cult to determi ne wh eth er th ese esti mated elasti ci ti es represent long- 
run or sh ort-run elasti ci ti es. To avoi d overstati ng th ese elasti ci ti es, I si mply treat th em as long-run elasti ci ti es. All calculati ons use Papk e's regressi ons 
wi th  log of i ndustry GSP as dependent vari ables.
Place (1986): Th e analysi s i s two-stage least squares wi th  real revenue and expendi tures per capi ta treated as endogenous. Th e i nstrument i s personal 
i ncome per capi ta, wh ose exogenei ty i s questi onable. Results sh ow negati ve effect of th i s revenue vari able on total employment growth  and a posi ti ve 
effect on pri vate employment growth , alth ough  nei th er vari able i s stati sti cally si gni fi cant. Wh en addi ti onal controls for h ow revenue i s rai sed are i nclud 
ed, total revenue per capi ta becomes posi ti ve and si gni fi cant. Th e uni ts used are unclear.
Plaut and Pluta (1983): Because of th e ways i n wh i ch  th e tax vari ables are defi ned, and because th e uni ts used are unclear, th e overall effect of a 
1 percent tax reducti on cannot be calculated based on Plaut and Pluta's reported results. Th e Alexander Grant and Fantus busi ness cli mate i ndi ces used 
i nclude taxes as one component; Plaut and Pluta furth er transform th ese i ndi ces usi ng pri nci pal components, and i t i s i mpossi ble to determi ne h ow a 
1 percent tax reducti on would affect th ei r vari ables. Personal i ncome tax vari able also i s transformed by pri nci pal components, wh i ch  mak es i t di ffi cult 
to determi ne h ow i t would be affected by 1 percent across-th e-board tax reducti on. Also, Plaut and Pluta do not report means or uni ts used for oth er



tax vari ables. Judgi ng from reported beta stati sti cs i n th ei r tables and th ei r descri pti on of vari ables.i t appears th at tax effort i s measured as an i ndex, 
wi th  a nati onal mean of 1.0, and th e oth er tax vari ables are measured i n percentage terms. Assume th at mean corporate taxes as percent of payroll 
are around 2 percent, sales tax as a percent of sales i s about 4 percent and mean property taxes are about 2 percent i n th i s sample. Th en th e i mpli ed 
elasti ci ty for an equal percentage ch ange i n th ese four vari ables i s . 11 for real value added, -.08 for employment, and .09 for real capi tal stock . Th ese 
elasti ci ti es are for a fi ve-year peri od, and would be about 1.7 ti mes as h i gh  i n th e long run i f we adj ust usi ng th e Helms' adj ustment parameters (see 
general notes above for detai ls). However, i t i s unclear h ow th i s calculati on would be affected by th e busi ness cli mate vari able and personal i ncome 
tax vari ables. In parti cular, th e "beta coeffi ci ent" on th e busi ness cli mate vari able i s fai rly large and h as th e expected si gn. Th e effects of tax reducti ons 
vi a th i s vari able mi gh t be large enough  to mak e all th e i mpli ed overall tax elasti ci ti es negati ve for a uni form percentage ch ange i n all state and local 
taxes. Of th ei r 18 tax vari able coeffi ci ents (6 vari ables ti mes 3 speci fi cati ons), 3 are si gni fi cant at th e 10 percent level or better wi th  th e expected si gn 
(busi ness cli mate twi ce, tax effort once), 1 i s si gni fi cant at th e 20 percent level (tax effort), and property tax coeffi ci ents are always si gni fi cant wi th  
a posi ti ve si gn.
Quan and Beck (1987): Th e segmentati on of states by Quan and Beck  i nto North east subsample (IS states) and Sunbelt subsample (17 states) could 
be consi dered an i mpli ci t way of controlli ng for omi tted fi xed effects of regi ons. Alth ough  Quan and Beck  state th at th ey base th ei r model on th e Helms' 
parti al adj ustment model of annual state busi ness acti vi ty, th e equati on th ey actually report does not i nclude lags i n state employment. However, th ey 
do i nclude ei gh t-lagged years of th ei r state tax vari able. Because th i s i s a polynomi al di stri buted lag, all effects after ei gh t years are i mpli ci tly set to 
zero. Th erefore, I treat th ei r esti mate of th e sum over all lags of th e tax effect as a long-run effect. Th e elasti ci ti es are calculated wi th  th e assumpti on 
th at state and local taxes are about . 10 of personal i ncome.
Reynolds and Maki (1990): Reynolds and Mak i  use SPSS "stepwi se regressi on" procedures to deci de on fi nal speci fi cati on. Si gn and si ze of coeffi  
ci ents on omi tted vari ables are not reported. Some of th e control vari ables ch osen may contri bute to lack  of si gni fi cance of 1972 tax and spendi ng vari ables. 
For example, th ey i nclude 1980 unemployment rates and i ncome per work er; some of th e effects of 1972 tax and spendi ng vari ables may be absorbed 
by th ese 1980 vari ables.
Romans and Subrahmanyam (1979): Reported results come from li ne 4 of th ei r table II-A, and li ne 3 of table II-B. Calculati ons assume mean of 
7.3 percent for average margi nal tax rate, 100 for ACIR tax effort i ndi ces, and calculati on i ncreases all th ese rates by equal percentage amount. Only 
result on average margi nal tax rate i s negati ve and si gni fi cant; busi ness and personal tax efforts are posi ti ve, wi th  busi ness tax effort often si gni fi cantly 
posi ti ve. Overall tax effect would be negati ve for states wi th  very progressi ve tax systems. Elasti ci ti es are adj usted to long-run value by multi plyi ng 
by 1/(1-(.9104)'°).
Sander (1989): Sander's tax results seem to be robust to restri cti ng th e sample only to downstate Illi noi s. Such  a restri cti on i s a very rough  test for 
wh eth er th e tax results are due to unobserved regi on effects. Th e long-run elasti ci ty reported h ere i n th e table i s calculated by usi ng Sander's reported 
means and multi plyi ng th e sh ort-run elasti ci ty by 1/(1-(.9104)6) to convert i t to a long-run elasti ci ty.
Schmenner, Huber and Cook (1987): Calculati ons of tax elasti ci ti es assume .042 as average property tax revenues per dollar of i ncome (from ACIR 
fi gures), and 5 percent as typi cal top state corporate tax rate. Elasti ci ti es reported are combi ned elasti ci ti es for two stages of deci si on process. Elasti ci ti es



reported are elasti ci ti es of probabi li ti es dlnP/dlnx = (reported effect i n studyXl-PXmean of X), wh ere P i s probabi li ty. \-P i s assumed to equal 1 
for ch oi ce of states to seri ously consi der, .719 for second stage (3.56 i s average number of alternati ves at second stage, and 1-1/3.56 = .719). Th e 
reported tax elasti ci ti es for all plants use paper's reported proporti ons of .58 for fi rms pursui ng product plant strategi es, .40 for fi rms pursui ng low 
taxes. Text tax tables use Sch menner's "Panel C" esti mates, wh i ch  i nclude all i nteracti on terms. Because of i nteracti on terms, stati sti cal si gni fi cance 
of tax effects i s di ffi cult to determi ne, but i t seems reasonable to assume elasti ci ti es for fi rms desi ri ng low taxes are probably si gni fi cant; th e di fferences 
i n beh avi or of th ese fi rms from oth er fi rms i s certai nly si gni fi cant. All Sch menner, Huber and Cook  results reported i n tables i n oth er appendi ces to 
ch apter 2 use Panel A esti mates because th ey are si mpler to i nterpret.
Sch nei der (1984): Sch nei der regresses th e number of manufacturi ng establi sh ments i n each  suburb i n 1977 on each  suburb's 1972 number, an MSA 
dummy, and oth er vari ables. Th e MSA dummy's i nclusi on means th at Sch nei der i s essenti ally look i ng at th e ch ange i n th e suburb's number of establi sh ments 
relati ve to th e MSA. Th us, th i s study i s an i ntrametropoli tan study. Th e effecti ve tax rate vari able h as a /-stati sti c of 1.56, wh i ch  i s si gni fi cant at th e 
6 percent (one-tai l test) level.
Stei nnes (1984): Stei nnes fi nds th at addi ng lagged dependent vari ables or usi ng a speci fi cati on wi th  all vari ables defi ned as ch anges, mak es a bi g di f 
ference to th e results. Income and property taxes appear to h ave negati ve effects on manufacturi ng employment, wh i le th e sales tax h as posi ti ve effects. 
Summers and Luce (1985): Because of uni ts used, actual Summers and Luce coeffi ci ents can be treated as elasti ci ti es. Th ese sh ort-run elasti ci ti es 
were multi pli ed by 1/(1-(.9104)'°) for th e 1967-77 regressi on, and by 1/(1-(.9104)6) for th e 1977-83 regressi on, to get long-run elasti ci ti es. Th e posi ti ve 
coeffi ci ent on tax effort i n th e 1977-83 regressi on i s not si gni fi cant. Summers and Luce also found si gni fi cant negati ve effects of tax effort on servi ce 
sector growth .
Summers and Luce (1987): Ci ted results come from table B.4.2.
Testa (1989): I appreci ate Bi ll Testa's h elp i n i nterpreti ng th e coeffi ci ents i n h i s paper. As defi ned i n th e paper, all dependent vari ables measure th e 
ch ange i n employment or output as a proporti on of th e base. Tax growth  per capi ta i s i ndexed so th at th e mean value of per capi ta state and local tax 
levels i s 100. Hence, Testa coeffi ci ents are multi pli ed by 100 * !/(!-(.9104)9) to get long-run elasti ci ti es reported i n table. Th e manufacturi ng employ 
ment and output elasti ci ti es also i nclude equal percentage i ncreases i n UI taxes, wh i ch  h ave a mean of .0106 i n Testa's study. It i s a li ttle di ffi cult 
to determi ne wh eth er Testa's speci fi cati on controls for fi xed effects, as i ndependent vari ables are defi ned both  as ch anges and as levels. Testa's results 
are also descri bed i n Testa and Davi la (1989), along wi th  some results usi ng oth er defi ni ti ons of th e UI tax vari able.
Vedder (1981): Vedder relates ch anges i n per capi ta i ncome to ch anges i n taxes, but th en i ncludes oth er vari ables measuri ng th e level of state ch aracteri sti cs. 
It i s not clear wh eth er th i s model controls for unobserved state fi xed effects or not.
Vari ous state reports by Wasylenk o and h i s colleagues (McGui re and Wasylenk o 1987; Wasylenk o 1988; Wasylenk o and Carroll 1989): Th ese 
results come from a summary paper wri tten by Robert Carroll and Mi ch ael Wasylenk o, "Th e Sh i fti ng Fate of Fi scal Vari ables and Th ei r Effect on 
Economi c Development," 1989.1 assume th at average value of taxes as a percent of personal i ncome i s 10.0 for th ese elasti ci ty calculati ons. Esti mated 
elasti ci ti es from th ei r table 3 are multi pli ed by l/(l-(.9104)s) to get long-run elasti ci ti es. Esti mated elasti ci ti es from th ei r table 4 are multi pli ed by 1/(1-(.9104)6) 
to get long-run elasti ci ti es.



Wasylenk o (1980): Data and vari ables are same as Eri ck son and Wasylenk o (1980), but communi ti es wi th  zero new and exi sti ng busi ness acti vi ty are 
dropped from sample on th e assumpti on th at th ey zone out new busi ness acti vi ty. Calculated elasti ci ty i s based on assumpti on th at average property 
tax rate i n Mi lwauk ee suburbs i n 1969 was 3 percent, as stated i n Eri ck son and Wasylenk o's paper. Property tax effects are larger for wh olesale trade, 
smaller for retai l trade, fi nance, servi ces.
Wasylenk o and McGui re (1985): Reported tax elasti ci ti es sum effects for tax effort and effecti ve corporate and personal tax rates. Sales tax i s excluded 
from calculati on because, due to i ts defi ni ti on (percentage of general revenue from sales tax), th i s vari able would not ch ange wi th  across-th e-board 
tax ch ange. Calculati on of elasti ci ti es assumes mean of 100 for tax effort, 3.3 for effecti ve personal i ncome tax rate, and 4.45 for effecti ve corporate 
i ncome tax rate. Conversi on to long-run effects i s done by multi plyi ng esti mated elasti ci ti es by 2.08 = !/(!-(.9104)7). Th e tax effort vari able i s defi ned 
as th e ch ange from 1967 to 1977, wh i le oth er tax vari ables are defi ned i n levels terms. Th i s mak es i t somewh at di ffi cult to deci de wh eth er speci fi cati on 
controls for state fi xed effects or not. Percentage ch ange i n tax effort i s th e only tax vari able si gni fi cant i n th e total employment and manufacturi ng 
employment regressi ons.
Wh eat (1986): Table's asserti on th at tax vari able coeffi ci ent i s wrong si gn and i nsi gni fi cant i s based on Wh eat's statement th at th i s was th e case wh en 
tax vari able added to basi c model; results wi th  tax vari able i ncluded are not actually presented by Wh eat.
Wh i te (1986): Wh i te's esti mated tax coeffi ci ents are only one-th i rd th ei r standard errors, so h er results do not gi ve great support to any h ypoth esi s 
about th e effects of taxes.
Woodward (1990): State tax elasti ci ti es presented h ere are for Woodward's regressi ons th at i nclude regi onal dummi es. Woodward prefers th ese speci fi cati ons, 
and th e regi onal dummi es are si gni fi cant. Corporate tax rate h as a posi ti ve, but a stati sti cally i nsi gni fi cant, effect i n speci fi cati on th at omi ts regi onal dummi es. 
Yandle (1984): /-stati sti c for Yandle's tax vari able for 1963-67 i s -1.336. Same vari able i s posi ti ve and si gni fi cant for 1967-72, negati ve and not si gni fi  
cant for 1972-77. Based on conversati ons wi th  th e auth or, i t appears th at both  th e tax and dependent vari able were measured i n th e same uni ts. Th at 
i s, i f th e dependent vari able was measured i n percentage terms, th e tax vari able was measured i n percentage terms. Th i s i mpli es a mean value of th e 
tax vari able of about 15.35 percent. Usi ng th i s mean, th e average long-run elasti ci ty for all th ree ti me-peri od regressi ons run by Yandle i s -.03.



Appendix 2.3 
Studies of Effects of Public Services on Business Location

N) 
*.
oo

Study

Cough li n, 
Terza & 
Arromdee 
(1991)

Mullen & 
Wi lli ams 
(1991)

Cri h fi eld 
(1990)

Jones 
(1990)

Luce 
(1990a)

Types Included

Hi gh way mi les per 
square mi le, rai l 
roads per square 
mi le, # of ai rports 
per square mi le

Publi c capi tal 
stock  growth  rate 
(from Munnell 1990)

State capi tal outlays, 
MSA capi tal outlays

Per capi ta 
spendi ng on poli ce/ 
fi re; educati on; 
h i gh ways; h ealth  & 
h ospi tals; welfare

Educati on, welfare, 
h ealth , and h i gh  
way spendi ng as 
percent of personal 
i ncome, for 1972-77, 
1977-82 peri ods

Posi ti ve Posi ti ve 
Si gni fi cant Not Si gni fi cant

Hi gh ways 
Rai lroads 
Ai rports

X

Local

Poli ce/fi re 

Oth er vari ables' coeffi ci ents

Health -72 
Educati on-77 

Educati on-72 Health -77

Negati ve Negati ve 
Not Si gni fi cant Si gni fi cant

State

Health  Welfare 

depend on ti me peri od exami ned.

Welfare-72 Hi gh ways-72 
Hi gh ways-77 
Welfare-77



McConnell & 
Sch wab 
(1990)

Mofi di  & 
Stone 
(1990)

Munnell
(1990)

O'h Uallach ai n
&
Satterth wai te 
(1990)

Reynolds 
& Mak i  
(1990)

Educati on, 
welfare

Health , 
educati on, h i gh ways, 
oth er spendi ng, 
UI benefi ts,
oth er transfers
as percentage 
of personal i ncome; 
(E) i ndi cates 
employment dependent 
vari able; (I) 
i ndi cates i nvestment 
dependent vari able

Publi c
capi tal stock

Local
government spendi ng, 
educati onal percentage

Educati on, h i gh ways, 
welfare, h ealth  
spendi ng per capi ta

Health  (E) 
Educati on (E) 
Hi gh ways (E) 
Oth er (E)

Insi gni fi cant

Educati on Welfare

Health  (I) 
Educati on (I) 
Hi gh ways (I) 
Oth er a) UI (I)

Posi ti ve and si gni fi cant.

i n overwh elmi ng maj ori ty of i ndustri es

UI(E) 
Welfare (E) 
Welfare (I)

studi ed.

Si gni fi cance unclear; counted as i nsi gni fi cant for publi c servi ce results. 
Welfare spendi ng tends to be si gni fi cant for branch  plants.



Appendix 2.3 (continued)

Study

Barti k  
(1989a)

Carroll & 
Wasylenk o 
(1989)

Cri h fi eld 
(1989)

Dei ch  
(1989)

Duffy-Deno 
& Eberts 
(1989)

McGui re & 
Wasylenk o 
(from Carroll 
& Wasylenk o, 
1989)

Types Included

Per capi ta spendi ng 
on educati on, poli ce, 
fi re, h i gh er 
educati on, welfare, 
h i gh way densi ty

Hi gh er educati on 
spendi ng, oth er 
spendi ng as % 
of i ncome

State capi tal outlays 
per $ of i ncome; SMSA 
capi tal outlays per 
$ of i ncome

Poli ce and fi re 
spendi ng per capi ta

Publi c capi tal 
stock

Welfare, h i gh ways, 
h i gh er educati on, 
educati on spendi ng 
per capi ta

Posi ti ve Posi ti ve 
Si gni fi cant Not Si gni fi cant

Educati on 
Fi re Hi gh ways

Hi gh er 
educati on

SMSA

Posi ti ve and si gni fi cant for both

X

Hi gh er 
educati on 
Educati on 
Welfare

Negati ve 
Not Si gni fi cant

Poli ce 
Hi gh er educati on

Oth er 
spendi ng

small busi ness and branch

Hi gh ways 
Educati on 
Welfare

Negati ve 
Si gni fi cant

Welfare

State

plants.

Hi gh ways



Testa 
(1989)

Wasylenk o 
(from Carroll 
& Wasylenk o, 
1989)

Nak osteen & 
Zi mmer 
(1987)

Papk e 
(1987)

Quan & 
Beck  
(1987)

Sch menner, 
Huber & Cook  
(1987)

Benson 
& Joh nson 
(1986)

Educati on expense 
per pupi l

State and local 
expendi tures as 
% of i ncome

Educati on spendi ng 
per capi ta

Combi ned poli ce/ 
fi re per capi ta

Per capi ta spendi ng 
on local educati on, 
h i gh er educati on, 
oth er nonwelfare 
spendi ng

Spendi ng per $ 
of personal i ncome

Welfare sh are 
of state 
spendi ng

X

X

Educati on

Poli ce/Fi re

Local 
educati on 

Oth er; Hi gh er Hi gh er Local 
Oth er educati on educati on educati on

Spendi ng

X



Appendix 2.3 (continued)

Study

Papk e 
(1986, 1989b)

Place 
(1986)

Barti k  
(1985)

Helms 
(1985)

Wasylenk o & 
McGui re 
(1985)

Types Included

Poli ce and fi re
spendi ng per 
capi ta, i n 5 
i ndustri es

Total per capi ta 
spendi ng on h i gh  
ways, sewers, 
publi c welfare, 
educati on

Hi gh way mi les per 
square mi le

Expendi tures as % of 
personal i ncome, for 
h ealth , h i gh ways, local 
sch ools, h i gh er 
educati on, oth er

State and local
educati on spendi ng 
as % of i ncome,
state and local 
welfare spendi ng 
as % of i ncome

Posi ti ve Posi ti ve Negati ve 
Si gni fi cant Not Si gni fi cant Not Si gni fi cant

Furni ture 
Communi cati on 

Publi sh i ng equi pment Apparel

Sewers, 
Total Hi gh ways Educati on

X

Health  
Hi gh ways 
Sch ools 

Hi gh er educati on

Educati on Welfare

Negati ve 
Si gni fi cant

Electroni c 
components

Welfare

to
Ln 
to



Gyourk o 
(1984)

Plaut 
& 
Pluta 
(1983)

Total state and 
local spendi ng 
per capi ta

Combi ned i ndex of 
educati on expendi tures 
and total expendi tures as 
% of personal i ncome; 
welfare expendi tures as 
% of personal i ncome

X

Educati on/total i ndex posi ti ve and si gni fi cant for two out of th ree dependent 
vari ables used, welfare posi ti ve and si gni fi cant for one out of th ree

Romans &
Subrah manyam Transfer to
(1979) revenue rati o

NOTES ON STUDIES

Jones (1990): Th i s study i ncludes no tax vari ables, but does i nclude publi c servi ce vari ables. Jones exami nes th e percentage ch ange i n state busi ness 
acti vi ty (usi ng vari ous measures) for each  of th e four 5-year peri ods from 1964 to 1984, as a fracti on of per capi ta spendi ng i n vari ous categori es. 
Focusi ng on h i s results for th e percentage ch ange i n employment, th e poli ce and fi re coeffi ci ents tend to be posi ti ve and si gni fi cant; welfare tends to 
be negati ve and si gni fi cant; h ealth  and h ospi tals negati ve but i nsi gni fi cant; and educati on and h i gh ways results are qui te sensi ti ve to th e ti me peri od. 
Th ese results are summari zed i n th e table.
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Appendix 2.4 
Studies of Wage Effects on Business Location

Study

Negative and
Significant 

Wage Effect? Elasticity

Cough li n, Terza 
& Arromdee 
(1991) Yes

For 2 speci fi cati ons wi th  
taxes: -4.40; -4.39 
(Average i s -4.39)

Eberts (1991) Yes

Cri h fi eld (1990) No

.77 (Th i s elasti ci ty i s not i n 
cluded i n calculati on of mean 
elasti ci ty for text summary 
table, as dependent vari able i s 
growth  i n nomi nal value added. 
Cri h fi eld's elasti ci ty i s posi ti ve 
ly bi ased by expected posi ti ve 
elasti ci ty of product pri ce 
wi th  respect to wages)

Luce (1990a)

McConnell 
& Sch wab 
(1990)

Meh ay & 
Solni ck  
(1990)

Munnell 
(1990)

O'h Uallach ai n 
& Satterth wai te 
(1990)

Margi nally 
si gni fi cant 

(r-stati sti c=-1.58)

No

No

Yes

Yes i n 10 
out of 37 
i ndustri es

Average long-run 
elasti ci ty =-.43

Average elasti ci ty i s .19 i n 
th ei r speci fi cati ons 2, 3, and 
4. (Mean wage i s $4.94— 
pri vate communi cati on wi th  
Sch wab)

-.34 (Used Park s model for 
employment; LR defi ned as 
50 years)

-2.47 (Assumes average 
wage of around $8.00)

?
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Papk e (1989a)

Appendix 2.4 (continued)

Study

Woodward (1990)

Barti k  (1989a)

Bauer & 
Cromwell (1989)

Cri h fi eld (1989)

Dei ch  (1989)

Fri edman, 
Gerlowsk i  & 
Si lberman (1989)

Negati ve and 
Si gni fi cant 

Wage Effect?

No

No

Yes

Yes

Yes, for both  
small busi ness 

and branch  starts

Yes

-.26

-.12

-.51

-3.16

Elasti ci ty

-1.77 for small busi ness 
-.29 for branch  plants 
(average = -1.03)

?

Yes, i n 2 out of 
4 i ndustri es

-1.00 for apparel, -.17 for fur 
ni ture, .42 for pri nti ng, .66 for 
electri c equi pment; wei gh ted 
average, usi ng i ndustry GSP 
as wei gh ts, i s .27

Testa 
(1989) Yes

-1.41 for manufacturi ng 
employment; -2.22 for 
manufacturi ng output; -.06 for 
nonmanufacturi ng 
employment; -.06 for 
total employment

Eberts 
& Stone 
(1988) Yes -.58

Doeri nger, Terk la 
& Topak i an 
(1987) No

Gli ck man 
&
Woodward 
(1987) Yes

? Si gni fi cantly negati ve for 
domesti c employment growth , 
not for forei gn employment 
growth  i n th ei r Table 21
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Appendix 2.4 (continued)

Study

Negative and
Significant 

Wage Effect? Elasticity

Gyourk o (1987b) Yes

Increase i n wage reduces 
labor i ntensi ty of MSA 
manufacturi ng; elasti ci ty 
not comparable

Luce (1987) No .18

Papk e (1987) No

Sch menner, Huber 
& Cook  (1987) Yes

Benson & 
Joh nson (1986) Yes -.39

Harri s (1986) No

-1.08 for formati on of h i gh - 
tech  establi sh ments, -.91 
for oth er manufacturi ng 
(-1.00 average)

Papk e (1986, 1989b) Yes

-.78 for furni ture
-.36 for publi sh i ng
-.13 for communi cati on 
equi pment
-.12 for apparel
.41 for electroni c components
(-.20 average)

Place (1986) Yes

Barti k  (1985) Yes -.88

Helms (1985) No -.27

Luger & 
Sh etty (1985) Yes

-1.76 for i ndustri al mach i nery
-3.00 for ph armaceuti cals
-4.44 for motor veh i cles 
(-3.07 average)

Wasylenk o & 
McGui re (1985) Yes

-.98 for total employment
-.69 for manufacturi ng 
employment
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Appendi x 2.4 (conti nued)

Study

Armi ngton, 
Harri s & Odle 
(1984)

Gyourk o (1984)

Yandle (1984)

Carlton (1983)

Garofalo & 
Malh otra (1983)

Plaut & 
Pluta (1983)

Grah am (1982)

Negati ve and 
Si gni fi cant 

Wage Effect?

Yes

No

Yes

No

7

No

No

Elasti ci ty

Formati on/employment 
growth  results for h i gh  tech : 
-.96/-2.11; for oth er manufac 
turi ng: -1.10/-.41; for oth er 
i ndustri es: -.61/-.57 (average 
employment result i s -1.03)

.78

?

?

.45

7

?

Hodge (1981) Yes

-1.92 for furni ture, -.38 for rub 
ber, 1.55 for apparel, -.46 for 
electroni cs (-.30 used as 
average)

Ki esch ni ck  
(1981)

Browne, 
Mi eszk owsk i  
& Syron 
(1980)

Yes

Yes

andIn 13 i ndustri es, negati ve 
si gni fi cant i n 1; mean 
elasti ci ty over all 13 (counti ng 
i ndustry wh ere dropped as 
zero) i s 1.66
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Appendix 2.4 (continued)

Negative and
Significant 

Study Wage Effect? Elasticity_____

-1.46/-.92 for plasti cs bi rth s/ 
branch  plants; -1.22/.21 
for communi cati on equi pment 
bi rth s/branch es; -1.07/-.42 for 
electroni c components 
bi rth s/branch es 

Carlton (1979) Yes (-.81 average)

Romans &
Subrah manyam
(1979) No ?

NOTES: Th i s table summari zes results for th e wage vari able i n vari ous i nter-area busi ness loca 
ti on studi es si nce 1979. More detai ls on th e studi es can be found i n appendi x 2.2. All results 
i n th i s table use th e same speci fi cati ons exami ned i n th e appendi x 2.2 table. All wage elasti ci ti es 
were adj usted to long-run levels wh ere necessary usi ng procedures i denti cal to appendi x 2.2. Wage 
elasti ci ti es were only calculated for studi es th at used th e logari th m of wages as an i ndependent 
vari able, or for wh i ch  mean of wage vari able was readi ly avai lable.
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Appendix 2.5 
Studies of Effects of Unionization on Business Activity

Study

Cough li n,
Terza &
Arromdee
(1991)

Eberts
(1991)

Cri h fi eld
(1990)

McConnell
& Sch wab
(1990)

Mofi di  &
Stone
(1990)

Woodward
(1990)

Barti k
(1989a)

Cri h fi eld
(1989)

Dei ch
(1989)

Expected 
Si gn and
Si gni fi cant
Coeffi ci ent
on Uni on 
i zati on,

Work  Stop 
page or RTW
Vari able?

(1)

No

Yes

No

No

No

Yes

No

No

Yes, for
branch es, no
for small
busi ness

Expected
Si gn and
Si gni fi cant
Coeffi ci ent
on Uni oni  
zati on or
Stoppage
Vari able?

(2)

No

Yes

No

No

No

Yes

No

No

Yes, for
branch es, no
for small
busi ness

Long-Run
% Effect

on Busi ness
Acti vi ty

of 1% Increase
i n % Uni oni zed

(3)

3.3 (Assumed
mean uni oni za 
ti on = 20%)

-.20 (Assumed
mean uni oni za 
ti on = 20%)

.01

-1.32

2.14 for net
i nvestment, .50
for employment
(average i s 1.32)

-8.67

-.11

.01

-.23 for branch es
-.10 for small
busi ness (avg.
= -.16)

Wage
Vari able
Included

(4)

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes
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Appendix 2.5 (continued)

Study

Duffy-Deno
& Eberts
(1989)

Doeri nger,
Terk la &
Topak i an
(1987)

Gli ck man
& Woodward
(1987)

Heywood
and Dei ch
(1987)

Luce (1987)

Nak osteen
& Zi mmer
(1987)

Sch menner,
Huber & Cook
(1987)

Place (1986)

Wh eat (1986)

Barti k  (1985)

Helms (1985)

Expected
Si gn and
Si gni fi cant
Coeffi ci ent
on uni on 
i zati on,

Work  Stop 
page of RTW
Vari able?

(1)

No

Yes

Yes

Yes

No

No

Yes

No

Yes

Yes

Yes

Expected
Si gn and
Si gni fi cant
Coeffi ci ent
on Uni oni -
i zati on or
Stoppage
Vari able?

(2)

No

Yes

?

Yes

No

9

Yes

?

Yes

Yes

Yes

Long-Run
% Effect

on Busi ness
Acti vi ty

of 1% Increase
i n % Uni oni zed

(3)

.17

?

?

-.96 for over 
all state uni on 
i zati on; -.45 for
i ndustry-speci fi c
uni oni zati on
-.01

?

2.4

?

?

-3.28

-2.23

Wage
Vari able
Included

(4)

No

Yes

Yes

No

Yes

No

Yes

Yes

No

Yes

Yes
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Appendix 2.5 (continued)

Study

Summers
& Luce
(1985)

Wasylenk o 
& McGui re
(1985)

Mi lls 
(1983)

Newman
(1983)

Plaut &
Pluta
(1983)

Ki esch ni ck
(1981)

Browne,
Mi eszk owsk i ,
& Syron 
(1980)

Dye (1980)

Expected 
Si gn and 
Si gni fi cant 
Coeffi ci ent 
on Uni on 
i zati on, 

Work  Stop 
page or RTW 
Vari able?

(1)

Yes

No

No

Yes

Yes

Yes

Yes

7

Expected 
Si gn and 
Si gni fi cant 
Coeffi ci ent
on Uni oni  
zati on or 
Stoppage 
Vari able?

(2)

Yes

No

No

Yes

?

Yes

Yes

7

Long-Run 
% Effect

on Busi ness 
Acti vi ty 

of 1% Increase 
i n % Uni oni zed

(3)

-.22

?

-.01 (Mean of 
ci ty and suburban 
results)

-5.46 (Assumes 
mean uni oni zati on
rate = 20%)

7

?

7
-.86

Wage 
Vari able 
Included

(4)

Yes

Yes

No

No

Yes

Yes

Yes

No

NOTES: See appendi x 2.2 for more detai ls on i ndi vi dual studi es. All summari es use auth ors' 
preferred speci fi cati on wh ere th i s can be determi ned. Summari es i n columns (1) and (2) only 
reflect results for total busi ness acti vi ty or manufacturi ng busi ness. Column (3) long-run effects 
are for closest dependent vari able i n study to total busi ness acti vi ty. Hey wood and Dei ch  use 
average percentage ch ange i n employment, over four years for each  of 12 maj or states and i n 
dustri es. As th e uni oni zati on vari able does not vary over ti me, th i s regressi on essenti ally look s 
at h ow average 4-year growth  i s related to uni oni zati on. Reported Heywood and Dei ch  numbers 
i n above table are si mple average of results for seven i ndustri es.
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Appendix 3.1 
Alternative Hysteresis Theories and Local Labor Markets

Th e text di scusses long-run labor mark et h ysteresi s due to h uman capi tal 
effects of demand sh ock s. Two oth er th eori es for explai ni ng labor mark et 
h ysteresi s h ave been offered: th e busi ness capi tal th eory, and th e i nsi der- 
outsi der th eory. Th i s appendi x outli nes wh y nei th er alternati ve th eory seems 
a plausi ble explanati on of h ysteresi s effects i n local labor mark ets.
Th e busi ness capi tal th eory of labor mark et h ysteresi s i s bri efly outli ned 

i n Ph elps' (1972) book , Inflati on Poli cy and Unemployment Th eory. Ph elps 
argues th at duri ng a boom, busi nesses adj ust th ei r tech nology and manage 
ment practi ces to uti li ze less-trai ned work ers. Because ph ysi cal and manage 
ment capi tal are qui te durable, busi nesses on average wi ll remai n more wi ll 
i ng to h i re and retai n less-sk i lled work ers even after th e boom peri od i s over. 
Th i s long-run ch ange i n busi ness capi tal leads to lower unemployment rates 
and h i gh er occupati onal attai nment for work ers of a gi ven sk i ll level, accord 
i ng to Ph elps.
Wh atever th e meri ts of th i s th eory at a nati onal level, i t cannot explai n long- 

run effects of a local demand sh ock  on local earni ngs. Suppose th ere i s a once- 
and-for-all sh ock  to local employment. Local busi nesses would alter th ei r capi tal 
and management practi ces. Less-sk i lled work ers would h ave a h i gh er prob 
abi li ty of bei ng h i red for more demandi ng posi ti ons. If th ere was no i n- 
mi grati on, th i s h i gh er probabi li ty would lead to a h i gh er uti li ty level for less- 
sk i lled work ers. Less-sk i lled work ers would be attracted to th e better j ob pros- 
spects i n th i s metropoli tan area, h owever, and th i s i n-mi grati on would be ex 
pected to depress wages and rai se unemployment among less-sk i lled work ers. 
Th e wage and unemployment effects would conti nue unti l average real earn 
i ngs of unsk i lled work ers i n th e metropoli tan area are equal to th e nati onal 
average agai n.
Th e i nsi der-outsi der th eory exami nes h ow demand sh ock s affect th e out 

come of negoti ati ons between fi rms and work er "i nsi ders"—such  as labor 
uni ons—wh o h ave some power to restri ct entry by oth er work ers i nto j obs. 
Th i s th eory h as been most completely developed by Li ndbeck  and Snower 
(1988) i n th ei r book , Th e Insi der-Outsi der Th eory of Employment and 
Unemployment. Ch apter 10 of th ei r book  consi ders th e li k ely effects of a per 
manent labor demand sh ock , wh i ch  i s wh at state and local economi c develop 
ment poli cy ai ms to bri ng about. A permanent negati ve demand sh ock  i s argued 
by Li ndbeck  and Snower to h ave li ttle effect on wages because th e i nterests 
of th e maj ori ty of uni on members are best served by a poli cy of stable wages 
wi th  some layoffs. Hence, i f we assume a fi xed nati onal labor supply, unem-
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ployment wi ll tend to go up and stay up after a permanent negati ve demand 
sh ock . In contrast, a permanent posi ti ve demand sh ock  wi ll lead to h i gh er 
wages, wi th  a relati vely modest i ncrease i n employment, because such  a com 
bi nati on best serves th e i nterest of uni on i nsi ders. In an economy wi th  a fi xed 
overall labor supply, th i s i mpli es th at unemployment wi ll not be much  lowered 
by permanent posi ti ve labor demand sh ock s.
Th e Li ndbeck  and Snower argument does not explai n long-run real earn 

i ngs effects of permanent local demand sh ock s. Suppose th at a negati ve de 
mand sh ock  to a local area leads to lower employment but li ttle ch ange i n th e 
real wage. In th e sh ort run, th i s sequence of events wi ll i ncrease local unemploy 
ment. But at th e local level, labor supply i s clearly not fi xed i n th e long run. 
Out-mi grati on would conti nue unti l th e local unemployment rate and h ence 
local real earni ngs are restored to th ei r ori gi nal level.
Consi der a permanent posi ti ve demand sh ock  at th e local level. Suppose th at 

Li ndbeck  and Snower are ri gh t th at uni on i nsi ders would capture th e benefi ts 
of th i s demand sh ock  i n h i gh er real wages, and th at employment would not 
expand much . In th e sh ort run, local unemployment would be unch anged. But 
i n th e long run, i n-mi grati on would i ncrease, as i ndi vi duals i n oth er 
metropoli tan areas are attracted by th e prospect of getti ng h i gh er real wages 
i f a vacancy opens up i n an i nsi der j ob. Local unemployment would actually 
i ncrease, and conti nue to i ncrease unti l expected real earni ngs i n th e 
metropoli tan area drop back  to th ei r ori gi nal level. Th e posi ti ve demand sh ock  
h as no h ysteresi s effects on equi li bri um real earni ngs. Furth ermore, th e long- 
run effects of th e posi ti ve demand sh ock  on local unemployment are opposi te 
of wh at we would expect, and wh at th e empi ri cal evi dence i n ch apter 4 sug 
gests to be th e case.
It i s worth wh i le consi deri ng wh y th e h uman capi tal th eory of labor mark et 

h ysteresi s i s not also destroyed by mi grati on responses wh en appli ed to local 
labor mark et demand sh ock s. A posi ti ve demand sh ock , i n th e h uman capi tal 
th eory, h as long-run effects i n rai si ng th e h uman capi tal of th e ori gi nal resi dents. 
Indi vi duals wi th  gi ven educati on, age, and oth er ch aracteri sti cs now h ave h i gh er 
h uman capi tal. In-mi grati on does not destroy th i s h uman capi tal advantage 
because th e ori gi nal resi dents are now permanently part of a h i gh er-sk i lled 
group th at i s part of a di fferent labor submark et. Hence, lower-sk i lled i n- 
mi grants—even th ose wi th  si mi lar educati on and oth er credenti als to th e ori gi nal 
resi dents—cannot effecti vely th reaten th e h i gh er real wages and lower 
unemployment th at th e ori gi nal resi dents h ave ach i eved. A si mi lar argument 
can be made for wh y out-mi grati on cannot allevi ate th e long-run negati ve ef 
fects of negati ve local labor demand sh ock s. In th at case, th e ori gi nal resi dents 
h ave lost h uman capi tal and h ence wi ll h ave h i gh er long-run equi li bri um 
unemployment rates wh erever th ey li ve.
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Th e basi c di fference between th e h uman capi tal th eory and oth er labor mark et 
h ysteresi s th eori es i s th at a demand sh ock  i n th e h uman capi tal th eory moves 
th e ori gi nal resi dents i nto a sk i ll group th at h as a di fferent nati onal equi li bri um 
uti li ty level. In contrast, th e oth er h ysteresi s th eori es do not alter th e nati onal 
group i nto wh i ch  ori gi nal resi dents fi t. Inter-area mi grati on does h ave some 
long-run tendency to equali ze uti li ty levels for i ndi vi duals of si mi lar 
ch aracteri sti cs. A local demand sh ock  i s not li k ely to alter any nati onal 
equi li bri um vari ables. Only demand sh ock s th at alter i ndi vi dual ch aracteri sti cs 
would appear li k ely to alter th ei r long-run uti li ty prospects.
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Appendix 4.1
Local Labor and Land Market Variables as a Function 

of Demand-Induced Shocks to Local Employment

Equati ons esti mated i n previ ous studi es and i n th i s study th at express ch anges 
i n local labor and land mark et vari ables as a functi on of local employment 
growth  are puzzli ng i n th at th ey do not clearly correspond to any well-defi ned 
beh avi or or model. Th ese equati ons do not obvi ously correspond to any "struc 
tural equati on" descri bi ng th e supply or demand of labor or land. Th ey can 
not be vi ewed as "reduced form equati ons" ei th er, as employment growth  
i s an endogenous vari able.
Th e text di scussi on states th at demand sh ock s to employment growth  wi ll 

h ave di fferent effects on labor mark et vari ables from th ose of supply sh ock s 
to employment growth . Th i s argument, formali zed i n th i s appendi x, wi ll sh ow 
th at regressi ons of ch anges i n labor mark et vari ables on demand-i nduced 
employment growth  can be regarded as "quasi -reduced form" equati ons. De 
mand sh i fters can be treated as exogenous vari ables. Th e demand-i nduced 
employment growth  can be used as an i ndi cator of th e si ze of th e demand sh ock  
to th e local economy.
Th e argument uses a si mple model of a local economy. Comparati ve stati c 

analysi s wi ll sh ow th at, under certai n assumpti ons, th e relati onsh i p between 
demand-i nduced employment growth  and ch anges i n ci ty economi c vari ables 
wi ll be th e same, regardless of th e source of th e demand sh ock s. On th e oth er 
h and, th e relati onsh i p between supply-i nduced employment growth  and ch anges 
i n ci ty economi c vari ables wi ll be qui te di fferent. Hence, esti mati on procedures 
th at can i denti fy demand sh ock s to local employment reveal empi ri cal 
regulari ti es th at can be used to predi ct th e response of th e economy to oth er 
demand sh ock s causi ng si mi lar effects to local employment. In contrast, th e 
effect of employment growth , i n general, on economi c vari ables wi ll depend 
on wh eth er th e growth  i s demand-i nduced or supply-i nduced.
My model of a ci ty's economy h as two mark ets, th e mark ets for land and 

labor. Th e mark et for land wi ll be assumed to clear. Th e mark et for labor 
wi ll result i n an equi li bri um unemployment rate due to effi ci ency wage con 
si derati ons (Bulow and Summers 1986; Sh api ro and Sti gli tz 1984). Demand 
for a ci ty's labor (lP) and busi ness demand for ci ty land (tf*B) wi ll be assumed 
to depend upon local real wages (w), land pri ces (r), th e unemployment rate 
(U), and demand sh i fters (D) affecti ng busi ness costs. Oth er output or i nput 
pri ces are i mpli ci tly assumed to ei th er be uni form nati onally or to depend i n 
di rectly on local real wages and land pri ces (for example, th e pri ce of local 
servi ces wi ll probably vary i n th i s way). Labor supply to th e ci ty (ZA) and
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work er land demand (tf*e) depend on real wages, land pri ces, and th e 
unemployment rate, along wi th  work er supply sh i fters (Sw) affecti ng work er 
uti li ty. Th e land supply (/F) i s assumed to i ncrease wi th  land pri ces, as land 
i s bi d away from agri culture at th e urban fri nge, and i s also altered by land 
sh i fters, such  as ch anges i n zoni ng rules or new road constructi on (Sz). Th e 
real wage i s equal to th e nomi nal wage (wn) di vi ded by a local pri ce i ndex 
(P) wh i ch  i s some functi on of local nomi nal wages and land pri ces. It i s assumed 
th at th e real wage functi on i s monotoni c i n wn, so i t can be i nverted to solve 
for wn as a functi on of w and r. 
Th e equi li bri um condi ti ons for th e land and labor mark et can be expressed as:

(1) HDB(\v,r,U;D) + HDe(w,r,U;Sw) - H5(r;5z) = 0.

(2) LD(\v,r,U;D) - Ls(w,r,U;Sw)(l-U) = 0.

Equati ons (1) and (2) contai n th ree endogenous vari ables: w, r, and U. (Once 
w and r are determi ned, nomi nal wages and th e local pri ce i ndex are also deter 
mi ned.) To allow for a soluti on, I use th e effi ci ency wage h ypoth esi s. Accord 
i ng to effi ci ency wage th eory, a fi rm may i ncrease profi ts by i ncreasi ng real 
wages i f th e i ncrease di scourages sh i rk i ng, reduces qui ts, or rai ses work er 
morale and producti vi ty. Th e fi rm ch ooses th e wage i t pays, so th e wage 
vari able above must be rei nterpreted as th e prevai li ng wage pai d by oth er fi rms, 
wh i ch  i s exogenous to any speci fi c fi rm. Th e profi t-maxi mi zi ng real wage pai d 
by any speci fi c fi rm m (wm) wi ll probably depend posi ti vely on th e prevai li ng 
ci ty real wage, and negati vely on th e ci ty unemployment rate, as sh i rk i ng and 
qui ts wi ll tend to i ncrease wi th  i mprovements i n work ers' alternati ves:

(3) wm = f(w,U) 0 < fw < 1, fu < 0

wh ere fw and/£/ are parti al deri vi ti ves of/wi th  respect to w and U. If all 
fi rms are i denti cal, i n equi li bri um wm = w, and equati on (3) i s solved to yi eld

(4) w = g(U) wh ere gv < 0 (as/w < 1).

Equati ons (4), (1) and (2) compri se th e equi li bri um system.
A demand sh ock  (a small ch ange i n D) wi ll cause ch anges i n w, r, U, wn, 

and P. To solve for th ese comparati ve stati c effects, th e system of equati ons 
((1), (2), and (4)) can be totally di fferenti ated. Th e resulti ng soluti ons wi ll 
be of th e form:

(̂  dY _ _ TD , rf>B(5) db-âLD + âIfD

Y represents any of th e endogenous vari ables (w, r, U, wn, P). Th e subscri pt 
D i ndi cates a parti al deri vati ve (assumed posi ti ve) wi th  respect to demand
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sh ock  D. dY/dD i s th e total equi li bri um deri vati ve representi ng both  di rect 
and i ndi rect effects of D on th e equi li bri um value of Y. a\ and «2 are 
parameters th at reflect th e appropri ate combi nati ons of parti al deri vati ves from 
a normal comparati ve stati c analysi s of equati on system (1), (2), and (4).
For purposes of th i s book , th e most i mportant subj ect for analysi s i s th e 

condi ti ons under wh i ch  th e equi li bri um demand-i nduced ch ange i n labor de 
mand can be vali dly used as an i ndi cator of th e si ze of demand sh ock s, as 
h as been i mpli ci tly assumed by th i s and oth er studi es. Labor demand i s a vali d 
i ndi cator for a set of demand sh ock s th at proporti onately affect labor and land 
demand, or for wh i ch  H&B = Cj Z£, wh ere Cj  i s a constant. Alternati vely, 
labor demand wi ll be a vali d i ndi cator i f a2 = 0, so th at busi ness land de 
mand does not affect th e equi li bri um. In ei th er case, th e comparati ve stati c 
effect on any endogenous vari able Fwi ll be some multi ple of th e di rect sh ock  
to labor demand, or

Th e equi li bri um ch ange i n labor demand— th at i s, employment growth — i s 
also an endogenous vari able, and can be wri tten as a functi on of th e di rect 
ch anges i n labor demand or

Solvi ng (7) for L̂ and substi tuti ng i nto equati on (5), we get
,Q. dY dL dL (») dD = (03/0

Equati on (8) states th at th e equi li bri um ch ange i n ci ty economi c vari ables- 
real wages, unemployment, land pri ces, and oth er local pri ces— due to a de 
mand sh ock  to employment wi ll be some stable functi on of th e employment 
growth  i nduced by th at demand sh ock . Hence, regressi ons of ch anges i n ci ty 
economi c vari ables on demand-i nduced employment growth  sh ould gi ve vali d 
predi cti ons of wh at th e effects would be of oth er demand-i nduced sh ock s to 
employment growth .
But th e model expressed i n equati ons (1), (2), and (4) could also be used 

to sh ow th at employment growth  not caused by demand sh ock s wi ll yi eld di f 
ferent relati onsh i ps between equi li bri um ch anges i n ci ty economi c vari ables 
and employment growth . Th e equati on system could also be di fferenti ated wi th  
respect to th e work er supply sh i fters Sw or th e land supply sh i fters Sz. An 
equati on si mi lar to equati on (8) could be deri ved, but th ere would be no reason 
to expect th e parameter relati ng th e endogenous vari ables and equi li bri um
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employment growth  to be th e same as i n equati on (8). Because employment 
growth  i n general i s caused by ei th er demand sh i fters, work er supply sh i fters, 
or land supply sh i fters, th e equi li bri um relati onsh i p between all types of employ 
ment growth  and ci ty economi c vari ables wi ll di ffer from th e relati onsh i p be 
tween demand-i nduced employment growth  and ci ty economi c vari ables. Fur 
th ermore, th e observed relati onsh i p for one ci ty or ti me peri od between ac 
tual employment growth  and ci ty economi c vari ables cannot be used for predi c 
ti on for anoth er ci ty or ti me peri od unless th e sources of employment growth  
are expected to be th e same i n th e two cases.
Equati on (8) could be vi ewed as a quasi -reduced form i n th at i t expresses 

ch anges i n ci ty economi c vari ables as a functi on of exogenous demand sh ock s. 
One mi gh t ask  wh y equati on (8) sh ould be esti mated rath er th an some reduc 
ed form relati ng ch anges i n ci ty economi c vari ables di rectly to ch anges i n th e 
demand sh i fters. Th e basi c argument i s th at equati on (8) i s more useful for 
predi cti on th an esti mati ng th e di rect relati onsh i p between ci ty economi c 
vari ables and th e demand sh i fters. For example, suppose i t i s vali d to vi ew 
busi ness taxes as an exogenous demand sh i fter. Th en a regressi on of ch anges 
i n ci ty economi c vari ables on ch anges i n local busi ness tax rates can only be 
used to predi ct th e effects of oth er ch anges i n local busi ness tax rates. But 
esti mati on of equati on (8) allows predi cti on of th e economi c effects of any 
demand sh ock  th at causes local employment effects of si mi lar si ze.
It would, of course, be preferable to esti mate th e enti re structural equati on 

system rath er th an j ust th e quasi -reduced form equati on (8), but th at would 
be much  more demandi ng of data and ti me, and potenti ally more vulnerable 
to speci fi cati on error.
Fi nally, th e vali di ty of equati on (8) does depend on some speci al assump 

ti ons, namely, th at ei th er land demand sh ock s are proporti onal to labor de 
mand sh ock s, or th at busi ness land demand sh ock s do not greatly affect th e 
equi li bri um. Th e latter assumpti on may not be far from reali ty. Busi ness land 
demand i s much  less i mportant th an resi denti al land demand i n th e land mark et. 
Furth ermore, to th e extent th at th ese speci al assumpti ons do not h old, equa 
ti on (8) sti ll sh ows th e equi li bri um relati onsh i p between ch anges i n ci ty 
economi c vari ables and employment growth  th at occurs for demand sh ock s 
th at h ave "typi cal" relati ve effects on busi ness labor and land demand. Esti ma 
ti on of th i s average relati onsh i p may sti ll be of i nterest, even th ough  th ere 
wi ll be some error i n usi ng i t to predi ct th e effects of demand sh ock s th at cause 
di fferent relati ve effects on busi ness labor and land demand.
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Appendix 4.2 
Specification of Estimating Equations and Econometric Issues

Th i s appendi x outli nes th e rati onale for th e equati on speci fi cati ons and 
econometri c meth ods used i n th i s book . Th e speci fi cati ons and meth ods are 
used i n ch apters 4, 5, 6, and 7.
Th e book  uses two types of data and two types of models. Some of th e em 

pi ri cal analyses exami ne MSA average economi c outcomes. Oth er analyses 
use mi cro data for speci fi c i ndi vi duals.
Th e models th at attempt to explai n th e ch ange i n average unemployment 

(ch apter 4), pri ces (ch apter 5), or real wages (ch apter 6) i n each  metropoli tan 
area from year t-l to t are speci fi ed i n th e followi ng form:

(9) Ymt - ymM = B0 + Bt + C(L) (Emt - EmM) +Umt.

Ymt i s th e value of th e unemployment rate, or th e natural logari th m of th e 
pri ce i ndex, or th e natural logari th m of th e real wage, for MSA m at year 
t. Bt i s a set of dummy vari ables for each  ti me peri od. Emt i s th e natural 
logari th m of th e aggregate nonagri cultural employment for MSA m at ti me 
t. C(L) i s sh orth and for an unrestri cted polynomi al i n th e lag operator. Th at 
i s, lagged values for metropoli tan employment growth  are i ncluded i n th e 
speci fi cati on, wi th  each  lagged value h avi ng i ts own coeffi ci ent. Th e cumulati ve 
effect of a sh ock  to growth  after s years i s th e sum of th e coeffi ci ents up to 
th e 5th  lag. Umt i s th e di sturbance term.
Th e form of equati on (9) i s suggested by equati on (8) i n appendi x 4.1. In 

both  cases, th e ch ange i n some local economi c vari able depends on local 
employment growth . (Th e di sti ncti on between demand-i nduced growth  and 
oth er growth  i s i gnored for a moment.) Equati on (9) i s modi fi ed from equa 
ti on (8) i n two i mportant ways. Fi rst, lagged values of employment growth  
are i ncluded because a growth  sh ock 's effects wi ll ch ange wi th  th e passage 
of ti me. In terms of equati on (8), th i s i mpli es th at we expect th e parameter 
a5, wh i ch  reflects some combi nati on of th e appropri ate deri vati ves of th e equa 
ti on system (1), (2), and (4), to di ffer dependi ng on th e length  of ti me over 
wh i ch  th e deri vati ves of equati on (8) are evaluated. Th i s mak es sense because 
th e elasti ci ty of local supply and demand wi th  respect to most vari ables wi ll 
i ncrease over ti me.
Second, equati on (9) di ffers from equati on (8) i n i ncludi ng dummy vari ables 

for each  ti me peri od. Equati on (8) sh ows th e effects of local growth  sh ock s 
h oldi ng constant everyth i ng else. Wh i le empi ri cal research  can never perfect 
ly h old "all else" constant, we can control for th e nati onal economi c envi ron 
ment wi th  ti me-peri od dummi es.
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Th e mi cro data used i n th i s book  contai n i nformati on on th e earni ngs, wages, 
unemployment, and labor force parti ci pati on of speci fi c i ndi vi duals i n i den 
ti fi ed MSAs duri ng a parti cular year. Th i s mi cro data allows us to control 
for th e demograph i c composi ti on of th e MSA i n esti mati ng th e effects of growth  
sh ock s. In addi ti on, th e mi cro data allows us to see h ow th e effects of an 
employment sh ock  di ffer across di fferent types of i ndi vi duals. But one di sad 
vantage of th e mi cro data i s th at i t i s i mpossi ble to use th e "ch anges" speci fi ca 
ti on of equati on (9), as we only observe an i ndi vi dual duri ng one parti cular year.
To convert th e ch anges speci fi cati on of equati on (9) to a "levels" speci fi ca 

ti on th at only requi res i nformati on on th e dependent vari able duri ng one ti me 
peri od, we rewri te equati on (9) as

(10) (l-L)(Ymt) = B0 + Bt + (l-L)C(L)(Emt) + Umt.

L i s agai n th e lag operator. "Di vi di ng" both  si des of equati on (10) by 1-L, 
we get:

(ID Ymt = AQ + At + Fm + C(L)Emt + Wmt.

A0 and At are B0 and Bt di vi ded by (1-L); th i s di vi si on yi elds th e sum of BQ 
or Bt back  to th e i ni ti al ti me peri od i n wh i ch  th e metropoli tan economy was 
formed. Fm i s a fi xed effect for th e metro area, and must be added because 
Fm(l-L) = 0. Wmt i s Umt di vi ded by (1-L), wh i ch  i s equal to th e sum of Umt 
back  to th e fi rst ti me peri od.
Equati on (11) i s sti ll i n aggregate form. We convert equati on (11) to a form 

sui table for mi cro esti mati on by addi ng i n demograph i c predi ctors of i n 
di vi duals' economi c beh avi or (age, race, educati on, etc.) to get

(12) Yi mt = AQ +At + Fm + B'Xfotf + C(L)Emt + Ui mt.

Xj -mf i s th e vector of i ndi vi dual demograph i c ch aracteri sti cs for i ndi vi dual i . 
Th e two types of equati ons used for esti mati on, equati on (12) and equati on 

(9), both  control for fi xed ch aracteri sti cs of MSAs. For example, many studi es 
h ave sh own th at local ameni ti es affect wages and pri ces (Blomqui st, Berger, 
and Hoeh n 1988; Smi th  1983; Roback  1982; Gyourk o and Tracy 1986). In 
addi ti on to local ameni ti es, oth er MSA ch aracteri sti cs affecti ng local economi c 
vari ables i nclude: topograph i c features th at li mi t th e land avai lable for develop 
ment i n th e MSA; zoni ng practi ces and transportati on i nfrastructure th at af 
fect developable land; uni on i nfluence i n th at metropoli tan area; levels of fi scal 
vari ables, such  as taxes and publi c servi ces, th at may be sh i fted i nto local wages 
and pri ces; and th e MSA i ndustri al structure. Instead of tryi ng to control for 
every local ch aracteri sti c th at mi gh t affect local economi c vari ables, th i s study 
si mply allows a dummy vari able for each  MSA to control for any i di osyn 
crati c features of th e MSA.
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One natural confusi on about equati on (12) sh ould be clari fi ed. It would ap 
pear th at equati on (12) exami nes th e effect of th e MSA's employment level 
on local economi c vari ables, not th e effect of sh ock s to employment. But th e 
i nclusi on of an MSA fi xed effect alters th e i nterpretati on of coeffi ci ents on 
th e remai ni ng vari ables. Inclusi on of group dummi es i n a regressi on i s 
equi valent to a regressi on i n wh i ch  th e new dependent vari able and th e new 
i ndependent vari ables are th e ori gi nal vari ables di fferenced from th ese group 
means. Th erefore, an equati on equi valent to (12) i s1

(13) Yi mt - MSA mean Y = (Bt - MSA mean fl,) + B'(X/m, - MSA
mean X) + C(L)(Emt - MSA mean Ei mt) + (Wi mt - MSA mean W).

Th us, th e absolute level of employment i n th e MSA at ti me t does not deter 
mi ne th e esti mated relati onsh i p, but rath er th e employment relati ve to th at 
MSA's average level. Growth  matters, not employment levels.
Equati ons (9) or (12) can be esti mated by ordi nary least squares (OLS), and 

provi de esti mates of i nterest. Th e regressi ons descri be th e average relati on 
sh i p between sh ock s to local employment and ch anges i n local economi c 
vari ables. As di scussed i n appendi x 4.1, th i s average relati onsh i p depends on 
th e proporti on of employment sh ock s ari si ng from sh ock s to local demand, 
labor supply, or land supply.
For more speci fi c predi cti ons of h ow local economi c vari ables wi ll respond 

to economi c development poli ci es, th ese ordi nary least squares esti mates may 
be subj ect to bi as. Economi c development poli ci es th at assi st busi ness are best 
vi ewed as poli ci es th at seek  to i ncrease local labor demand. To predi ct th e 
effects of th ese poli ci es, we want to k now th e effects of j ob growth  occurri ng 
due to demand sh ock s alone, wi th  supply sh i fters h eld constant. As di scussed 
i n appendi x 4.1, demand-i nduced local employment growth  wi ll h ave a rela 
ti onsh i p to local economi c vari ables qui te di fferent from supply-i nduced local 
employment growth .
To put th i s argument i n econometri c terms, we can recogni ze th at labor sup 

ply sh i fters (Sw) and land supply sh i fters (5̂) are part of th e di sturbance term 
i n equati ons (9) and (12). Th ese equati ons can th en be rewri tten as:

(9a) Ymt - ymM = B0 + Bt + C(L) (Emt - £mM) + Ŝ + Ŝ + Umt. 

(12a) Yi mt = A0+At + Fm + B'Xi mt + C(L}Em + Ŝ + Ŝ + Ui mt.

To determi ne th e effects of demand sh ock s to employment, we want to esti mate 
th e effect of sh ock s to employment, h oldi ng supply sh i fters constant. Th at 
i s, we want to esti mate E*(Ymt - ymM | Bt,Emt - Em_\, Ŝ .̂Ŝj ) and 
E*(Yi mt | At'Fm'̂i mt'Emt'S\vmt'Szmt̂̂ wh ere E*(Q I  ̂i s th e best li near
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predi ctor of Q gi ven G. But as supply sh i fters are not observed, ordi nary least 
squares regressi on can only esti mate

(14) E*(Ymt - F̂.! | Bt,Emt - £mM) = B0 + Bt + C(L)(Emt - £mM) 
+ E*(Swmt | Bt,Emt - Emt_i ) + E*(Szmt | Bt,Emt - Emt_i )

(15) E*(Yi mt | At,Fm,\i mt,Emt) = A0 + At + Fm + B'Xi mt + C(L)Emt 
+ E*(Swmt | At,Fm,Xi mt,Emt) + E*(Szmt | At,Fm,\i mt,Emt).

Th e last two condi ti onal expectati ons are h ypoth eti cal auxi li ary regressi ons 
of th e supply sh i fters on th e observed i ndependent vari ables. Because th e 
employment terms are correlated wi th  th e supply sh i fters, th ese auxi li ary regres 
si ons wi ll h ave nonzero coeffi ci ents on th e employment terms, bi asi ng th e coef 
fi ci ent esti mates on th ese vari ables.
Th e di recti on of th e bi as depends on th e parti cular dependent vari able and 

on wh i ch  type of supply sh i fter domi nates th e data. Labor supply sh i fters wi ll 
i ncrease employment, unemployment, and land pri ces, and reduce real wages. 
Th e effect on oth er local pri ces i s uncertai n because of opposi te effects on 
land pri ces and wages. A demand sh ock  to employment sh ould reduce 
unemployment, and i ncrease land pri ces, real wages, and local pri ces. Th us, 
OLS esti mates sh ould be closer to zero th an th e true effects of demand sh ock s 
on unemployment and real wages. On th e oth er h and, OLS esti mates of th e 
effects of employment on land pri ces sh ould be greater th an th e true effects 
of demand sh ock s. Th e bi as i n OLS esti mates of growth  effects on nonland 
pri ces i s uncertai n.
Land supply sh i fters sh ould i ncrease employment and reduce land pri ces; 

th e di rect effects on oth er vari ables are li k ely to be small. Hence, due to th e 
presence of land supply sh i fters, OLS esti mates of th e effects of employment 
on land pri ces and oth er pri ces are li k ely to understate th e true effects of de 
mand sh ock s on th ese pri ces.
Consi deri ng both  labor and land supply sh i fters, OLS esti mates are li k ely 

to understate th e absolute magni tude of demand sh ock  effects on labor mark et 
vari ables such  as unemployment and real wages. Th e bi as i n OLS esti mates 
i s uncertai n for vari ables th at i nvolve th e local land mark et, such  as land pri ces 
or oth er local pri ces.
Th i s bi as problem can be solved by i nstrumental vari ables. Appropri ate i n 

struments are vari ables th at are correlated wi th  th e employment vari ables i n 
equati ons (9a) and (12a), but uncorrelated wi th  th e supply sh i fters th at are part 
of th e di sturbance term. Obvi ous candi dates for i nstruments are vari ables sh i ft 
i ng MS A labor demand.
In th i s book , only one type of labor demand sh i fter i s used to form i nstrumen 

tal vari ables:2 th e sh are effect from a sh i ft-sh are analysi s of each  metropoli tan
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area and year-to-year employment ch ange.3 A sh i ft-sh are analysi s decomposes 
MS A growth  i nto th ree components: a nati onal growth  component, wh i ch  
calculates wh at growth  would h ave occurred i f all i ndustri es i n th e MSA h ad 
grown at th e all-i ndustry nati onal average; a sh are component, wh i ch  calculates 
wh at extra growth  would h ave occurred i f each  i ndustry i n th e MSA h ad grown 
at th at i ndustry's nati onal average; and a sh i ft component, wh i ch  calculates 
th e extra growth  th at occurs because i ndustri es grow at di fferent rates locally 
th an th ey do nati onally. For th e aggregate model (esti mati ng equati on (9a)), 
th e sum of th e nati onal growth  component and th e sh are component for each  
metro area from year t-l to t and ei gh t lagged values of th at sum are used 
to form a set of i nstrumental vari ables. For th e mi cro model (esti mati ng equa 
ti on (12a)), a set of nati onal growth  components and sh are components are 
added to each  MSA's 1970 employment to si mulate i ts employment level from 
1971 to 1986 i f th e MSA's i ndustri es h ad grown at th e same rate locally as 
nati onally th rough out th e peri od. Current and ei gh t-lagged values of th ose 
employment level predi cti ons are used as i nstruments i n equati on (12a).
Formally, th e "growth  predi cti ons" used to form i nstruments i n th i s book  

can be wri tten as
~ Rj nt-1)<16> Gmt . . . ..._
Rj nb Rnb

wh ere R represents th e absolute level of employment (not th e logari th m of 
employment), th ey subscri pts i ndi cate employment i n i ndustry j , vari ables 
wi th out j  subscri pts are i ndustry totals, th e n subscri pt i ndi cates employment 
fi gures for th e nati on, and b i s some base year. (Rnt~Rnt-\lRnb) ̂  me overaH 
growth  i n nati onal employment from t-l to t as a percentage of some base 
year total. (Rj nt~Rj nt-\̂Ri nb ls i ndustry/s nati onal growth  as a percentage 
of th e base year i ndustry total. Rj mb i s employment i n i ndustry j  i n metro area 
m at year b. Th e fi rst term represents wh at i s usually called th e nati onal growth  
effect, and th e second term i s usually called th e sh are effect. Equati on (16) 
i s converted to logari th mi c growth  terms to be used as an i nstrument i n 
esti mati ng equati on (9a):

(17) IVagg = ln(C">

Current and ei gh t lagged values of equati on (17) are used as i nstruments i n 
esti mati ng equati on (9a) by two-stage least squares. Th e i nstruments for equa 
ti on (12a) can be wri tten as: 
(18) lDRPrec,i cted _ + £ 

mi  k =\9li
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Current and ei gh t lagged values of equati on (18) are used as i nstruments for 
th e employment level vari ables i n equati on (12a).
Wh y would th i s type of i nstrument be a good proxy for a demand sh ock  

to metre area employment? Because th e predi cti on equati ons for employment 
i nclude ti me-peri od dummi es, we are explai ni ng devi ati ons of MS A growth  
from th e U.S. average usi ng devi ati ons of th e "growth  predi cti on" vari able 
from th e U.S. average. Devi ati ons of th e growth  predi cti on vari ables i n equa 
ti on (16) from th e U.S. average wi ll be due to th e sh are effect, as th e nati onal 
growth  effect for a gi ven ti me peri od i s th e same for all MS As. Th e sh are 
effect can be rewri tten as

(19) XRj mb

J I Rnb 

wh ere /?m£ i s total employment i n MS A m i n th e base peri od, and 
Rmb(Ri nb/Rnb)  ̂me MSA's employment i n i ndustry j  i f i t h ad th e same 
employment sh are as th e nati onal average. Th at i s, th e value of th e sh are ef 
fect depends only on devi ati ons of MS A employment sh ares from U.S. 
averages. For i ndustri es servi ng local mark ets, MS A employment sh ares wi ll 
be close to nati onal averages. Hence, local i ndustri es contri bute li ttle to equa 
ti on (19). On th e oth er h and, i ndustri es th at export th ei r products to nati onal 
or i nternati onal mark ets wi ll often h ave local employment sh ares th at di ffer 
dramati cally from th e nati onal average. Th ese export i ndustri es wi ll be th e 
pri mary cause of di fferences across MS As i n th e value of equati on (19), and 
h ence wi ll be th e pri mary cause of di fferences across MS As i n th e i nstruments 
deri ved from equati on (19).
Th e i nstrumental vari ables defi ned by equati ons (17) and (18) wi ll di ffer 

across MSAs and ti me due to di fferences i n th e nati onal economi c performance 
duri ng th e ti me peri od of th e export i ndustri es i n wh i ch  th at MS A speci ali zes. 
Th e nati onal growth  of an i ndustry i s a rough  proxy for th e ch ange i n nati onal 
demand for i ts products. Th us, th ese i nstruments measure ch anges i n nati onal 
demand for th e MSA's export i ndustri es. Th i s ch ange i n demand would h ave 
both  di rect and multi pli er effects (on local suppli er and retai l i ndustri es) on 
MS A employment. Some of th ese multi pli er effects would tak e place wi th  a lag.
Th e actual calculati on of th ese i nstruments was sli gh tly di fferent for th e ag 

gregate data esti mati on and th e mi cro data esti mati on, largely because th e ag 
gregate data esti mati on was done some ti me before th e mi cro data esti mati on. 
Th e i nstruments used i n th e aggregate data esti mati on reli ed solely on data 
from th e BLS 790 program. Th i s program uses surveys to produce offi ci al
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i ndustry employment fi gures for each  MSA and year, wi th  i ndustry coverage 
di fferi ng greatly across MS As. For each  MSA, I used 1964 as a base year 
for calculati ng growth  predi cti ons from 1964-65 th rough  1972-73, 1973 as 
a base year for calculati ng growth  predi cti ons from 1973-74 th rough  1978-79, 
and 1979 as a base year for calculati ng growth  predi cti ons from 1979-80 
th rough  1985-86. For each  MSA and base year, I used wh atever level of i n 
dustry detai l was reported for th at MSA and base year, and put oth er i ndustri es 
i nto all oth er manufacturi ng and all oth er nonmanufacturi ng categori es. Th e 
ch oi ce of only th ree base years, rath er th an usi ng year t-l as th e base year 
for th e growth  predi cti on from year t-l to t, was largely due to th e complexi ty 
of deali ng wi th  very di fferent levels of i ndustry detai l across MSAs and over 
ti me.
Th e i nstruments used i n th e mi cro data esti mati on were based on a com 

bi nati on of data from th e ES-202 and BLS 790 program. Th e ES-202 pro 
gram provi des di rect counts from all employers covered by unemployment 
i nsurance (vi rtually all pri vate employment) of annual average employment. 
Th e i ndustry detai l of th e ES-202 data i s much  greater th an for th e BLS 790 
data. For th e mi cro data esti mati on, 1979 was used as a base year for all th e 
employment level predi cti ons. ES-202 data on pri vate employment by i ndustry, 
and BLS 790 data on government employment were added togeth er, and th e 
ES-202 i ndustry employment totals were adj usted proporti onately so th at th e 
resulti ng sum added up to total nonagri cultural employment as reported by 
th e BLS 790 program. A sh i ft-sh are analysi s was th en done for each  year from 
1970-71 to 1985-86 to calculate growth  predi cti ons for each  year and MSA. 
Th ese growth -effect predi cti ons were th en used to form employment-level 
predi cti ons, as outli ned i n equati on (18) above.
Are th ese sh are-effect vari ables good i nstruments? Th e quali ty of an i nstru 

ment depends on two factors: wh eth er th e i nstrument i s a good predi ctor of 
th e endogenous ri gh t-h and si de vari ables; and wh eth er th e i nstrument i s un- 
correlated wi th  th e di sturbance term. Informati on on th e predi cti ve abi li ty of 
th e sh are-effect deri ved i nstruments can be obtai ned from th e fi rst-stage regres 
si ons used i n deri vi ng th e 2SLS esti mates. Representati ve regressi ons are 
presented i n table 4A2.1. Th ey sh ow th at th e i nstruments are very good 
predi ctors.
Th e magni tude and pattern of effects of th e i nstruments on MSA employ 

ment are also reasonable. Th e mi cro data esti mates i mply th at th e long-run 
multi pli er of a 1 percent sh ock  to an MSA's export i ndustri es i s about 1.87.4 
Th e multi pli er at fi rst i ncreases, presumably due to lags i n h ow th e export 
sh ock  affects local retai lers and suppli ers. Th e multi pli er th en decli nes a bi t; 
th i s may be due to th e negati ve effects of h i gh er land pri ces and wages caused
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by th e i ni ti al growth  sh ock . Th e multi pli er usi ng th e aggregate data i nstruments 
i s about 4.47, wh i ch  seems too h i gh . Th i s h i gh er multi pli er may be due to 
th e lesser i ndustry detai l i n th e aggregate data i nstruments. An MS A th at 
speci ali zes i n fast-growi ng i ndustri es, usi ng relati vely aggregated i ndustri al 
categori es, may also speci ali ze i n fast-growi ng i ndustri es wi th i n th ose broad 
i ndustri al categori es.
Because supply sh i fters are unobserved, i t i s not possi ble to tell wh eth er 

th e sh are-effect deri ved i nstruments are correlated wi th  labor or land supply 
sh i fters. However, such  a correlati on i s unli k ely. Th e sh are-effect i nstruments 
vary over ti me for a gi ven MSA due to ch anges i n nati onal demand for th at 
area's export i ndustri es. It i s h ard to see wh y ch anges i n nati onal demand would 
h ave much  correlati on wi th  exogenous ch anges i n local ameni ti es (wh i ch  mi gh t 
sh i ft labor supply) or exogenous ch anges i n local transportati on systems or 
zoni ng rules (wh i ch  mi gh t ch ange land supply).
Th e empi ri cal speci fi cati ons for th e aggregate data esti mati on (equati on (9a)) 

and th e mi cro data esti mati on (equati on (12a)) allow for lagged values of 
employment growth  or employment to affect local economi c vari ables. One 
practi cal questi on i s h ow to ch oose th e lag length . After all, i f one k eeps on 
addi ng lags forever, eventually all esti mates wi ll be dri ven to stati sti cal 
i nsi gni fi cance.
To solve th i s problem, I used a standard model selecti on cri teri on, th e Ak ai k e 

Informati on Cri teri on (AIC), for analysi s of aggregate ti me seri es (Amemi ya 
1985, ch ap. 2). Th e basi c i dea of th i s selecti on cri teri on i s to ch oose th e model 
th at wi ll mi ni mi ze th e out-of-sample predi cti on error. Models wi th  lower 
wi th i n-sample predi cti on error and smaller numbers of explanatory vari ables 
wi ll tend to h ave lower out-of-sample predi cti on errors. Hence, th e AIC pi ck s 
th e model th at mi ni mi zes th e followi ng wei gh ted average of th e wi th i n-sample 
predi cti on error and th e number of explanatory vari ables:

(20) AIC = \n(e'e) + 2(K)/N

wh ere e'e i s th e wi th i n-sample sum of squared resi duals, K i s th e number of 
explanatory vari ables i n th e model, and N i s th e number of observati ons. In 
ch oosi ng between two nested models, th e AIC i s approxi mately equi valent to 
usi ng a si gni fi cance value of 2.00 for a F-test of th e vali di ty of th e restri cted 
model, as ch oosi ng th e model wi th  th e lowest AIC amounts to ch oosi ng th e 
unrestri cted model i f

(21) ln(*/«r) - ln(Vu) > 2 (Ku - Kr)/N

wh ere th e r subscri pt on e i ndi cates th e error terms from th e restri cted model, 
th e u subscri pt on e i ndi cates th e error terms from th e unrestri cted model, 
Ku i s th e number of vari ables i n th e unrestri cted model, and Kr i s th e number 
of vari ables i n th e restri cted model.
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Some studi es h ave appli ed Ih i s model selecti on cri teri on to ti me seri es dala 
(Gewek e and Meese 1981). Th e AIC and olh er si mi lar model selecti on cri teri a 
h ave been sh own lo be asymptoti cally bi ased towards ch oosi ng loo long a lag- 
lenglh  i n large samples, allh ough  Ih e correcl lag-lenglh  i s mosl li k ely lo be 
ch osen. A bi as toward sli gh lly overfi lli ng Ih e model does nol seem undesi rable.
For Ih e OLS regressi ons, Ih e AIC i s si mply used lo ch oose Ih e opti mal lag- 

lenglh , among all lag-lenglh s up to ei gh l years. Th e ch oi ce of a lag-lenglh  
of s years means lh al Ih e cumulati ve effecl of th e growth  sh ock  does not ch ange 
enough  from s years lo ei gh l years lo j usti fy i ncludi ng addi ti onal lags. 
Th rough oul th e book , lables also report Ih e long-run effecls of a growlh  sh ock  
i n a model wi lh  ei gh l lags. Th ese reports always confi rm lh al mere are no 
"si gni fi cant' di fferences belween cumulati ve effecls after s lags and ei gh l lags. 
However, someti mes Ih e long-run effecl i s si gni fi canl i n Ih e s-lag speci fi ca 
ti on but not Ih e ei gh l-lag speci fi cati on. In i h ese cases, Ih e ei gh l-lag, long-run 
effect i s esti maled so i mpreci sely lh al nei lh er zero nor Ih e opli mal lag-lenglh , 
long-run effecl can be rej ected.
In Ih e case of 2SLS esti mates, Ih ere i s no equi valenl to th e AIC for ch oos 

i ng lag-lenglh s. However, I adopled a modi fi ed AIC cri teri on lh al i s equi valenl 
to sequenti ally applyi ng a F-lesl cutoff of 2.00 lo models of longer and longer 
lag-lenglh s, i n each  case testi ng th e new model agai nsl Ih e previ ous besl model. 
Th i s modi fi ed AIC i s based on Ih e sum of squared resi duals calculated usi ng 
fi tted values of th e explanatory vari able. Th e sum of squared resi duals usi ng 
actual values of Ih e explanatory vari ables i s i n vi rtually all cases larger lh an 
Ih e sum of squared resi duals usi ng fi lled values. Hence, i f a model of lag- 
lenglh  s h as a smaller modi fi ed AIC lh an a model of lag-lenglh  s + m, th en 
a F-lesl wi lh  a cutoff of 2.00 would also ch oose Ih e model of lag-lenglh  s. 
Th i s follows because 

? 2vx/̂*}\ t ' nrm** \. . •* J

i mpli es ln(SSflf) - ln(SS#S+m) < 2̂  • Th us i l i s probably i rue lh al

(SSR* - SSF) I m c
fi t ___ fi t ____ < 2, wh ere SS/C i s Ih e sum of squared resi dualsi +m fi t 

SSBT™ / fn-(s+m)]

usi ng fi lled values for lag-lenglh  5. Hence, i f SS/T. < SSK , wh ere 0 oo pt act

SSK i s Ih e sum of squared resi duals usi ng actual values, i h en act
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) I m 
(23) Usual 2SLS F-test = fi t fi t < 2.

SSRs+m / (n-s-m) 
act

However, i f a model of lag-length  s + m h as a smaller modi fi ed AIC th an 
a model of lag-length  5, th i s model would not necessari ly be ch osen i n a 
F-test wi th  a cutoff of 2.00, as

(24) (SSR f, - SSP) I m
/" ./" ____ > 2 does not i mply

SS/£+m / (n-s-m)

(̂̂ K̂ — ^̂R̂ } I m _i _
F-test = fi t fi t > 2, as SSB? can be consi derably greater

th an

(n-s-m) 
act

Hence, th e procedure used was as follows: Calculate th e modi fi ed AIC for 
all 2SLS lag-length s from zero to ei gh t. Start out wi th  zero as th e best lag- 
length . Go to longer and longer lag-length s unti l one i s found th at h as a smaller 
AIC. Perform a F-test on th e model wi th  th at lag-length  versus th e current 
best lag-length  model. Ch oose th e best model based on a F-test cutoff of 2.00. 
Conti nue on to longer lag-length s, rej ecti ng models wi th  larger AIC values 
th an th e current best model, and performi ng F-tests on models wi th  smaller 
AIC values th an th e current best model, ch oosi ng a new "best" model based 
on th ese F-tests. In most cases, th i s procedure i s i denti cal to ch oosi ng th e model 
wi th  th e smallest modi fi ed AIC value.
Once opti mal lag-length s were ch osen for both  th e OLS and 2SLS speci fi ca 

ti ons, th e stati sti cal si gni fi cance of th e di fference between OLS and 2SLS 
speci fi cati ons was compared, for both  th e OLS and 2SLS opti mal lag-length s, 
usi ng th e well-k nown Hausman test (Hausman 1978). If OLS esti mates are 
not si gni fi cantly di fferent from 2SLS esti mates, th en we cannot rej ect th e 
restri cti on i mpli ed by OLS th at th e di sturbance term i s uncorrelated wi th  th e 
employment vari ables i n equati ons (9a) and (12a). Hence, we cannot rej ect 
th e consi stency of OLS esti mates, and th e OLS-i mposed restri cti on allows use 
of more i nformati on and results i n greater preci si on of th e esti mates. In th i s 
case, OLS esti mates are preferred. But i f OLS and 2SLS esti mates do di ffer, 
th e i mpli cati on i s th at OLS esti mates are i nconsi stent and 2SLS esti mates are 
preferred.
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In addi ti on to th e Hausman F-test, wh i ch  look s at th e overall di fferences be 
tween th e enti re group of 2SLS and OLS esti mates, I also look ed at th e stati sti cal 
si gni fi cance of di fferences between OLS and 2SLS esti mates of th e long-run 
effect of a sh ock  to growth  on th e dependent vari able. Th e vari ance of th i s 
di fference i s calculated, followi ng Hausman, as V(2SLS esti mate) - V(OLS 
esti mate).
Anoth er stati sti cal problem exami ned for th e mi cro data OLS regressi ons 

i s wh eth er th e usual standard errors on th e esti mated effects of th e aggregate 
employment vari ables are bi ased by a group structure to th ese data. A number 
of recent papers, i n parti cular several papers by Moulton (1990, 1986), h ave 
poi nted out th at wh en aggregate vari ables are combi ned wi th  mi cro data, th e 
usual standard errors on th e coeffi ci ents of th e aggregate vari ables may be 
much  lower th an th e true standard errors. Th e basi c problem i s th at th e di stur 
bance term for th e i ndi vi dual mi cro data observati ons may h ave a group struc 
ture th at closely follows th e group structure of th e aggregate vari ables. OLS 
computer pack ages assume th at all di sturbance terms are i ndependent. Th e 
reported standard errors on th e aggregate vari able coeffi ci ents wi ll tend to be 
too low, because th e pack age overesti mates th e amount of new i nformati on 
th at i s added by one more observati on on th e same group. Moulton h as sh own 
th at th e rati o of th e true to usual standard errors wi ll be approxi mately gi ven 
by th e square root of [1 + (Var(gj )/g + g - 1)P], wh ere P i s th e wi th i n-group 
correlati on, g i s th e average group si ze and Kar(gj ) i s th e vari ance of th e average 
group si ze.
In th e present case, th e aggregate employment terms only vary across MS As 

and over ti me. Th e regressi on i ncludes dummy vari ables for both  MS A and 
ti me effects. Hence, th e relevant groups are MSA/ti me-peri od groups. Th e 
i ssue i s wh eth er, controlli ng for MS A and ti me effects, th e di sturbance terms 
for all i ndi vi duals i n a gi ven MS A and year are posi ti vely correlated.
Th e standard test for a group structure to th e di sturbance term i s a one-si ded 

Lagrange Multi pli er (LM) test. Th i s test exami nes wh eth er th e esti mated wi th i n- 
group correlati on i s si gni fi cantly greater th an zero. Moulton and Randolph  
(1989) h ave recently argued th at th e one-si ded LM-test of group structure i n 
regressi on di sturbances, wh i le asymptoti cally correct, may be mi sleadi ng i f 
th e number of groups or th e number of observati ons i s small. Th ey suggest 
a F-test to detect a group structure to th e di sturbance term. Th i s F-test basi cally 
exami nes wh eth er i ncludi ng a full set of group dummi es i n th e regressi on adds 
si gni fi cant explanatory power. Moulton (1988a) h as outli ned a meth od for us 
i ng output from th e F-test and oth er i nformati on from th e GLM procedure 
of SAS to obtai n unbi ased esti mates of th e wi th i n-group correlati on.
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For each  dependent vari able exami ned i n th e mi cro data porti on of th i s 
research , for th e OLS opti mal AIC lag-length , both  LM- and F-tests were per 
formed. Th ese test results are reported i n table 4A2.2. Th e LM-tests never 
i ndi cated a si gni fi cantly posi ti ve correlati on, but F-tests, i n some cases, di d 
i ndi cate a group structure to th e data. Wh ere th e F-test stati sti c was si gni fi  
cant at a 10 percent or lower level, I used Moulton's (1988a) suggested GLM 
procedure for calculati ng th e wi th i n-group correlati on, and th en calculated th e 
approxi mate rati o of th e true to th e usual standard errors.
As sh own i n th e table, th e i mpli ed percentage bi as i n th e usual OLS stan 

dard errors i s qui te small, never more th an 16 percent.5 As wi ll be di scussed 
i n later ch apters, mak i ng th e correlati on would never mak e any di fference to 
i nferences drawn from tests of si gni fi cance for th e di fferent models, and mak es 
very li ttle di fference to th e si ze of confi dence i ntervals. Hence, th e fact th at 
th i s book  pri mari ly reports th e usual OLS and 2SLS standard errors does not 
lead to any mi sleadi ng conclusi ons.
Th i s fi ndi ng of li ttle bi as i n usual OLS standard errors di ffers from th e fi nd 

i ngs of oth er research ers wh o h ave i ncluded MSA vari ables i n mi cro data 
models (Moulton 1990; Freeman 1989). Th e di fference probably occurs 
because th i s study, unli k e Moulton's and Freeman's, i ncludes controls for MSA 
fi xed effects. MSA effects may cause si zable wi th i n-group correlati on and bi as 
usual standard error calculati ons, but once th ese MSA fi xed effects are 
eli mi nated, th e remai ni ng correlati on wi th i n MS A/ti me-peri od groups i s ap 
parently small.
Th ree fi nal poi nts about esti mati on procedures sh ould be made. Fi rst, for 

all mi cro data regressi ons, some addi ti onal speci fi cati ons were run to test 
wh eth er th e results are sensi ti ve to th e length  of ti me th e i ndi vi dual h as been 
i n th e MSA. Ideally, we would li k e to exami ne separately th e effects of growth  
on long-term resi dents. Th e concern i s th at esti mated long-term effects of a 
growth  sh ock  on average economi c outcomes for i ndi vi duals may reflect 
ch anges i n th e composi ti on of th e MSA populati on due to i n-mi grati on th at 
are not controlled for wi th  observed demograph i c ch aracteri sti cs. Unfortunate 
ly, th e CPS only reports wh eth er th e i ndi vi dual was i n th at MSA t years ago, 
wh ere ti s 1 year i n most cases (i .e., was th e i ndi vi dual i n th e MSA i n March  
of th e previ ous year), but i s 5 years ago for th e 1985 and 1980 March  CPS 
surveys, wh i ch  report data on th e i ndi vi dual's experi ences duri ng 1984 and 
1979. All esti mates excluded i ndi vi duals not i n th e same MSA t years ago; 
th i s exclusi on was done because i f th e i ndi vi dual was i n a di fferent MSA i n 
March  of th e previ ous year, th e data on th ei r labor mark et experi ences duri ng 
th e previ ous year may reflect th e economi c envi ronment of anoth er MSA.
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To test wh eth er results di ffer for long-term resi dents or not, for each  depen 
dent vari able, and for th e opti mal lag-length  ch osen for th e OLS regressi ons, 
I added an i nteracti on term between a dummy vari able for a 1984 or 1979 
observati on and all th e employment vari ables, and esti mated th i s augmented 
model by OLS. If th e ch angi ng composi ti on of th e local populati on wi th  i n- 
mi grati on i s dri vi ng th e results, one would expect th ese dummy vari able i n 
teracti on terms to be h i gh ly si gni fi cant. Th e esti mated effects of an employ 
ment sh ock  after th ree or four years would be much  less for th e 1984 and 
1979 coh orts th an for oth er i ndi vi duals i n th e sample. Th e speci fi c results of 
th i s test for di fferent dependent vari ables are reported i n th e appendi ces to 
vari ous ch apters. However, i n no case di d th ese i nteracti on terms prove to 
be stati sti cally si gni fi cant, and th e i nteracti on terms were esti mated preci sely 
enough  to rule out large di fferences i n th e long-run effects of employment 
sh ock s on th e 1979 and 1984 coh orts versus oth er coh orts.
Second, most of th e results reported i n th e text and text tables are for 

cumulati ve effects of a growth  sh ock . Th ese cumulati ve effects after s years 
are th e sum of th e coeffi ci ents on all th e employment vari ables up to th e sth  
lag. Th e standard errors on th ese coeffi ci ent sums could, of course, be 
calculated usi ng th e esti mated vari ance-covari ance matri x of th e esti mates. But 
for most of th e regressi on results used i n th i s study, th e employment vari ables 
are mani pulated so th at th e coeffi ci ent sums and th ei r standard errors are di rectly 
calculated by th e computer pack age. Speci fi cally, i t must be true th at

(25)

(Em, t-k -1 -Em,t-k -1̂ + ̂  cj (Em,t-s -£m,t-s- 

(26) E

wh ere Em t i s th e natural logari th m of MSA m 's employment at year t. Th at 
i s, i f all except th e last employment vari able i s expressed as a di fference from 
th e previ ous vari able, th en th e coeffi ci ent on each  vari able wi ll represent an 
esti mated cumulati ve effect of an employment sh ock .
Fi nally, some of th e mi cro dependent vari ables used i n th i s study are sub 

j ect to some censori ng. Th at i s, th e labor force parti ci pati on rate and th e 
employment rate are basi cally bounded by zero and one. Ideally, one would 
want to expli ci tly deal wi th  th i s censori ng usi ng well-k nown th ough  complex 
tech ni ques (Amemi ya 1985). Th i s approach  was rej ected due to constrai nts 
of ti me and money. Gi ven th e many oth er econometri c i ssues addressed i n 
th i s study (demand sh ock s versus supply sh ock s, unobserved MSA effects for
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up to 89 MS As, th e ch oi ce of lag-length , and bi as due to unobserved group 
effects), th e large number of regressi ons run (at least 36 for every dependent 
vari able, gi ven all th e lag-length s i nvesti gated), and th e tens of th ousands of 
observati ons i n all mi cro data regressi ons, i t si mply was not feasi ble to ad 
dress th e censori ng i ssue. Even wi th  th e censori ng, i t i s sti ll vali d to i nterpret 
th e regressi ons as esti mates of best li near predi ctors of th e dependent vari able; 
th e censori ng means th at some nonli near predi ctors mi gh t do somewh at bet 
ter. I doubt wh eth er allowi ng for censori ng would much  ch ange th e esti mates 
of th e average effects of growth  on di fferent groups.

NOTES

1. In fact, i n order to avoi d i ncludi ng 89 dummy vari ables for all th e MSAs i ncluded i n th i s study, 
all esti mati ons usi ng mi cro data are based on equati on (13) rath er th an equati on (12), wi th  all 
vari ables fi rst di fferenced from MSA means.
2. Th i s di scussi on i s a bi t loose. Th e full set of two-stage least squares i nstruments also i ncludes 
all ri gh t-h and si de vari ables i n (9a) and (12a) except for th e employment terms. Th e appendi x 
di scussi on focuses on th e i nstruments excluded from th e ri gh t-h and si de of equati ons (9a) and 
(12a), and h ence provi des th e needed extra i nstruments for th e endogenous employment vari ables.
3. Th i s type of demand sh ock  i nstrument was previ ously used i n th e Bradbury, Downs and Small 
(1982) book ; I di scovered th ei r use of th i s i nstrument after I h ad already come up wi th  my ap 
proach . Th us, I can only clai m th e ori gi nali ty of i gnorance for my use of th i s type of i nstrument.
4. Th i s multi pli er i s deri ved by summi ng all th e coeffi ci ents on th e i nstruments i n table 4A2.1.
5. Note i n table 4A2.2 th at th e rati o of true to usual standard errors i s approxi mately equal to 
th e square root of th e F-test stati sti c. Th i s i s not an acci dent. Moulton's procedure for calculati ng 
th e wi th i n-group correlati on reli es on analysi s of covari ance. Assume th e mi cro data regressi on 
of i nterest can be wri tten as Yfs = B'X + ê, wh ere Ŷ i s th e value of th e dependent vari able 
for i ndi vi dual./ i n group i , and X i s a vector of explanatory vari ables. Suppose th at th e di stur 
bance term for each  observati on i s ê = df + û, wh ere d̂ i s i ndependently and i denti cally 
di stri buted across groups wi th  mean zero and vari ance a2,, u,-.- i s i ndependently and i denti cally 
di stri buted across groups wi th  mean zero and vari ance a2. Th e wi th i n-group correlati on i s a2J(a2 
-t-a2.), or, for small a2,, i s approxi mately equal to ffVa2. A regressi on of th e dependent vari able 
on th e usual X vari ables, and a vector of group dummi es, yi elds a mean square error of MU. 
Th e expected value of th i s mean squared error i s a2. Th e parti al sum of squares for th e group 
dummi es, after tak i ng account of th e X vari ables, h as a mean square error of M̂ , wi th  an ex 
pected mean square of a2 -I- k a2,. Th i s term k  wi ll be a compli cated trace term, di vi ded by a number 
wh i ch  wi ll be approxi mately equal to th e number of groups. Th e trace term i n th e numerator 
of k  i s th e sum, over all groups, of th e sum of squared resi duals from i ndi vi dual regressi ons of 
each  group membersh i p dummy on th e explanatory vari ables. Wi th  large numbers of group dum 
mi es, th e explanatory power of such  regressi ons wi ll be ni l. Th e sum of squared resi duals i n each  
regressi on wi ll j ust equal th e sum of th e dependent vari ables squared; summed over all regres 
si ons, th i s wi ll si mply be th e number of observati ons. Hence, th e term k  wi ll approxi mately equal 
th e average group si ze.
Th e usual F-test stati sti c i s gi ven by Mj /Mu. Th e expected value of th i s stati sti c, based on th e 

above di scussi on, i s (a2 + k a*j )/a2, or i s approxi mately equal to 1 -I- gp, wh ere p i s th e wi th i n- 
group correlati on. If th e rati o of th e vari ance i n group si ze to th e mean group si ze i s small com 
pared to th e mean group si ze, th en th i s F-test stati sti c i s approxi mately th e square of th e rati o 
of true to usual standard error formula gi ven i n th e appendi x text and i n th e notes to table 4A2.2.
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Table 4A2.1
Effect of Share-Effect Derived Instruments 

on MSA Employment and Employment Growth

Representative Micro Data Regression, Partial Results
Dependent Vari able: MSA Employment Level 
No. of observati ons: 32,558 
R-squared: .6197

Variable Parameter Estimate Standard Error
LIVO
LI VI
LIV2
LIV3
LIV4
LIV5
LIV6
LIV7
LIV8

1.45
1.24
.73
.48
-.88
.04
.10
-.78
-.51

.07

.09

.06

.09

.07

.06

.07

.07

.07
Sum of coeffi ci ents = 1.87

Representative Aggregate Data Regression, Partial Results
Dependent Vari able: MSA Employment Growth  
No. of observati ons: 339 
R-squared: .6422

Variable Parameter Estimate Standard Error
GIVO
GIV1
GIV2
GIV3
GIV4
GIV5
GIV6
GIV7
GIV8
Sum of coeffi ci ents =4.47

1.72
1.02
.83
.52
.31
.17
-.17
.04
.03

.26

.27

.25

.22

.23

.25

.25

.26

.25

NOTES: LIVt i s th e ln(predi cted employment) for th e rth  lag, usi ng th e sh are effects from th e 
analysi s of ES-202 data to generate th e predi cti ons. GlVt i s th e ln(predi cted employment /) - ln(actual 
employment M), usi ng th e sh are effects from th e analysi s of BLS 790 data to generate th e predi c 
ti ons. Th ese are th e two types of i nstruments menti oned i n th e appendi x text. Both  of th ese fi rst- 
stage regressi ons reported above also i ncluded many oth er i nstruments, th at i s, all th e ri gh t-h and 
si de vari ables i n equati ons (9a) and (12a), except for th e employment vari ables, are treated as 
exogenous. Hence, th e mi cro data regressi on i ncludes MSA dummi es, ti me dummi es, and a full 
set of i ndi vi dual ch aracteri sti cs. Th e aggregate data regressi on i ncludes a full set of ti me dummi es.



Table 4A2.2
Tests of Possible Biases in Calculated Standard Errors 

Caused by a Variance Components Structure in the Micro Data Used

LM-Test 
Dependent Vari able Stati sti c

Employment probabi li ty -2.31

Labor force -3.40 
parti ci pati on

Usual week ly -3.05 
h ours

Real wages -.07

Occupati onal rank  -.04

F-Test 
Stati sti c

1.127
(df=323,36519; 
Pr=.0584)

1.034
(df= 327,321 15; 
Pr = .3252)

1.040
(df= 325, 28576; 
Pr=.2995)

1.204
(df= 167, 13080; 
Pr=.0381)

1.209
(df= 167, 13080; 
Pr=.0349)

Unbi ased
Esti mate of 
Intra-Group 
Correlati on

.00147

NA

NA

.00309

.00316

Approx. Rati o of 
True OLS Standard
Error to Computer 
Pack age-Generated 
Standard Error

1.068

NA

NA

1.098

1.100



Wage di fferenti al 1.169
from occupati onal -.20 (df= 167,13080; .00256 1.082
mean Pr=.0682)

1.337
Real earni ngs .84 (df = 166,14699; .00452 1.156

Pr=.00099)

NOTES: All calculati ons are based on th e OLS lag-length  mi ni mi zi ng th e AIC. Th e LM-test stati sti c i s a one-si ded test, wh ere th e LM-test stati sti c 
i s asymptoti cally standard normal, and posi ti ve wi th i n group correlati on sh ould yi eld a posi ti ve test stati sti c. Th e unbi ased esti mate of th e wi th i n-group 
correlati on, wh ere th e relevant group i s each  MSA/ti me peri od combi nati on, i s calculated usi ng th e GLM procedure from SAS, based on a procedure 
outli ned by Moulton (1988a). Th i s calculati on i s expensi ve, and i s only done for cases wh ere th e F-test i ndi cates th at th ere may well be si gni fi cant 
posi ti ve wi th i n-group correlati on. Th e rati o of th e true OLS standard errors for th e aggregate employment coeffi ci ents to th e computer-generated stan 
dard errors i s calculated followi ng Moulton (1986) as th e square root of {/ + [var(gj )/g + g - 1]P}, wh ere P i s th e wi th i n-group correlati on, g i s 
th e average group-si ze, and var(gj ) i s th e vari ance across groups of th e group si ze. For th e th ree samples of concern h ere, average group si ze and th e 
group-si ze vari ance are: employment probabi li ty (g = 87.2, var(gj ) = 833.7); all th ree real-wage vari ables (g= 66.5, var(gj ) = 57.5); real earni ngs 
(g = 74.6, var(gj ) = 58.3). Note th at th e square root of th e F-test stati sti c i s approxi mately equal to th i s rati o of true OLS standard errors to computer- 
generated standard errors.
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Appendix 4.3 
Background Information on Data

Th i s appendi x descri bes th e data used i n ch apter 4. Th e same mi cro data 
are also used i n ch apters 6 and 7.
Aggregate unemployment rate data were deri ved from th e Bureau of Labor 

Stati sti cs publi cati on seri es, Geograph i c Profi les of Employment and Unemploy 
ment. Data were obtai ned for annual average unemployment rates i n vari ous 
metropoli tan areas for each  year from 1972 to 1986. Th ese data are calculated 
by th e Bureau of Labor Stati sti cs from th e 12 month ly Current Populati on 
Surveys.
In addi ti on to restri cti ng th e unemployment rate data to ci ti es wi th  CPS- 

based esti mates, only metropoli tan areas wi th  offi ci al CPI data were i ncluded 
i n th e aggregate unemployment rate sample. Th i s was to ensure th at th e ag 
gregate esti mati on i n ch apter 4 would use th e same set of ci ti es as th e aggregate 
esti mati on i n ch apters 5 and 6, wh i ch  are restri cted to MS As wi th  CPI data. 
Wi th  th ese restri cti ons, 25 MS As ended up bei ng i ncluded i n th e data. Th ese 
25 MS As are i denti fi ed i n table 4A3.1.
Th e employment growth  rates used on th e ri gh t-h and si de of th e aggregate 

unemployment rate equati ons were defi ned as th e year-to-year ch ange i n th e 
natural logari th m of nonagri cultural employment. Nonagri cultural employment 
data were obtai ned from BLS 790 data. One potenti al problem wi th  th e BLS 
790 data i s th at defi ni ti ons of MS A boundari es ch ange over ti me. If th e bound 
ary ch anged from year t-\ to year t, I used data based on th e old boundari es 
to measure th e logari th mi c growth  rate from t-l to t, and data on th e new bound 
ari es to measure th e logari th mi c growth  rate from t to t+1. In goi ng th ough  
vari ous old BLS publi cati ons, i t was always possi ble to fi nd some such  overlap 
between employment ti me seri es usi ng old and new MS A boundari es.
Th e mi cro results from th i s and oth er ch apters are based on analysi s of a 

pooled data set usi ng i nformati on from March  edi ti ons of th e Current Popula 
ti on Survey from March  1980 th rough  March  1987. Each  March  survey con 
tai ns extensi ve i nformati on on th e labor mark et acti vi ti es of i ndi vi duals i n over 
60,000 h ouseh olds duri ng th e precedi ng year, and th i s i nformati on was used 
to deri ve th e dependent vari ables used i n th e mi cro data esti mati on. Only adult 
males, ages 25 to 64, are used i n th e mi cro data esti mati on. Furth ermore, on 
ly males i n i denti fi ed MS As are i ncluded i n th e analysi s. From March  1980 
th rough  March  1985, only 44 MSAs are i denti fi ed i n th e CPS data. Starti ng 
i n March  1986, over 200 MSAs are i ndenti fi ed i n CPS data. However, many 
of th ese MSAs h ave a relati vely small number of observati ons. Furth ermore,
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each  MSA added to th e analysi s requi red a new sh i ft-sh are analysi s usi ng th e 
i ndustri al categori es reported for th at MSA (see appendi x 4.2). Hence, only 
i ndi vi duals from th e top 100 MSAs i n populati on were selected from th e March  
1986 and March  1987 data tapes, i n order to li mi t th e number of sh i ft-sh are 
analyses to only MSAs for wh i ch  th ere actually was a fai r amount of data on 
i ndi vi dual economi c performance. In addi ti on, some of th e top MSAs went 
th rough  such  extensi ve boundary ch anges th at i t i s di ffi cult to construct a 
reali sti c ti me seri es of employment growth . MSAs wi th  very extensi ve bound 
ary ch anges were th erefore excluded from th e analysi s. Th e net result was 
th e i nclusi on of 89 MSAs i n th e analysi s of th e mi cro data. Th ese MSAs are 
li sted i n table 4A3.1.
Even after th ese exclusi ons, th e resulti ng data set would h ave h ad over 

100,000 observati ons. To reduce computi ng costs, I ch ose a random subsam- 
ple of 100 i ndi vi duals per year from each  of th e 44 MSAs i ncluded i n all th e 
ei gh t March  CPS tapes. For th e 45 MSAs th at were only i denti fi ed on th e 
March  1986 and 1987 tapes, all i ndi vi duals were i ncluded. Includi ng a nearly 
equal number of observati ons from di fferent MSAs maxi mi zes th e vari ati on 
i n th e i ndependent vari able of i nterest, MSA employment, for a fi xed sample 
si ze. After th ese furth er exclusi ons, th e pooled data set h ad 44,015 observa 
ti ons. Descri pti ve stati sti cs for th e mai n i ndependent mi cro vari ables are 
reported i n table 4A3.2.
Th e sample si ze was furth er reduced i n esti mati ng th e vari ous mi cro data 

models presented i n ch apters 4, 6, and 7. Fi rst, as menti oned i n appendi x 4.2, 
only i ndi vi duals wh o h ad been i n th e MSA for at least t years, wh ere t=5 
for th e March  1985 and March  1980 tapes, but t-\ for all th e oth er tapes, 
were i ncluded i n th e esti mati on. Second, some of th e dependent vari ables are 
only defi ned for i ndi vi duals of a parti cular labor force status. For example, 
th e employment rate (= week s employed duri ng previ ous year di vi ded by week s 
i n th e labor force) i s only defi ned for i ndi vi duals wi th  nonzero week s i n th e 
labor force. Th e usual week ly h ours and h ourly wage rate vari ables are only 
defi ned for th ose wi th  nonzero week s employed duri ng th e previ ous year. Th i rd, 
real wage rates and real earni ngs, used i n ch apters 6 and 7, can only be 
measured for i ndi vi duals i n th e 25 MSAs wi th  local consumer pri ce i ndi ces. 
Fourth , i ndi vi duals were excluded from th e sample i f any data were mi ssi ng 
on vari ables i n th e regressi on. Th i s problem mai nly occurs for th e wage rate 
and earni ngs vari ables, as up to 20 percent of th e sample refuses to answer 
th ese CPS questi ons. Fi fth , to save on computer ti me and research  ti me, some 
dependent vari ables were analyzed togeth er usi ng th e same data base, wh i ch  
allowed much  qui ck er esti mati on usi ng computer pack ages. But th i s requi red 
th e exclusi on of any observati on mi ssi ng for any of th e dependent vari ables



288

th at were analyzed togeth er. Th e labor force parti ci pati on rate (= number of 
week s i n th e labor force duri ng th e previ ous year di vi ded by 52) was analyzed 
togeth er wi th  th e nomi nal earni ngs vari able (results not reported i n th i s book ), 
wh i ch  requi red excludi ng any observati on wi th  mi ssi ng values on nomi nal earn 
i ngs. Th e usual week ly h ours vari able was analyzed togeth er wi th  th e nomi nal 
h ourly wage rate vari able (= annual earni ngs di vi ded by th e product of an 
nual week s employed and usual week ly h ours; nomi nal wage rate results are 
not reported i n th i s book ), wh i ch  requi red excludi ng any observati on wi th  mi ss 
i ng values on earni ngs. Th i s type of groupi ng of dependent vari ables results 
i n some seemi ngly puzzli ng di fferences i n sample si ze. For example, th e sample 
si ze used i n analyzi ng th e employment rate vari able (36,962) i s greater th an 
th e sample si ze used to analyze th e labor force parti ci pati on rate vari able 
(32,558), because th e labor force parti ci pati on sample only i ncludes observa 
ti ons wi th  nonmi ssi ng values for earni ngs. Table 4A3.2 reports descri pti ve 
stati sti cs on th e mai n mi cro dependent vari ables used i n th i s study, togeth er 
wi th  th e sample si ze used i n th e analysi s.
Th e MSA employment levels used as explanatory vari ables i n th e mi cro data 

studi es are defi ned as th e natural logari th m of th e level of nonagri cultural 
employment i n th e MSA, and are deri ved from th e same BLS 790 data used 
i n th e aggregate data studi es. In th e case of MSA boundary ch anges from year 
t-l to year t, MSA employment growth  i s calculated usi ng th e same meth od 
outli ned above: usi ng th e old boundari es to calculate growth  from year t-l 
to t, and th e new boundari es to calculate growth  from year t to year t +1. Th e 
log MSA employment level for years t+l and followi ng i s th en calculated 
by addi ng i n th e appropri ate amount of logari th mi c growth  i n employment, 
calculated usi ng th e new MSA boundari es, to th e log employment level usi ng 
th e old MSA defi ni ti ons i n year t. Because an MSA fi xed effect i s i ncluded 
i n th e empi ri cal work , wh eth er employment levels are adj usted to correspond 
to th e old MSA defi ni ti on, as i s done h ere, or th e new MSA defi ni ti on i s i r 
relevant because wh at matters i s th e year-to-year devi ati ons of th e MSA 
employment level from i ts overall average.
Fi nally, th e detai led empi ri cal results presented i n th e appendi ces to ch apters 

4, 5, 6, and 7 use a great many computer acronyms for th e i ndependent 
vari ables. Table 4A3.3 presents a gui de to th ese computer acronyms. All 
demograph i c vari ables li sted are i ncluded as controls i n all mi cro regressi on 
results descri bed i n th i s book . All aggregate and mi cro regressi ons i nclude 
a full set of ti me dummi es. As descri bed i n appendi x 4.2, all mi cro regres 
si ons i n th i s book  i mpli ci tly i nclude a full set of MSA dummi es by di fferenc 
i ng all vari ables (both  dependent and i ndependent) from MSA means.
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Table 4A3.1 
MSAs Included in Research

Ak ron, OH 
Albany, NY 
Albuquerque, NM 
Allentown, PA 
Anah ei m, CA 
Atlanta, GA * 
Austi n, TX 
Bak ersfi eld, CA 
Balti more, MD * 
Baton Rouge, LA 
Bi rmi ngh am, AL 
Boston, MA * 
Bri dgeport, CT 
Buffalo, NY * 
Ch arleston, SC 
Ch arlotte, NC 
Ch i cago, IL * 
Ci nci nnati , OH * 
Cleveland, OH * 
Columbi a, SC 
Columbus, OH 
Dallas, TX * 
Dayton, OH 
Denver, CO * 
Detroi t, MI * 
El Paso, TX 
Fli nt, MI
Fort Lauderdale, FL 
Fresno, CA 
Gary, IN
Grand Rapi ds, MI 
Greensboro, NC 
Greenvi lle-Spartanburg, SC 
Harri sburg, PA 
Hartford, CT 
Honolulu, HI 
Houston, TX * 
Indi anapoli s, IN 
Jack sonvi lle, FL 
Jersey Ci ty, NJ 
Kansas Ci ty, MO * 
Knoxvi lle, TN 
Las Vegas, NV 
Li ttle Rock , AR 
Loui svi lle, KY

Los Angeles, CA * 
Memph i s, TN 
Mi ami , FL * 
Mi lwauk ee, WI * 
Mi nneapoli s-St. Paul, MN * 
Mobi le, AL 
Nash vi lle, TN 
Nassau-Suffolk , NY 
New Haven, CT 
New Orleans, LA 
New York , NY * 
Newark , NJ 
Norfolk , VA 
Ok lah oma Ci ty, OK 
Omah a, NE 
Orlando, FL 
Oxnard-Ventura, CA 
Ph i ladelph i a, PA * 
Ph oeni x, AZ 
Pi ttsburgh , PA * 
Portland, OR * 
Provi dence, RI 
Ralei gh -Durh am, NC 
Ri ch mond, VA 
Ri versi de, CA 
Roch ester, NY 
Sacramento, CA 
St. Loui s, MO * 
Salt Lak e Ci ty, UT 
San Antoni o, TX 
San Di ego, CA * 
San Franci sco-Oak land, CA* 
San Jose, CA 
Seattle, WA * 
Spri ngfi eld, MA 
Syracuse, NY 
Tampa, FL 
Toledo, OH 
Tucson, AZ 
Tulsa, OK 
Wash i ngton, DC * 
West Palm Beach , FL 
Wi lmi ngton, DE 
Youngstown, OH

* Included i n 25-MSA Sample, used i n analyses i nvolvi ng local pri ces, and aggregate unemploy 
ment rate study.
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Table 4A3.2 
Descriptive Statistics for Main Variables in Micro Data

Vari able

Educati on

Experi ence

Black

Spouse Present

Veteran

Fami ly Si ze

No. of Ch i ldren < 6

Current Employment 
Growth

Employment Probabi li ty 
(No. week s employed 
-5- week s i n labor force)

LFP Probabi li ty 
(No. week s i n labor force
+ 52)

Usual Hours (duri ng week s 
employed i n previ ous 
year)

Real Wages (= Real 
Earni ngs -r product of 
week s work ed and usual 
h ours)

Real Earni ngs (duri ng 
previ ous year)

Mean

13.0

22.3

.097

.72

.41

3.04

.27

.0228

.946

.875

42.67

13.50

24,880

Standard 
Devi ati on

3.2

12.4

.297

.45

.49

1.56

.60

.0300

.177

.309

8.94

8.32

18,334

Sample Si ze

44,015

44,015

44,015

44,015

44,015

44,015

44,015

44,015

36,962

32,558

29,019

13,299

14,918
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Table 4A3.3 
Guide to Computer Acronyms Used in Chapter Appendices

Acronym Descriptive Name
Brief Additional 

Definition If Needed

Demographic Controls Included in All Micro Equations
EDUC

EXPER
EDUC2
EXPER2
EDEX
SPOPRE

FPERS
FREC14
VETSTA
BLACK
BEDUC
BEXPER
BEDUC2
BEXPER2
BEDEX

BSPOPRE
BFSIZ
BCHL6

BVETSTA 

Other Variables
T74 to T86

EMO-EM8

GRO-GR8 
ACCO-ACC7

Educati on

Experi ence 
(Educati on)2 
(Experi ence)2 
Educati on * Experi ence 
Spouse Present

Fami ly Si ze
No. of ch i ldren < 6 years old
Veteran Status
Black
Black  * Educati on
Black  * Experi ence
Black  * (Educati on)2
Black  * (Experi ence)2
Black  * Educati on *
Experi ence
Black  * (Spouse Present)
Black  * (Fami ly Si ze)
Black  * (No. of ch i ldren < 6
years old) 

Black  * (Veteran Status)

Dummy Vari ables for ti me 
peri ods; = 1 i f ti me i s 1974, 0 
oth erwi se, etc. 
Employment

Employment Growth  
Accelerati on of Growth

No. of years of educati on
completed
= Age - Educati on - 6

= 1 i f Spouse i s Present, 0
oth erwi se
No. of i ndi vi duals i n fami ly

= 1 i f veteran, 0 oth erwi se 
= 1 i f black , 0 oth erwi se

EMk  = ln(MSA employment, 
year t-k )
= k th  lag of log employment 
GRk  = EM,k  - EM,k +l 
ACCk  = GR,k -GR,k +l

NOTES: In mi cro data porti on of study, all vari ables are fi rst-di fferenced from MSA means. 
Th i s gi ves results equi valent to i ncludi ng a full set of MSA means. All mi cro equati ons i nclude 
a full set of demograph i c controls and ti me dummi es. All aggregate equati ons i nclude a full set 
of ti me dummi es.
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Appendix 4.4 
Background Information on Empirical Results Used in Chapter 4

Table 4A4.1 presents th e least squares esti mates from wh i ch  fi gures 4.1 
th rough  4.4 i n ch apter 4 are deri ved. Th ese esti mates are presented to ensure 
readers k now th e exact speci fi cati on of th e esti mati ng equati ons and to i nform 
readers i nterested i n th e coeffi ci ents on th e control vari ables.
Th e results reported i n fi gures 4.2 and 4.3 come di rectly from th e employ 

ment vari able coeffi ci ents i n th e mi cro employment and labor force parti ci pa 
ti on rate regressi ons reported i n table 4A4.1. Th e results i n fi gure 4.1 come 
from summi ng up th e employment vari able coeffi ci ents i n th e unemployment 
rate regressi on i n table 4A4.1 to get cumulati ve effects. Th e results i n fi gure 
4.4 come from di vi di ng week ly h our coeffi ci ents and standard errors i n table 
4A4.1 by 42.67, th e mean value of week ly h ours, to get results expressed i n 
percentage terms.
Th i s appendi x does not present detai led results for th e "growth  squared" 

speci fi cati ons summari zed i n table 4.3, or th e speci fi cati ons summari zed i n 
table 4.4 th at allow growth 's effects to vary across di fferent types of i ndi vi duals. 
Full sets of th ese results are avai lable upon request to i nterested readers. Th e 
"growth  squared" results add a squared growth  term for each  growth  term 
i ncluded i n th e regressi on. Th e "i nteracti on" results i nteract th e educati on, 
experi ence, and black  vari ables wi th  all employment vari ables i ncluded i n th e 
regressi on.
Usi ng th i s i nteracti on speci fi cati on, th e results reported i n table 4.4 are based 
on th e deri vati ve wi th  respect to a demograph i c ch aracteri sti c of th e long- 
run deri vati ve wi th  respect to employment of th e dependent vari able, and are 
th en multi pli ed by a "standardi zed ch ange," as descri bed i n th e notes to table 
4.4. Th e week ly h ours results are adj usted to get th e effect of a ch ange i n 
th e demograph i c vari able on th e percentage effect of an employment sh ock  
on week ly h ours. Th e expected percentage effect of an employment sh ock  on 
week ly h ours, for i ndi vi duals wi th  some parti cular set of demograph i c 
ch aracteri sti cs, i s th e absolute effect (call i t A) of th e employment sh ock  on 
week ly h ours for th at group, wh i ch  i s calculated di rectly from th e regressi on 
coeffi ci ents, di vi ded by th e expected week ly h ours (H) for th at demograph i c 
group, or A/H. Th e deri vati ve of th i s percentage effect wi th  respect to 
demograph i c ch aracteri sti c z i s gi ven by th e followi ng formula:

(27) d (A/H)/dz = (1/fl2) [H(dA/dz) - A(dH/dz)] 
= (dA/dz)/H - (A/H) (dH/dz) + H.

In mak i ng th i s calculati on, all deri vati ves are calculated from th e esti mated 
"i nteracti on" speci fi cati on at th e means of all vari ables, and th e mean value
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of th e h ours vari able i s used. Th e vari ance of th i s percentage effect of z i s 
calculated condi ti onal on th e sample mean values of all vari ables and all 
deri vati ves, as

(I///2) • [Vari ance of (dA/dz)].

Table 4A4.2 presents th e two-stage least squares (2SLS) results for th e ef 
fects of demand sh ock s to MS A employment growth  on th e labor mark et ac 
ti vi ty vari ables of ch apter 4, usi ng sh are-effect deri ved i nstrumental vari ables. 
All th ese 2SLS esti mates are for th e opti mal lag-length , as ch osen by th e 
modi fi ed AIC procedure (see appendi x 4.2). Th ese tables also present Hausman 
tests exami ni ng th e stati sti cal si gni fi cance of th e overall di fferences between 
th e 2SLS and OLS speci fi cati ons, and Hausman tests of th e stati sti cal 
si gni fi cance of di fferences i n th e long-run effects of employment growth  be 
tween th e two speci fi cati ons. Hausman tests are reported for both  th e lag-length  
ch osen as opti mal i n th e OLS speci fi cati on, and th e lag-length  ch osen as op 
ti mal i n th e 2SLS speci fi cati on. Th ese tests all sh ow th at 2SLS esti mates are 
not si gni fi cantly di fferent from OLS esti mates.
Table 4A4.3 summari zes th e results of mi cro data speci fi cati ons th at i nclude 

i nteracti on terms between th e years 1979 and 1984 and th e employment 
vari ables. Agai n, coeffi ci ent esti mates and standard errors are only reported 
for th e employment-related vari ables. Th i s i nteracti on speci fi cati on i s meant 
to test wh eth er th e effects of a growth  sh ock  di ffer for long-term resi dents 
versus more recent resi dents (see appendi x 4.2). Th e 1979 and 1984 samples 
only i nclude i ndi vi duals wh o h ave been i n th e MS A more th an fi ve years, wh i le 
th e oth er years i nclude all i ndi vi duals wh o h ave been i n th e MSA more th an 
one year. No stati sti cally or substanti vely si gni fi cant di fferences are found be 
tween growth  effects i n 1979 and 1984 and growth  effects i n oth er years.



Table 4A4.1 
Full Least Squares Estimates Underlying Figures 4.1 through 4.4

Independent 
Vari able

INTERCEPT

EDUC

EXPER

EDUC2

EXPER2

EDEX

SPOPRE

FPERS

FREC14

VETSTA

BLACK

Dependent

A i n MSA 
Average Employment 

Unemployment Rate, Mi cro 
Rate, M to t Data

-0.004
(0.003)

0.0208
(0.0024)
0.00550
(0.00077)
-0.000269
(0.000072)
-0.0000359
(0.0000088)
-.000235
(0.000034)
0.0360
(0.0027)
-0.00226
(0.00078)
0.0002
(0.0018)
0.0002
(0.0022)
-0.375
(0.082)

Vari able

Labor Force 
Parti ci pati on 
Rate, Mi cro 

Data

0.0334
(0.0040)
0.0286
(0.0013)
-0.00060
(0.00012)
-0.000565
(0.000015)
-0.000626
(0.000057)
0.1001
(0.0046)
-0.0069
(0.0014)
-0.0015
(0.0031)
-0.0009
(0.0038)
-0.75
(0.12)

Week ly 
Hours

0.25
(0.14)
0.461
(0.045)
0.0115
(0.0043)
-0.00726
(0.00051)
-0.0099
(0.0020)
1.80
(0.16)
-0.152
(0.046)
0.22
(0.10)
-0.44
(0.12)
5.0
(5.2)



BEDUC

BEXPER

BEDUC2

BEXPER2

BEDEX

BSPOPRE

BFSIZ

BCHL6

BVETSTA

T74

T75

T76

T77

T78

T79

0.007 
(0.004) 
0.022 
(0.004) 
0.003 
(0.004) 
0.003 
(0.003) 
0.001 
(0.003) 
0.006 
(0.004)

0.0164 
(0.0094)
0.0140 
(0.0027)
0.00007 
(0.00029)
-0.000123 
(0.000029)
-0.00050 
(0.00013) 
0.0644 
(0.0078)
-0.0077 
(0.0021)
-0.0012 
(0.0062)
-0.0046 
(0.0068)

0.086 
(0.013)
0.0077 
(0.0044)
-0.00233 
(0.00041) 
0.000075 
(0.000047)
-0.00093 
(0.00020) 
0.065 
(0.013)
-0.0098 
(0.0035) 
0.029 
(0.011) 
0.007 
(0.012)

-1.00 
(0.60)
-0.21 
(0.17)
0.034 
(0.018)
0.0025 
(0.0018)
0.0086 
(0.0082)
0.13 
(0.47)
0.16 
(0.13)
0.17 
(0.36)
1.07 
(0.40)



Table 4A4.1 (continued)
Dependent Vari able

Independent 
Vari able

T80

T81

T82

T83

T84

T85

T86

GRO

GR1

GR2

GR3

EMO

A i n MSA 
Average 

Unemployment 
Rate, t-\ to /

0.008
(0.004)
0.010
(0.004)
0.013
(0.003)
0.003
(0.003)
-0.007
(0.003)
-0.003
(0.003)
0.006
(0.004)

Employment 
Rate, Mi cro 

Data

-0.0084
(0.0047)
-0.0127
(0.0055)
-0.0245
(0.0059)
-0.0120
(0.0063)
-0.0146
(0.0068)
-0.0084
(0.0061)
-0.0094
(0.0056)
0.422
(0.066)
0.254
(0.071)
0.109
(0.068)
0.269
(0.061)

Labor Force 
Parti ci pati on 
Rate, Mi cro 

Data

-0.0032
(0.0074)
-0.0232
(0.0074)
-0.0215
(0.0074)
-0.0371
(0.0074)
-0.0444
(0.0079)
-0.0437
(0.0075)
-0.0505
(0.0080)

0.137

Week ly 
Hours

-0.39
(0.26)
-0.83
(0.30)
-0.79
(0.32)
-0.26
(0.36)
-0.19
(0.34)
-0.67
(0.26)
-0.40
(0.29)
4.1
(3.8)
10.6
(3.8)

K>
vO 
O\

(0.042)



EM2

EM4

GRO

GR1

GR2

GR3

GR4

GR5

GR6

R-Squared
No. of observati ons

0.066
(0.028)

-0.320
(0.033)
0.147
(0.043)
0.009
(0.044)
-0.021
(0.045)
0.107
(0.049)
-0.058
(0.047)
0.078
(0.034)
0.735 0.0565
350 36,962

2.8
(1.5)

0.1820 0.0374
32,558 29,019

NOTES: Standard errors are i n parenth eses. Blank  means th at vari able was not i ncluded i n th at parti cular equati on. Unemployment rate results were 
corrected for fi rst-order auto correlati on of ->189 (s.e. = .056). Auto correlati on correcti on mak es li ttle di fference to results. Oth er th ree equati ons 
were esti mated by OLS. AH mi cro vari ables were di fferenced from MSA means. Th i s eli mi nates th e i ntercept term i n th ese equati ons. Th e reported 
standard errors correct for th ese extra i mpli ci t i ndependent vari ables. However, th e reported standard errors do not correct for th e "Moulton effect." 
As di scussed i n appendi x 4.2, th i s correcti on would mak e li ttle di fference.

to
VO 
-J



Table 4A4.2 
2SLS Estimates of Employment Growth Effects on Labor Market Activity Variables

Variable

Cumulative Effect After: Long- 
Immediate 123456 Run 

Effect year years years years years years Effect

Hausman F-test of 
Overall Difference 

OLS lag- 2SLS lag- 
length length

Difference in 
Estimated Long-Run

Effect
OLS lag- 2SLS lag- 

length length

Aggregate
Unemployment
Rate

Mi cro
Employment
Rate

Labor Force
Parti ci pati on
Rate

Week ly
Hours

-.51
(.11)

.17
(.26)

.232
(.074)

-.01
(2.5)

-.13 -.08 -.19 -.05 -.20 -.08 -.08
(.11) (.10) (.10) (.12) (.10) (.06) (.06)

.58 .097 .097
(.26) (.049) (.049)

.232
(.074)

-.01
(2.5)

1.05
(Prob. = .396)

.28
(Prob. = .924)

2.39
(Prob. = .122)

.71
(Prob. = .546)

1.05
(Prob. = .396)

.61
(Prob. = .608)

2.39
(Prob. = .122)

3.35
(Prob. = .067)

-.02
(.06)

.001
(.060)

.094
(.061)

-.015
(.024)

-.02
(.06)

-.007
(.042)

.094
(.061)

-3.771
(2.058)

NOTES: All esti mated effects of sh ock s are for th e 2SLS opti mal lag-length  for each  vari able, unless oth erwi se i ndi cated. Standard errors of esti mated 
effects are i n parenth eses below esti mates. Th e Hausman F-tests sh ow wh eth er th e enti re set of esti mates resulti ng from 2SLS di ffers si gni fi cantly from 
th e enti re set of OLS esti mates. F-test stati sti cs are calculated both  for th e OLS opti mal lag-length , and 2SLS opti mal lag-length , wh i ch  often di ffer. 
Th e probabi li ti es i n parenth eses below th e F-test sh ow th e probabi li ty of an F-test stati sti c of th e si ze reported resulti ng from ch ance i f th e true value 
of th e coeffi ci ents i n th e 2SLS and OLS speci fi cati ons were actually th e same. Th e last two columns report th e di fference between th e 2SLS and OLS 
esti mated long-run effects of an employment sh ock  (i .e., 2SLS LR effect - OLS LR effect). Standard errors of th ese di fferences are i n parenth eses.



Table 4A4.3
OLS Estimates of Effects of MSA Employment Shocks on Labor Market Activity, 

with Inclusion of Interaction Term Between Employment Variables and 1979/1984 Dummy

Cumulati ve Effect of Employment Sh ock s Di fferenti al Employment Sh ock  Effect
(Except for 1979 and 1984)

Dependent
Vari able

Employment
Rate

Labor Force
Parti ci pati on
Rate

Week ly
Hours

Immedi ate
Effect

.445
(.069)

.138
(.042)

4.9
(4.0)

1
year

.226
(.082)

7.4
(4.4)

2 3
years years

.144 .278
(.072) (.066)

3.3
(1.5)

4 Long-Run
years Effect

.059 .059
(.028) (.028)

.138
(.042)

3.3
(1-5)

Immedi ate
Effect

-.24
(.20)

-.0107
(.0066)

-2.00
(11.00)

for
1

year

.27
(.19)

12.0
(9.2)

1979 and 1984
2

years

.43
(.24)

-.09
(.22)

3 4 Long-Run
years years Effect

.01 -.0038 -.0038
(.18) (.0037) (.0037)

-.0107
(.0066)

-.09
(.22)

F-Test on
Interacti on Terms

2.099
(df=5; 36837;
Prob. = .062)

2.647
(df=l; 32441;
Prob. = .104)

1.14
(df=3; 28898;
Prob. = .331)

NOTES: Fi rst set of columns sh ows coeffi ci ents on regular MSA employment vari ables, wh i le second set of columns sh ows coeffi ci ents on i nteracti on 
terms between MSA employment vari ables and dummy vari able th at i s one for 1979 and 1984, zero oth erwi se. Standard errors are i n parenth eses. 
Note th at F-test stati sti cs never sh ow si gni fi cance at th e conventi onal 5 percent level of si gni fi cance. Furth ermore, th e esti mated di fference i n th e long- 
run effect of growth , between th e 1979/1984 coh ort and oth er coh orts, i s always substanti vely small (compared to th e esti mated average si ze of th e 
long-run effect) and stati sti cally i nsi gni fi cant at th e 5 percent level.
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Appendix 5.1 
Background Information on Chapter 5 Results

Table 5 A 1.1 presents th e full OLS esti mates of th e effects of sh ock s to 
employment growth  on vari ous types of h ousi ng pri ces and overall pri ces. All 
results are only for th e lag-length  ch osen as opti mal for th at parti cular speci fi ca 
ti on, based on th e Ak ai k e Informati on Cri teri on (AIC).1
Th ese OLS results were summari zed i n fi gures 5.1 th rough  5.4 i n th e text 

of ch apter 5, along wi th  th e results for overall pri ces. Th e OLS results reported 
i n th i s appendi x also i nclude i nformati on on th e esti mated ti me peri od effect 
dummi es, th e number of observati ons i n each  regressi on, and th e proporti on 
of vari ance explai ned by th e regressi on. Th e reader wi ll note th at th e number 
of observati ons i s di fferent for vari ous dependent vari ables, because some pri ce 
i ndi ces h ave been radi cally ch anged over ti me and data on computer tape are 
only avai lable for more recent years.
Full OLS results are not reported for th e nonh ousi ng pri ce regressi ons, but 

are avai lable on request.2 Table 5A 1.2 reports 2SLS esti mates of th e effects 
of employment growth  on di fferent pri ce vari ables wi th  "sh are effect" 
predi cted growth  terms used as i nstrumental vari ables. (Appendi ces 4.2 and 
4.3 h ave more i nformati on on th e sh are effect i nstrument and i ts rati onale. 
Th e sh are i nstrument used h ere i s i denti cal to th at used i n 2SLS esti mates of 
th e effects of growth  on unemployment.) To save space, th e 2SLS table does 
not report esti mated coeffi ci ents and standard errors for th e ti me dummi es, 
alth ough  th ey are, of course, part of th e esti mati on.
Th e 2SLS tables also report Hausman tests th at compare th e 2SLS esti mates 

to OLS esti mates. Th e F-test exami nes wh eth er th e 2SLS and OLS esti mates 
overall are si gni fi cantly di fferent. In addi ti on, I report esti mates of di fferences 
i n th e esti mated long-run effect of growth  between th e 2SLS and OLS speci fi ca 
ti ons, as well as th e standard error of th i s esti mated di fference. Much  of th e 
di scussi on of th i s book  h as focused on esti mati ng th e long-run effects of growth ; 
h ence, di fferences between 2SLS and OLS i n th e long-run effects of growth  
are vi ewed h ere as of greater i mportance th an di fferences i n esti mated sh ort- 
run effects or esti mated ti me peri od effects. Hausman test compari sons of 2SLS 
and OLS esti mates are performed both  for th e lag-length  ch osen (usi ng th e 
AIC) as opti mal for OLS, and th e lag-length  ch osen as opti mal for 2SLS.
Of th ese 13 di fferent i nflati on i ndi ces, Hausman F-tests i ndi cate a di fference 

between 2SLS and OLS, usi ng both  possi ble lag-length s, for only four of th e 
vari ables: sh elter i nflati on, h omeownersh i p i nflati on (th e old i ndex), transpor 
tati on i nflati on, and medi cal care i nflati on. In addi ti on, F-test stati sti cs i ndi cate 
a si gni fi cant di fference between 2SLS and OLS esti mates, for th e 2SLS
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opti mal lag-length  but not th e OLS opti mal lag-length , for th e new h omeowner- 
sh i p cost i nflati on vari able and th e oth er goods and servi ces i nflati on vari able. 
However, th e esti mated di fference between 2SLS and OLS esti mates of th e 
long-run effect of growth  i s only stati sti cally si gni fi cant for th e transportati on 
i nflati on and new h omeownersh i p cost i nflati on vari ables. In both  cases, 2SLS 
esti mates i ndi cate somewh at greater long-run effects of a one-ti me growth  sh ock  
on th e pri ce level. On th e wh ole, h owever, th e 2SLS esti mates do not appear 
to requi re any si gni fi cant ch ange i n th e conclusi ons reach ed on th e basi s of 
th e OLS esti mates.

NOTES

1. Th e ch osen lag-length  for 2SLS i s based on a sli gh t modi fi cati on to th e AIC. See appendi x 
4.2 for detai ls.
2. Th e number of observati ons for th e oth er OLS regressi ons i s as follows: food and beverages, 
h ouseh old furni sh i ngs, entertai nment, and oth er goods pri ces h ave 247 observati ons; transporta 
ti on, apparel, and medi cal care pri ces h ave 343 observati ons; and h ouseh old fuel and uti li ty pri ces 
h ave 339 observati ons.



Table 5A1.1 
Full OLS Estimates of Effects of Employment Growth on Housing Prices and Overall Prices

Independent 
Vari able

INTERCEP

ACCO

ACC1

ACC2

ACC3

ACC4

ACC5

ACC6

GR1

GR2

Sh elter 
Pri ces

0.038
(0.008)
0.054
(0.112)
0.361
(0.116)
0.528
(0.123)
0.554
(0.119)
0.562
(0.130)

Dwelli ng 
Rent 
Pri ce 
Index

0.035
(0.005)
0.181
(0.063)
0.494
(0.066)
0.738
(0.070)
0.727
(0.068)
0.577
(0.074)
0.430
(0.075)

Dependent Vari able

Old 
Homeownersh i p 
Pri ce Index

0.030
(0.009)
-0.095
(0.181)

0.451
(0.116)

Owners' 

Equi valent 
Rental 

Pri ce Index

0.043
(0.011)
0.205
(0.176)
0.632
(0.159)
0.684
(0.154)
0.757
(0.156)
0.551
(0.178)
0.503
(0.209)
0.822
(0.227)

Overall 
CPI

0.056
(0.003)
0.022
(0.041)
0.118
(0.042)

0.200
(0.031)



GR5 

GR6 

GR7

T74 

T75 

T76 

T77 

T78 

T79 

T80 

T81 

T82 

T83 

T84

0.340 
(0.092)

0.252 
(0.053)

0.043
(0.011)
0.046
(0.013)
0.016
(0.012)
0.033
(0.009)
0.056
(0.011)
0.079
(0.012)
0.106
(0.013)
0.068
(0.012)
0.029
(0.011)
0.022
(0.011)
0.016
(0.010)

-0.003
(0.006)
0.009
(0.008)
0.020
(0.007)
0.029
(0.006)
0.018
(0.006)
0.014
(0.007)
0.029
(0.007)
0.041
(0.007)
0.055
(0.006)
0.046
(0.006)
0.024
(0.006)

0.250 
(0.146)

0.048 
(0.014) 
0.065 
(0.015) 
0.037 
(0.013) 
0.031 
(0.011) 
0.065 
(0.011) 
0.099 
(0.012) 
0.139 
(0.014) 
0.084 
(0.012) 
0.023 
(0.014)

0.040 
(0.004) 
0.026 
(0.004)
-0.000 
(0.004) 
0.008 
(0.003) 
0.014 
(0.003) 
0.046 
(0.004) 
0.065 
(0.004) 
0.038 
(0.004) 
0.002 
(0.004)
-0.016 
(0.004)
-0.016 
(0.003)



Table 5A1.1 (continued) o

Independent
Variable

T85

T86

No. of observations

R-Squared

Shelter
Prices

0.003
(0.010)
-0.007
(0.012)

339

.6521

Dwelling
Rent
Price
Index

0.009
(0.006)
-0.010
(0.007)

343

.5758

Dependent Variable

Old
Homeownership

Price Index

229

.6187

Owners'
Equivalent

Rental
Price Index

0.008
(0.014)
0.002

(0.016)
74

.4062

Overall
CPI

-0.026
(0.003)
-0.046
(0.004)

343

.8978

NOTES: Standard errors are i n parenth eses. Blank  means vari able i s not i ncluded i n th at parti cular regressi on. As explai ned i n appendi x 4.2, coeffi ci ents 
on ACCA: vari able i s cumulati ve effect after k  lags; coeffi ci ent on th e one i ncluded GR/ vari able i s th e long-run effect. Reported esti mates for each  
dependent vari able are for lag-length  th at mi ni mi zed th e Ak ai k e Informati on Cri teri on (AIC).



Table 5A1.2 
2SLS Estimates of Effects of Employment Growth on Various Categories of Prices

Vari able

Sh elter

Dwelli ng
Rent

Old
Homeownersh i p

Owner's
Equi valent
Rent

Overall
Pri ce
Index

Food and
Beverage

Transportati on

Cumulati ve Effect After: 
Immedi ate 1 2 3 456 Long-Run 
Effect year years years years years years Effect

-0.719
(0.344)

0.237
(0.195)

-1.365
(0.531)

0.700
(0.191)

-0.111
(0.120)

0.113
(0.112)

0.249
(0.077)

-0.298 0.235
(0.343) (0.161)

0.564
(0.092)

-0.380 0.441
(0.529) (0.249)

-0.065 0.150
(0.120) (0.056)

-0.055 0.158
(0.107) (0.053)

0.235
(0.161)

0.564
(0.092)

0.441
(0.249)

0.700
(0.191)

0.150
(0.056)

0.158
(0.053)

0.249
(0.077)

Hausman F-test of 
Overall Di fference 
OLS lag- 2SLS lag- 
length  length

2.792
(Prob. =
.012)

1.477
(Prob. =
.175)

7.249
(Prob. =
.001)

.516
(Prob. =
.839)

1.254
(Prob. =
.290)

.564
(Prob. =
.639)

7.718
(Prob. =
.006)

3.359
(Prob. =
.010)

1.630
(Prob. =
.197)

4.649
(Prob. =
.004)

3.981
(Prob.=
.050)

1.254
(Prob. =
.290)

.564
(Prob. =
.639)

7.718
(Prob.=
.006)

Di fference i n 
Esti mated LR Effect 
OLS lag- 2SAS lag- 
length  length

-0.242
(0.172)

.125
(.094)

-.113
(-196)

.178
(.336)

-.050
(.047)

.011
(.042)

.177
(.066)

-0.189
(0.137)

.134
(.077)

-.067
(.216)

.268
(.145)

-.050
(.047)

.011
(.042)

All
(.066)



Table 5A1.2 (continued)

Vari able

Househ old Fuel
and Uti li ti es

Househ old
Furni sh i ngs and
Operati ons

Apparel

Medi cal
Care

Entertai nment

Oth er Goods
and Servi ces

Cumulati ve Effect After: 
Immedi ate 12345 
Effect year years years years years

-0.245
(0.188)

0.112
(0.063)

0.173
(0.087)

0.387 0.100
(0.175) (0.082)

0.053
(0.109)

-0.071 -0.069 -0.132 -0.143 0.268
(0.165) (0.158) (0.163) 0.174) (0.083)

6 Long-Run 
years Effect

-0.245
(0.188)

0.112
(0.063)

0.173
(0.087)

0.100
(0.082)

0.053
(0.109)

0.268
(0.083)

Hausman F-test of Di fference i n 
Overall Di fference Esti mated LR Effect 
OLS lag- 2SLS lag- OLS lag- 2SLS lag- 
length  length  length  length

2.920
(Prob. =
.088)

.380
(Prob. =
.538)

.253
(Prob. =
.615)

3.170
(Prob. =
.014)

.263
(Prob. =
.953)

1.522
(Prob. =
.210)

2.920
(Prob.=
.088)

.380
(Prob. =
.538)

.253
(Prob. =
.615)

5.411
(Prob. =
.005)

.090
(Prob.=
.765)

3.337
(Prob.=
.006)

-.270
(.160)

.032
(.052)

.037
(.074)

-.015
(.072)

.073
(.069)

.040
(.055)

-.270
(.160)

.032
(.052)

.037
(.074)

.014
(.073)

.027
(.090)

.121
(.070)

NOTES: All esti mates, unless oth erwi se i ndi cated, are for 2SLS opti mal lag-length . Hausman F-test provi des test of overall di fferences between th e 
OLS and 2SLS sets of esti mates, both  for th e lag-length  j udged opti mal by OLS, and th e lag-length  j udged opti mal by 2SLS. Th e probabi li ty below 
th ese F-test stati sti cs i s th e probabi li ty of an F-test stati sti c of th i s si ze i f th ere were no si gni fi cant di fferences between th e true OLS and 2SLS parameters. 
Th e last two columns report th e di fference between th e long-run 2SLS effect and th e long-run OLS effect (i .e., LR 2SLS - LR OLS). Th e standard 
error of th ese di fferences are reported i n parenth eses.
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Appendix 6.1 
Background Information on Chapter 6 Results

Th i s appendi x presents some of th e esti mates from ch apter 6 i n more detai l.
Th e full least squares results usi ng Area Wage Survey data on occupati onal 

real wages are presented i n table 6A 1.1. Th ese are th e same aggregate data 
results reported i n table 6.2 i n ch apter 6. Table 6A 1.1 sh ows results for th e 
opti mal AIC speci fi cati on for each  vari able. Th e esti mated equati ons are cor 
rected for fi rst-order autocorrelati on. Th e cumulati ve effect of a growth  sh ock  
after th ree years i n th e sk i lled work er real wage speci fi cati on i s th e sum of 
th e coeffi ci ents on all th e growth  vari ables. Th e standard errors reported i n 
th e text are calculated based on th e vari ance-covari ance matri x of all th e 
parameters, wh i ch  i s not reproduced h ere.
Each  of th e Area Wage Survey wage i nflati on i ndi ces are wei gh ted averages 

for speci fi c occupati ons. Each  occupati on's wage i nflati on from t-l to t i s 
calculated by a survey of average employers wh o were located i n th e MSA 
both  years.
Th ese aggregate equati ons were also esti mated usi ng sh are effect i nstruments 

for th e lag-length  ch osen as opti mal by OLS. (See ch apter 4, appendi ces 4.2 
and 4.3.) A Hausman test was run to compare th ese esti mates usi ng sh are ef 
fect i nstruments wi th  ordi nary least squares esti mates. Th e Hausman test 
stati sti cs are reported i n table 6A 1.2. As can be seen i n th e table, all of th ese 
test stati sti cs i ndi cate no si gni fi cant di fferences between th e OLS and sh are 
effect esti mates.
I also added employment growth  squared terms as explanatory vari ables i n 

th ese equati ons to see wh eth er a growth  sh ock 's effect on real wages vari ed 
wi th  th e i ni ti al level of growth . Th e Ak ai k e Informati on Cri teri on (AIC) sug 
gested th at addi ng terms i n growth  squared i mproved th e speci fi cati on for sk i lled 
real wages and offi ce and cleri cal work er real wages, but di d not i mprove 
th e speci fi cati on for unsk i lled real wages. More conventi onal F-tests also sh ow 
ed th at th e growth  squared terms were collecti vely si gni fi cant at th e 5 percent 
level for th e sk i lled real wages equati on and th e offi ce and cleri cal real wages 
equati on, but were not si gni fi cant i n th e unsk i lled real wages equati on.
Based on th ese growth  squared regressi ons, table 6A1.3 sh ows, for sk i lled 

real wages and offi ce and cleri cal real wages, h ow th e effects of a 1 percent 
sh ock  to growth  vary at di fferent i ni ti al levels of growth  at di fferent ti mes 
after th e sh ock . Alth ough  th e growth  squared terms are collecti vely si gni fi  
cant i n both  th ese equati ons, th e only i ndi vi dually si gni fi cant growth  squared 
effect i s for th e long-run effect of growth  on sk i lled work er real wages. Th e 
results sh ow th at vari ati ons i n growth  h ave greater effects on sk i lled real wages 
at lower i ni ti al levels of growth .
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Th e full basi c ordi nary least squares results usi ng mi cro data from th e CPS 
on real wages are presented i n table 6A1.4. Th i s table only reports results 
for th e lag-length  ch osen as opti mal for each  dependent vari able regressi on 
by th e AIC. Th e dependent vari able i n th ese equati ons i s expressed as real 
dollars per h our, wi th  th e MSA's 1986 pri ce i ndex bei ng assumed to be 1.00 
i n all cases. All th ese equati ons i mpli ci tly assume a full set of dummy vari ables 
for each  MS A; th i s i s done by di fferenci ng all vari ables from th ei r MS A mean 
before esti mati on. In addi ti on to controlli ng for MS A fi xed effects, th ese MS A 
dummy vari ables control for any di fferences across MS As i n th e 1986 pri ce 
level. Also, th e i nclusi on of an MSA fi xed effect means th at wh at i s i mportant 
i s not th e absolute level of employment i n th e MSA, but i ts level of employ 
ment compared to some typi cal level for th e MSA; th at i s, wh at i s i mportant 
i s employment growth  si nce some base year.
Th e percentage effects reported i n th e ch apter 6 text and i n table 6.3 are 

deri ved by di vi di ng th e absolute dollar effects of employment sh ock s reported 
i n th ese appendi x tables by th e sample mean for real wages per h our, wh i ch  
i s $13.50. Th e standard errors of th e percentage effects i ncorporate th e 
stoch asti c nature of th e esti mated absolute dollar effects, but condi ti on on th e 
sample mean as a fi xed parameter. Th at i s, th e percentage effect = absolute 
dollar effect/sample mean. Th e calculated standard error to th i s percentage 
effect i s (standard error to absolute dollar effect)/(sample mean). Th us, th ese 
standard errors are best i nterpreted as th e uncertai nty i n th e percentage effect 
of employment sh ock s, calculated at th i s parti cular fi xed value of $13.50; th e 
standard errors do not tell us th e uncertai nty i n our percentage effects i f we 
i nterpret our calculati ons as gi vi ng consi stent esti mates of th e percentage ef 
fects of employment sh ock s calculated at th e populati on mean.
As was di scussed i n appendi x 4.1, th e usual esti mates of OLS standard er 

rors of coeffi ci ents on aggregate vari ables i n mi cro data equati ons may be bi ased 
i f th e di sturbance term h as a vari ance components structure. Table 4A2.2 sh ow 
ed th e true standard errors on th e employment terms sh ould be about 9.8 per 
cent h i gh er th an th e usual standard errors for th e real wage regressi on, 10.0 
percent h i gh er for th e occupati onal rank  regressi on, and 8.2 percent h i gh er 
for th e wage di fferenti al regressi ons. Th ese adj ustments were not made i n th e 
tables or fi gures for th i s ch apter, but mak i ng th i s adj ustment would h ave no 
effect on any i nferences.
Th e OLS real wage esti mates were also tested by i ncludi ng an i nteracti on 

term between th e employment vari ables and a dummy vari able for an obser 
vati on from 1979 or 1984. As di scussed i n th e ch apter 4 appendi ces, th e 1979 
and 1984 samples only i ncluded i ndi vi duals wh o h ad been i n th e MSA at least 
fi ve years, wh i le oth er years' samples i ncluded all i ndi vi duals wi th  at least one
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year of resi dence i n th e MSA. If th i s study's esti mated effects of growth  are 
bi ased by th e speci al ch aracteri sti cs of i n-mi grants, th en th i s i nteracti on term 
sh ould be stati sti cally si gni fi cant and large. But, as sh own i n table 6A 1.5, th e 
i nteracti on term h as only a small and stati sti cally i nsi gni fi cant effect on th e 
real wage.
Th ese mi cro real wage equati ons were also esti mated usi ng sh are effects, 

and all explanatory vari ables except for th e employment terms, as i nstrumen 
tal vari ables. (See appendi ces 4.2 and 4.3.) Hausman test stati sti cs were 
calculated to compare th ese i nstrumental vari able esti mates wi th  ordi nary least 
squares esti mates. Compari sons were performed both  for th e lag-length  ch osen 
as opti mal by OLS, and th e lag-length  ch osen as opti mal by th e 2SLS esti mates 
usi ng th e sh are effect i nstruments. Th ese Hausman test stati sti cs are reported 
i n table 6A1.6. As can be seen i n th e table, th e Hausman test stati sti cs clearly 
i ndi cate si gni fi cant di fferences between th e two sets of esti mates. As th e sh are 
effect i nstrument esti mates i n th eory are always consi stent, th e i nstrumental 
vari able esti mates become th e preferred esti mates, gi ven th at th ere are si gni fi  
cant di fferences.
I also compared th e 2SLS and OLS esti mates of i ndi vi dual coeffi ci ents on 

th e employment terms. Th i s compari son i s reported i n table 6A1.7. As can 
be seen i n th e table, th e only stati sti cally si gni fi cant di fferences i n esti mates 
of i ndi vi dual coeffi ci ents are th at employment sh ock s h ave si gni fi cantly greater 
sh ort-run effects on th e real wage and wage di fferenti al vari ables usi ng th e 
2SLS esti mates, and h ave si gni fi cantly greater sh ort-run and long-run effects 
on th e occupati onal rank  vari able usi ng th e 2SLS esti mates. Th e long-run ef 
fects of employment sh ock s on th e real wage or wage di fferenti al vari ables 
do not di ffer si gni fi cantly between th e 2SLS and OLS esti mates.
I do not report i n th i s appendi x th e 2SLS esti mates th at li e beh i nd table 6.4, 

wh i ch  sh ow th e effects of employment sh ock s on real wages wh en i nteracti on 
terms are i ncluded between th e employment terms and educati on, experi ence 
(age-educati on-6) and race. In addi ti on to usi ng sh are effect proj ected MSA 
employment as i nstruments, th ese 2SLS regressi ons used as i nstruments i n 
teracti on terms between th e sh are effect i nstruments and educati on, experi ence, 
and race. A full set of th ese results are avai lable to i nterested readers upon 
request.
To get th e ch ange i n th e percentage effects reported i n table 6.4 i n th e text, 

I calculated th e deri vati ve of th e percentage effect wi th  respect to th e i ndi vi dual 
ch aracteri sti c. Th e percentage effect i s A/W, wh ere A i s th e absolute dollar 
effect, and Wi s th e real wage. Th e deri vati ve of th i s wi th  respect to i ndi vi dual 
ch aracteri sti c X, wh ere X i s educati on, experi ence, or race, i s d(A/W)ldX = 
(\IWi )(W(dA/dX) - A(dW/dX)) = (dA/dX)IW - (A/W)(dW/dX)IW. Th i s
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deri vati ve was calculated at th e mean values of A, W, and all oth er i ndi vi dual 
ch aracteri sti cs, and th en multi pli ed by th e standardi zed ch ange i n X to get th e 
fi gures i n table 6.4. Th i s multi pli cati on wi ll only gi ve an approxi mati on to 
th e actual di screte ch ange, but some ch eck s on th i s calculati on i ndi cate th at 
i t i s a fai rly good approxi mati on. Th e standard errors i n table 6.3 were 
calculated as (standard error ofdA/dX) ti mes (\IW) ti mes standardi zed ch ange. 
In oth er words, th ese standard error calculati ons tak e i nto account th e stoch asti c 
nature of esti mates of dA/dX, but are condi ti onal on th e sample mean values 
ofA/W, dW/dX, and W. Th i s si mpli fi ed approach  was adopted because of th e 
complexi ty of tak i ng i nto account th e true vari ance and covari ance of all th ese 
esti mates.
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Table 6A1.1
Full Least Squares Estimate for Effects of Employment Growth 

on Various Real Wage Indices

Vari able

INTERCEPT

GRO

GR1

GR2

GR3

T74

T75

T76

T77

T78

T79

T80

T81

T82

T83

R-Squared

Sk i lled Work ers

.001
(.005)
-.127
(.071)
.159
(.090)
-.200
(-091)
.153
(.074)
-.019
(.006)
.014
(.008)
.026
(.007)
.012
(.005)
.012
(.006)
-.025
(.006)
-.028
(.007)
-.003
(.007)
.006
(.007)
.008
(.007)

.55

No. of observati ons 241

Real Wage

Unsk i lled Work ers

.008
(.004)
-.110
(.051)

-.022
(.005)
.006
(.006)
.021
(.005)
.013
(.005)
.004
(.005)
-.027
(.005)
-.035
(.005)
-.006
(.005)
.007
(.006)
.002
(.006)

.54

234

Offi ce & Cleri cal 
Work ers

-.006
(.004)
-.029
(.045)

-.025
(.005)
.006
(.005)
.024
(.005)
.010
(.005)
.005
(.005)
-.025
(.005)
-.033
(.005)
.004
(.005)
.026
(.005)
.028
(.005)

.65

253
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Table 6A1.2
Hausman Test Statistics for Endogeneity 

of Employment Growth Variables 
in Aggregate Real Wage Equations

Dependent Variable
Value of Hausman 

Test Statistic

2SLS Estimated 
Long-Run Effect 
-GLS Estimated 
Long-Run Effect

Real wage ch ange, 
sk i lled work ers

Real wage ch ange,

1.46 (df = 4,222) 
(Prob. = .215)

.12 
(.09)

offi ce and cleri cal
work ers

Real wage ch ange,
unsk i lled work ers

.53 (df = 1,241)
(Prob. = .467)

.15 (df = 1,221)
(Prob. = .699)

.09
(.07)

-.03
(.07)

NOTES: Hausman F-test stati sti c exami nes overall di fferences between 2SLS and GLS speci fi cati on. 
Probabi li ti es stated are probabi li ti es of F-test stati sti c of th i s si ze i f th ere were no true overall 
di fferences. Last column reports 2SLS esti mated long-run effect of a growth  sh ock  mi nus GLS 
esti mate of long-run effect. Standard error of th i s di fference i s i n parenth eses.
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Table 6A1.3
Estimated Elasticity of Aggregate Real Wages with Respect
to Employment Growth, Allowing for Differential Effects

at Different Initial Levels of Growth

____Real Wages, Skilled Workers____

Initial Annual
Employment Initial Long-Run Effect = 
Growth Rate Effect 1 Year

-.01 -.04(.08) .18(.09)

.025 -,04(.08) -.02(.06)
.06 -.04(.12) -.22(.10)

r-Test .01 2.58

Real Wages, Office/Clerical Workers

Initial Annual
Employment Initial Long-Run Effect = 
Growth Rate Effect 1 Year

-.01 -.00(.07) .01(.08)

.025 .09(.07) -.04(.05)
.06 .18(.ll) -.09(.09)

r-Test 1.47 .74

NOTES: Esti mates are based on GLS speci fi cati ons, allowi ng for seri al correlati on, th at i nclude 
squared terms i n all employment growth  vari ables. Average annual employment growth  rate for 
th i s sample of MSAs from 1972 to 1986 i s .025; .031 i s standard devi ate of MSA employment 
growth  rates i n th i s sample, so -.01 and .06 are sli gh tly more th an one standard devi ati on away 
from th e mean. Mest row reports r-stati sti c on growth  squared term for th at parti cular lagged 
effect of growth .
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Table 6A1.4
Full OLS Estimate of the Effects of Employment Growth 
on Various Measures of Real Wages, Using Micro Data

Vari able

EDUC

EXPER

EDUC2

EXPER2

EDEX

SPOPRE

FPERS

FREC14

VETSTA

BLACK

BEDUC

BEXPER

BEDUC2

BEXPER2

BEDEX

BSPOPRE

BFSIZ

Real 
Wage

0.264
(0.175)
0.520
(0.057)
0.029
(0.005)
-0.008
(0.001)
-0.001
(0.002)
2.457
(0.198)
-0.026
(0.058)
-0.111
(0.129)
0.189
(0.161)
4.518
(6.161)
-0.707
(0.712)
-0.093
(0.200)
0.026
(0.022)
0.002
(0.002)
-0.003
(0.010)
-1.070
(0.569)
0.042
(0.161)

Occupati onal 
Rank

-0.079
(0.062)
0.090
(0.020)
0.027
(0.002)
-0.00089
(0.00023)
-0.002
(0.001)
0.739
(0.071)
-0.042
(0.021)
-0.016
(0.046)
0.004
(0.057)
2.135
(2.198)
-0.492
(0.254)
-0.020
(0.072)
0.019
(0.008)
0.000047
(0.00077)
0.002
(0.003)
-0.528
(0.203)
0.049
(0.057)

Wage 
Di fferenti al

0.343
(0.170)
0.430
(0.056)
0.002
(0.005)
-0.007
(0.001)
0.001
(0.002)
1.718
(0.193)
0.016
(0.057)
-0.095
(0.126)
0.184
(0.157)
2.382
(6.017)
-0.215
(0.695)
-0.073
(0.196)
0.007
(0.022)
0.002
(0.002)
-0.005
(0.009)
-0.541
(0.556)
-0.007
(0.157)
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Table 6A1.4 (continued)

Vari able

BCHL6

BVETSTA

T80

T81

T82

T83

T84

T85

T86

EMO

R-Squared

No. of
observati ons

Real 
Wage

-0.030
(0.465)
0.082
(0.487)
-0.767
(0.263)
-0.931
(0.265)
-1.130
(0.264)
-1.041
(0.268)
-1.362
(0.293)
-1.544
(0.285)
-1.257
(0.300)
3.515
(1.575)

0.1699

13,299

Occupati onal 
Rank

0.006
(0. 166)
-0.050
(0.173)
-0.012
(0.094)
-0.167
(0.095)
-0.522
(0.094)
-0.574
(0.095)
-0.567
(0.101)
-0.693
(0.101)
-0.665
(0.106)
1.372
(0.562)

0.2946

13,299

Wage 
Di fferenti al

-0.036
(0.454)
0.133
(0.476)
-0.755
(0.257)
-0.764
(0.259)
-0.608
(0.258)
-0.467
(0.261)
-0.795
(0.276)
-0.852
(0.279)
-0.592
(0.292)
2.143
(1.538)

0.0739

13,299

NOTES: Standard errors are i n parenth eses. Full set of MSA dummi es i s i mpli ci tly i ncluded by 
fi rst-di fferi ng all vari ables from MSA means.
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Table 6A1.5
Selected Results for Real Wages When Interaction Term is Included 

Between Employment Variable and 1979/1984 Dummy

Variable Parameter Estimate Standard Error

EMO 3.516 1.572 

SEMO -.169 .279

NOTES: Regressi on also i ncludes a full set of demograph i c vari ables and ti me dummi es. SEMO 
i s i nteracti on term between EMO and dummy vari able equal to one for 1979 and 1987.

Table 6A1.6 
Hausman Test Statistics for Overall Differences

Between Effects of Demand-Induced Growth 
and Overall Growth, Micro Real Wage Variables

Variable Hausman Test Statistic

Real Wages F-test (1,13182) = 6.86; Prob. = .009 (OLS opti mal 
lag-length )
F-test (4,13176) = 4.99; Prob. = .001 (2SLS opti mal 
lag-length )

Occupati on Rank  F-test (1,13182) = 5.52; Prob. = .019

Wage Di fferenti al
from Occupati on F-test (1,13182) = 3.31; Prob. = .069 (OLS opti mal
Mean lag-length ,

F-test (4,13176) = 3.24; Prob. = .011 (2SLS opti mal
lag-length )



317

Table 6A1.7
Comparison of 2SLS and OLS Estimates of Individual Coefficients 

on Employment Terms, Micro Real Wage Variables

Cumulati ve Effect After: 
0 years 1 year 2 years 3 years

Real
Wages

2SLS

OLS

Di fference

-.2360
(.1676)

.0377 
(.0444)

-.2737
(.1616)

Long-run 2SLS effect i s 
8-lag speci fi cati on effect

Occupati on 
Rank

2SLS

OLS

.0321
(.0096)

.0137 
(.0056)

.0367
(.2364)

.0481 
(.0497)

-.0114
(.2311)

si gni fi cant 
i s -.0242

.5963
(.2060)

.0423 
(.0427)

.5540
(.2015)

up to 2-lag 
(.0800)

-.0047
(.0423)

.0305 
(.0175)

-.0352
(.0385)

speci fi cati on;

Di fference .0184 
(.0078)

Long-run 2SLS effect i s si gni fi cant up to 2-lag speci fi cati on; 
8-lag speci fi cati on LR effect i s .0450 (.0283)

Wage
Di fferenti al 
from 
Occupati on

2SLS

OLS

Di fference

-.1651 
(.1633)

.0392 
(.0433)

-.2043 
(.1575)

.0296 
(.2302)

.0226 
(.0486)

.0070 
(.2250)

.4793 
(.2006)

.0324 
(.0417)

.4469 
(.0384)

-.0149 
(.0412)

.0166 
(.0171)

-.0017 
(.0375)

Long-run 2SLS effect i s si gni fi cant up to 1-lag speci fi cati on; 
________8-lag speci fi cati on LR effect i s -.0692 (.0781)_______

NOTES: OLS and 2SLS dynami cs are compared for lag-length  ch osen by 2SLS esti mati on tech  
ni que. Standard errors are i n parenth eses. Standard error of di fference i s calculated as V(di ff) 
= V(2SLS) - V(OLS) (Hausman 1978).
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Appendix 7.1 
Detailed Results for Real Earnings Regressions

Th e data and meth odology used are generally si mi lar to th ose used to esti mate 
th e effects of growth  on i ndi vi dual labor mark et acti vi ty and real wage vari ables. 
Th e data are pooled CPS data on adult males, ages 25-64, for th e years 1979 
th rough  1986. Th e reader i s referred to th e appendi ces to ch apter 4 for more 
detai ls.
As i n th e real wage regressi ons for i ndi vi duals, th e sample was restri cted 

to th e 25 MS As for wh i ch  we h ave consi stent CPI data. As wi th  th e real wage 
regressi ons, th e 1986 pri ce i ndex was arbi trari ly set to 1.0 for all MS As. Any 
cross-MSA di fferences i n pri ce as of 1986 wi ll be absorbed by th e MS A fi xed 
effect i ncluded i n th e regressi on. (As i n previ ous ch apters, th e MS A effect 
i s i mpli ci tly i ncluded by fi rst-di fferenci ng all vari ables from MS A means. Th i s 
fi rst-di fferenci ng also eli mi nates th e i ntercept.)
Th e mai n effects of all growth  and demand-i nduced growth  on real earn 

i ngs h ave already been presented i n fi gures 7.1 and 7.2. Th e actual regressi on 
i ncludes an extensi ve li st of demograph i c vari ables and ti me dummi es. Table 
7A 1.1 sh ows th e ori gi nal OLS regressi on.
Th e ori gi nal OLS and 2SLS regressi ons use th e actual value of real earn 

i ngs as a dependent vari able, not th e log of real earni ngs, as real earni ngs 
can tak e on nonposi ti ve values. Th e percentage effects on real earni ngs reported 
i n th e fi gures are calculated by di vi di ng th e ori gi nally esti mated dollar effects 
on real earni ngs by th e mean value of real earni ngs, $24,880. Th e standard 
errors i n th e fi gures are also calculated by di vi di ng th e ori gi nally esti mated 
standard errors by $24,880. Th i s approach  yi elds standard errors i n percent 
age effects at mean real earni ngs th at are condi ti onal on th e sample mean value 
of real earni ngs. In oth er words, th e sample mean i s treated as a datum rath er 
th an as a stoch asti c vari able. Th e uncondi ti onal standard error i n esti mates 
of th e percentage effect at th e populati on mean would be qui te di ffi cult to 
calculate.
As i n previ ous mi cro data results, I also re-esti mated th e OLS regressi on 

wi th  a dummy vari able for th e year 1984 or 1979 i nteracted wi th  th e employ 
ment vari able. All esti mates exclude i ndi vi duals wh o were not i n th e MS A 
as of "f" years ago. For most of th e sample, t i s one year, but i t i s fi ve years 
ago for 1979 and 1984. Hence, th i s i nteracti on of th e "8479" dummy wi th  
th e employment vari ables enables us to see wh eth er employment growth  h as 
any less—or greater—effect on th e real earni ngs of long-term resi dents com 
pared to sh ort-term resi dents. It th us addresses th e argument th at th e growth  
effects measured h ere are due to growth  attracti ng new resi dents wi th  better 
economi c prospects.
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Table 7A 1.2 sh ows th e relevant results for th e equati on wi th  th ese i nterac 
ti on terms. Th e i nteracti on terms are i ndi vi dually stati sti cally i nsi gni fi cant, 
and an F-test on th ei r j oi nt si gni fi cant yi elds a value of .50 (df = 2, 14799; 
Prob. = .607), wh i ch  i s clearly i nsi gni fi cant. Furth ermore, th e poi nt esti mates 
clearly sh ow th at th e long-run effect of an employment sh ock  i s very li ttle 
di fferent for th e 1979 and 1984 sample compared to oth er years. Hence, th ere 
i s no evi dence th at growth  h as di fferent effects on sh ort-term resi dents com 
pared to long-term resi dents.
In addi ti on, as di scussed i n appendi x 4.2,1 exami ned wh eth er th e usual OLS 

standard errors or th ese aggregate employment vari ables were bi ased due to 
a vari ance components structure of th e data. As sh own i n table 4A2.2, th e 
true OLS standard errors are probably about 15.6 percent h i gh er th an th e usual 
OLS standard errors. Mak i ng th i s mi nor adj ustment would h ave no effect on 
any i nferences made i n th i s ch apter.
As was done i n previ ous ch apters, th e effects of growth  were re-esti mated 

wi th  th e employment terms treated as endogenous i n a 2SLS regressi on. Th e 
i nstrumental vari ables used i n esti mati on were all oth er i ncluded vari ables i n 
th e regressi on, plus th e current and ei gh t lagged values of sh are effect predi c 
ti ons of th e logari th m of employment. Appendi x 4.1 detai ls h ow th ese calcula 
ti ons were done.
Hausman tests were done compari ng OLS and 2SLS esti mates. Compari sons 

used both  th e OLS and 2SLS opti mal lag-length s. Th e F-test stati sti c for th e 
OLS opti mal lag-length  i s 5.34 (df = 2, 14797; Prob. = .0011). Th e F-test 
stati sti c for th e 2SLS opti mal lag-length  i s also 5.34 (df = 4, 14795; Prob. 
= .0003). Both  F-test stati sti cs are clearly stati sti cally si gni fi cant. However, 
a coeffi ci ent by coeffi ci ent compari son of th e 2SLS and OLS results, for th e 
2SLS opti mal lag-length , sh ows th at th e long-term effect of growth  i s not 
si gni fi cantly di fferent. Table 7A 1.3 presents th i s compari son, sh owi ng th e di f 
ferences between th e two sets of esti mates and th e standard errors.
Esti mates were also done wi th  terms i n growth  squared added to th e employ 

ment growth  terms. Table 7A 1.4 reports th e esti mated parameters for th e 
employment vari ables i n a growth  squared speci fi cati on wi th  two lags i n th e 
employment vari able, esti mated by 2SLS. Th i s two-lag speci fi cati on mi ni mi zed 
th e AIC. To do 2SLS, terms i n th e square of sh are effect predi cted growth  
were added as i nstruments. Th e F-test stati sti c for th i s speci fi cati on versus 
th e speci fi cati on wi th out terms i n growth  squared i s .44 (df = 2, 14862; Prob. 
= .644, wh i ch  i s clearly i nsi gni fi cant. Also, th e i ndi vi dual coeffi ci ents on 
growth  squared are both  i nsi gni fi cant and swi tch  si gns from th e i ni ti al effect 
at zero lags to th e effect at one lag. Hence, th ere i s no strong evi dence th at 
1 percent extra growth  h as di fferent effects at di fferent i ni ti al levels of growth .
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Fi nally, esti mates were also done allowi ng i nteracti ons between all employ 
ment terms and th e i ndi vi dual's educati on, experi ence (defi ned as age- 
educati on-6 years), and race. Table 7A 1.5 sh ows th e 2SLS versi on of th e i n 
teracti on speci fi cati on, among all lag-length s up to ei gh t, th at mi ni mi zes th e 
AIC. Addi ti onal i nstruments were created by i nteracti ng all th e ori gi nal sh are 
effect i nstruments wi th  educati on, experi ence, and race. Th e AIC for th i s i n 
teracti on speci fi cati on (1.2615) i s clearly lower th an th e AIC for th e no i n 
teracti on speci fi cati on (1.2638), and an F-test rej ects th e h ypoth esi s th at 
th e i nteracti on terms do not matter. (Test stati sti c i s 4.31; df = 15, 14847; 
Prob. = .8 ti mes 10'7).
Table 7A 1.5 sh ows h ow th e absolute real dollar effect of a growth  sh ock  

vari es wi th  certai n i ndi vi dual ch aracteri sti cs. To calculate h ow vari ati ons i n 
th ese ch aracteri sti cs alter th e percentage effect of growth  on real earni ngs, 
we must also calculate h ow expected real earni ngs vary wi th  th ose i ndi vi dual 
ch aracteri sti cs. As outli ned i n appendi x 6.1, th i s i s done by calculati ng th e 
deri vati ve of th e percentage effect wi th  respect to th e i ndi vi dual ch aracteri sti c 
at th e mean value of all vari ables. For th e present case, th e appropri ate calcula 
ti on i s

dP/dx = d(D/E)ldx
= (1/E2) [E(dD/dx) - D(dE/dx)] 
= (HE) (dD/dx) - P(dE/dx)/E

wh ere P i s th e percentage effect of employment growth  on real earni ngs, D 
i s th e dollar effect of employment growth  on real earni ngs, E i s expected real 
earni ngs for an i ndi vi dual wi th  a parti cular set of demograph i c ch aracteri sti cs, 
and x i s one of th ree demograph i c ch aracteri sti cs (educati on, experi ence, race). 
E, dD/dx, P, and dE/dx are all calculated at sample means.
Th i s deri vati ve i s th en multi pli ed by th e "standardi zed" ch ange (= 3.0 for 

educati on, 11.8 for experi ence, 1.0 for black ) to get th e percentage ch anges 
reported i n table 7.4. Because th i s calculati on i s a deri vati ve, th i s i s only an 
approxi mati on to th e actual alterati on i n th e percentage effect from a di screte 
ch ange i n an i ndi vi dual ch aracteri sti c. However, actual calculati ons sh ow th e 
approxi mati on i s qui te close i n th i s range. Th e reported standard error of th e 
percentage effect i n table 7.4 i s equal to th e standard error of (dD/dx) multi pli ed 
by th e standardi zed ch ange and di vi ded by mean earni ngs. In oth er words, 
th i s calculati on i s condi ti onal on th e sample value of mean earni ngs, th e mean 
effect of growth  on earni ngs, and th e mean effect of x on earni ngs. A stan 
dard error calculati on th at di d not condi ti on on th ese sample values would be 
extraordi nari ly complex to calculate.
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Table 7A1.1 
Basic OLS Results for Real Earnings

Dependent Vari able: REARN 
Analysi s of Vari ance

Source DF Sum of Squares
Model 28 1.38469 ti mes 1012
Error 14890 3.52766 ti mes 1012
U Total 14918 4.91236 ti mes 1012
R-Squared: 0.2819
Adj . R-Sq.: 0.2805

Parameter Estimates 
Variable Parameter Estimate Standard Error

EDUC
EXPER
EDUC2
EXPER2
EDEX
SOPRE
FPERS
FREC14
VETSTA
BLACK
BEDUC
BEXPER
BEDUC2
BEXPER2
BEDEX
BSPOPRE
BFSIZ
BCHL6
BVETSTA
T80
T81
T82
T83
T84
T85
T86
GRO
EM1

1303
2205
77
-33
-37
7336
-13
-93
564
4616
-721
-360
24
9

-10
-2098
-423
974
738

-2591
-3675
-4091
-4549
-4479
-4171
-4229
26802
10917

324
108
10
1
5

376
112
257
314

9,614
1,073
341
33
4
16

1,010
271
874
901
565
570
651
576
547
560
606

7,324
3,065

NOTE: Full set of MSA dummi es i s i mpli ci tly i ncluded by fi rst-di fferenci ng all vari ables from 
MSA means.
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Table 7A1.2
Partial Report of Results When Allowing Growth Effects

on Real Earnings to be Different for Years in Which Sample
Consists Solely of Long-Term Residents

Variable Parameter Estimate Standard Error

GRO
SGRO
SEMI
EM1

27222
-10354
-446
10588

7,518
15,314

540
3,114

NOTES: SGRO and SEMI are i nteracti on terms between a dummy vari able for th e 1979 or 1984 
year, and th e correspondi ng employment term. Only th e employment terms are reported i n th i s 
table. All th e demograph i c ch aracteri sti cs from th e previ ous table were also i ncluded.

Table 7A1.3 
Comparison of 2SLS and OLS Estimates of the Effects of Growth

Cumulative Effect After: 

0 years 1 year 2 years 3 years

2SLS

OLS

Di fference

-261
(320)

241
(86)

-502
(308)

635
(429)

116
(96)

519
(418)

832
(376)

167
(82)

665
(367)

95
(80)

95
(34)

0
(72)

NOTES: All esti mated effects sh ow dollar effect of 1 percent growth  sh ock . Standard error of 
di fference i s calculated, per Hausman, as square root of th e 2SLS vari ance mi nus th e OLS vari ance. 
Standard errors are i n parenth eses.

Table 7A1.4
Partial Results for 2SLS Estimates 

that Allow Growth Squared to Affect Real Earnings

Variable Parameter Estimate Standard Error

EM2 17245 5,914
GRSQO -331999 225,794
GRSQ1 161587 196,939
GRO -9658 27,178
GR1 99569 26,599

NOTES: Regressi on also i ncludes full set of demograph i c ch aracteri sti cs and ti me dummi es. GRSQO 
and GRSQ1 are th e squares of th e correspondi ng employment growth  vari ables.
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Table 7A1.5
Partial Results for 2SLS Specification that Allows

Demographic Characteristics to Alter Absolute Dollar Effects
of Growth on Real Earnings

Variable Parameter Estimate Standard Error

EM4
EDEM4
BLEM4
EXEM4
EDGRO
EDGR1
EDGR2
EDGR3
BLGRO
BLGR1
BLGR2
BLGR3
EXGRO
EXGR1
EXGR2
EXGR3
GRO
GR1
GR2
GR3

3437
404
-863
60

-2563
2078
-2494
-4954
11320
-6080
27150
-1027
-1101
1283
-900
1021
16503
16986
138482
28318

8,767
79
796
20

3,059
2,993
2,963
2,557
29,586
29,914
30,135
27,761

720
744
742
630

5,5965
62,239
65,287
53,907

NOTES: Regressi on also i ncludes full set of demograph i c ch aracteri sti cs and ti me dummi es. Th e 
vari ables wi th  an ED, BL, or EX prefi x, followed by th e acronym for an employment vari able, 
are i nteracti on terms equal to one of th ree demograph i c ch aracteri sti cs (EDUC, BLACK, or 
EXPER) ti mes th at employment or growth  vari ables.
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Appendix 7.2 
Estimates of "Permanent" Real Earnings

Th e esti mates of permanent real earni ngs used i n constructi ng table 7.5 are 
based on a somewh at unusual regressi on analysi s. Speci fi cally, real earni ngs 
for each  i ndi vi dual i n th e real earni ngs sample were regressed on th e i n 
di vi dual's educati on, experi ence (agai n defi ned as age-educati on-6), and race. 
Th e predi cted value of real earni ngs from th i s regressi on was used as an esti mate 
of permanent real earni ngs. Th i s esti mate i s somewh at unusual i n th at earn 
i ngs equati ons typi cally i nclude many determi nants i n addi ti on to th e th ree th at 
were i ncluded i n th i s case.
Th i s i nclusi on of j ust th ree determi nants was to mak e consi stent th e factors 

allowed to alter th e effects of growth  on real earni ngs and th e factors allowed 
to alter real earni ngs. Only educati on, experi ence, and race were allowed to 
alter growth 's effects on real earni ngs i n th e equati ons descri bed i n table 7.4 
and i n appendi x 7.1. Th ese esti mati ng equati ons descri be h ow th e real dollar 
effects of growth  ch ange wi th  th ese vari ables, but i mpli ci tly do not allow oth er 
vari ables to ch ange th e real dollar effects of growth . If oth er vari ables, ei th er 
observed or unobserved, play a role i n our esti mates of permanent real earn 
i ngs, th ere i s an i nevi table bi as toward fi ndi ng a progressi ve effect of growth . 
For th ose i ndi vi duals wh o are predi cted by vari ables oth er th an educati on, ex 
peri ence, and race to h ave low permanent earni ngs, th e predi cted percentage 
effect wi ll tend to be h i gh , as th ese oth er vari ables are not allowed to alter 
th e real dollar effects of growth .
Regressi on esti mates of h ow educati on, experi ence, and race affect real earn 

i ngs are reported i n table 7A2.1. Th e esti mates are all h i gh ly si gni fi cant, and 
h ave th e expected si gn and magni tudes.

Table 7A2.1
Regression Analysis of Effects of Education, Experience, 

and Race on Adult Male Earnings

Dependent Vari able: Real Earni ngs 
Mean of Dependent Vari able: 24,880

Model SSR: 4.092 ti mes 1012

Vari able
Intercept 
Educati on
Experi ence 
Black

Parameter
Esti mate
-9293 
2440
148 

-7178

Standard
Error
785 
47
12 

441

NOTES: Educati on and experi ence are measured i n years. Experi ence = Age-educati on-6. Black  
= 1 i f raci al status = black , = 0 oth erwi se.
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Appendix 8.1 
Illustrative Arguments

for Why State and Local Economic Development Policies 
May Provide National Employment Benefits

Th i s appendi x presents two di agrams th at strength en two arguments made 
i n ch apter 8: th e benefi ts of an extra j ob are h i gh er i n h i gh -unemployment 
areas th an i n low-unemployment areas; and nati onwi de wage subsi di es can 
i ncrease nati onal employment i n labor mark ets sufferi ng from i nvoluntary 
unemployment.
Fi gure 8A1.1 compares th e benefi ts of a j ob i n h i gh -unemployment and low- 

unemployment local labor mark ets. I assume th e areas h ave i denti cal labor 
supply curves. Each  poi nt on th e labor supply curve represents th e reserva 
ti on wage to some i ndi vi dual of supplyi ng an addi ti onal uni t of labor. Both  
th e areas h ave i denti cal effi ci ency wages of we. I assume th i s effi ci ency wage 
does not vary wi th  labor demand condi ti ons i n th e local labor mark et; th e i m 
pli cati ons of relaxi ng th i s assumpti on are di scussed below.
Area 1 di ffers from Area 2 i n h avi ng lower labor demand. As a result, th e 

equi li bri um employment i n Area 1 i s NI, and i n Area 2 i s N2. Involuntary 
unemployment i n Area 1 i s equal to li ne segmentyfr (= Lg- NJ, and i s h i gh er 
th an i nvoluntary unemployment i n Area 2, wh i ch  i s gi ven by li ne segment 
fe(=L*-NJ.
Anoth er assumpti on i s th at scarce j obs are rati oned among i ndi vi duals ac 

cordi ng to th ei r reservati on wages. Indi vi duals wi th  lower reservati on wages 
are assumed to out-compete i ndi vi duals wi th  h i gh er reservati on wages for th e 
scarce j obs, because th ei r j ob search  i ntensi ty i s h i gh er, and th ei r qui t rate 
lower. In Area 1, th e avai lable j obs go to i ndi vi duals wi th  reservati on wages 
less th an wlr. In Area 2, th e avai lable j obs go to i ndi vi duals wi th  reservati on 
wages less th an w*.
One more j ob i n a local labor mark et h as benefi ts to th e i ndi vi dual obtai n 

i ng th e j ob equal to th e wage pai d mi nus th at i ndi vi dual's reservati on wage. 
In Area 1, th i s benefi t i s equal to li ne segment ba, or we - wj .. In Area 2, 
th i s benefi t i s equal to li ne segment ec, or we - w2f.
A symmetri c argument can be made for th e cost of losi ng a j ob from a local 

labor mark et. Th e cost i s equal to th e wages lost mi nus th e i ndi vi dual's reser 
vati on wage. In Area 1, th e cost of losi ng one j ob i s li ne segment ba, wh i le 
i n Area 2 th e cost of losi ng one j ob i s li ne segment ec.
Hence, transferri ng a j ob from Area 2 to Area 1 could h ave net effi ci ency 

benefi ts. Th e margi nal i ndi vi dual wh o gai ns a j ob i n Area 1 enj oys benefi ts 
of ba, wh i le th e margi nal i ndi vi dual losi ng a j ob i n Area 2 suffers a loss equal
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Figure 8A1.1 
Variations in the Value of a Job in High vs. Low Unemployment Areas

Real 
Wage

N, Quantity 
of Labor

NOTES: L and L represent h i gh  and low unemployment mark ets.
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to ec. Th e net nati onal benefi ts of th e transfer for work ers are ba - ec. Transfer 
ri ng a j ob from Area 2 to Area 1 also di storts busi ness locati on deci si ons, 
and th e effi ci ency costs of th i s di storti on sh ould be wei gh ed agai nst th e benefi ts 
for work ers. Presumably, gross profi ts (wi th out economi c development sub 
si di es) of h avi ng th i s j ob i n Area 1 are less th an th e gross profi ts associ ated 
wi th  h avi ng th e j ob i n Area 2. But as long as th e reducti on i n gross profi ts 
i s less th an th e net work er gai n of ba- ec, nati onal economi c effi ci ency wi ll 
be enh anced by th i s geograph i c reallocati on of j obs.
Th e assumpti on th at effi ci ency wages i n a local labor mark et do not ch ange 

wi th  labor mark et condi ti ons could be relaxed. It would be reasonable to assume 
th at th ere i s some tendency for th e equi li bri um effi ci ency wage to i ncrease 
as unemployment i s reduced. Th i s would be true, for example, i n models i n 
wh i ch  above-mark et effi ci ency wages are i n part desi gned to gi ve work ers an 
i ncenti ve to work  h ard to avoi d bei ng fi red. As unemployment i s reduced, 
h i gh er wages would be requi red to gi ve th e proper i ncenti ve to work ers. In 
th e di agram, th i s effi ci ency wage vari ati on wi th  unemployment could be 
depi cted by drawi ng th e effi ci ency wage locus as an upward slopi ng curve, 
rath er th an th e h ori zontal li ne th at fi gure 8A 1.1 actually sh ows.
Even wi th  th i s relaxati on of assumpti ons, th e conclusi on th at extra j obs benefi t 

h i gh er unemployment areas th e most would not ch ange as long as th e effi ci en 
cy wage locus i s flatter th an th e reservati on wage/labor supply curve. If th e 
effi ci ency wage locus i s flatter th an th e reservati on wage curve, th en th e di f 
ference between effi ci ency wages and reservati on wages wi ll i ncrease for local 
unemployment i ncreases caused by reduced labor demand. A relati vely flat 
effi ci ency wage locus seems reasonable for local labor mark ets, as work ers 
wi ll mak e compari sons wi th  oth er local labor mark ets to determi ne wh eth er 
th e wages th ey recei ve are fai r. Th e empi ri cal evi dence (Di ck ens and Katz 
1987) suggests th at fai rness consi derati ons are probably more i mportant i n set 
ti ng effi ci ency wages th an th e need to avoi d employee moni tori ng costs by 
gi vi ng work ers an i ncenti ve to avoi d bei ng fi red; for example, i ndustry prof 
i ts seem a more i mportant determi nant of i ndustry wage di fferenti als th an di f 
ferences across i ndustri es i n th e di ffi culty of moni tori ng work er producti vi ty.'
Fi gure 8A 1.1 assumes th at di fferences i n local unemployment are largely 

due to di fferences i n local labor demand condi ti ons. However, th e argument 
th at an extra j ob h as greater benefi ts i n h i gh -unemployment local labor mark ets 
wi ll sti ll probably be vali d i f labor supply sh i fts cause di fferences i n local 
unemployment rates. For example, th e benefi ts of an extra j ob i n Area 1 or 
Area 2 would tend to be h i gh er after a parallel ri gh tward sh i ft i n th e labor 
supply curve, wh i ch  would cause both  greater unemployment and lower reser 
vati on wages for th e margi nal i ndi vi dual wh o gai ns th at extra j ob.
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Fi gure 8A1.2 consi ders th e employment and effi ci ency effects of work er- 
fi nanced subsi di es for busi ness labor demand. I consi der fi rst th e case of i n 
voluntary unemployment i n a nati onal labor mark et. Th e effi ci ency wage i s 
fi xed at we, wi th  employment of N, and unemployment equal to li ne segment ak .
Consi der a nati onal wage subsi dy of sn pai d to busi nesses and fi nanced 

by work ers. Th i s wi ll cause an upwards sh i ft i n th e labor demand curve of 
sn = bm, and an upward sh i ft i n th e labor supply curve of ec = sn. Employ 
ment wi ll i ncrease from NtoN'. Th e reducti on i n labor supply h as no effect 
on equi li bri um employment, as at th e new equi li bri um poi nt (poi nt m i n th e 
di agram), labor supply sti ll exceeds labor demand, resulti ng i n i nvoluntary 
unemployment. Labor demand i s sti ll th e k ey constrai nt th at determi nes 
employment.
Wi ll th ere be enough  i ncreased product demand to purch ase th e i ncreased 

output produced by th ese addi ti onal work ers? As sh own below th e di agram, 
wh en one consi ders th e i ncrease i n busi ness profi ts, th e i ncrease i n work ers' 
gross i ncomes (before payi ng i ncreased taxes to fi nance th e wage subsi dy), 
as well as th e decrease i n work er i ncome caused by th e i ncreased taxes on 
work ers, th e net i ncrease i n i ncome exactly equals th e value of th e i ncreased 
producti on resulti ng from th e extra employment. In a model such  as th i s, wh ere 
th ere i s only one good, all of th i s i ncome wi ll be spent on th e one good.
Th e i ncreased employment i s associ ated wi th  effi ci ency benefi ts for th e na 

ti onal economy. Busi nesses gai n profi ts and th e addi ti onal employed work ers 
gai n, i gnori ng taxes, a surplus equal to th e gross wages th ey recei ve mi nus 
th ei r reservati on wages. Counterbalanci ng th ese benefi ts i s th e tax cost to 
work ers of fi nanci ng th e subsi dy. Th e net effect, sh own below th e fi gure, i s 
equal to area amfg, th at i s, th e area bounded by poi nts a,m,f, and g. Th e area 
can also be seen as th e net di fference between th e value of wh at addi ti onal 
work ers produce (amxz), mi nus th e opportuni ty cost of th ei r ti me, equal to 
th ei r reservati on wages (fi czg).
Th i s analysi s of wage subsi dy effects i mpli ci tly assumes th at unemployment 

i s of th e vari ety th at economi sts label "classi cal unemployment": unemploy 
ment due to wages bei ng above-mark et-cleari ng levels. If product mark ets are 
also i n di sequi li bri um, wi th  pri ces such  th at product supply exceeds product 
demand, th en wage subsi di es may not i ncrease employment. Any i ndi vi dual 
fi rm wi ll not fi nd i t i n i ts i nterest to i ncrease employment, even wi th  a wage 
subsi dy, as th ere wi ll not be product demand for th e fi rm's i ncreased output. 
Th i s i s th e case of wh at economi sts label "Keynesi an unemployment." Because 
economi c development poli ci es are ai med at i ncreasi ng long-run employment 
levels, i t seems more appropri ate to consi der th e case of classi cal unemploy-
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Real 
Wage

Figure 8A1.2
Effects of Wage Subsidies

in Labor Markets with Involuntary Unemployment

N' N* Quantity 
of LaborWelfare Analysis of Unemployment Case

Cost of subsi dy = (-sbmri )
A i n profi ts = +samn
Gross A i n work ers' surplus = +abfg

Net = +amfg

Demand/Supply Analysis of Unemployment Case

A i n value of producti on = +amxz
A i n i ncome avai lable for demand = A profi ts+A gross work ers' i ncomes-subsi dy costs

= samn + abxz - sbmn
= anvcz 

Hence AS = AD

NOTES: Subsi dy to labor demand sh i fts LD to L' D, L to L'
Lf iJ i3
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ment rath er th an th e case of Keynesi an unemployment. Wh i le i nsuffi ci ent prod 
uct demand may be th e mai n constrai nt to employment expansi on duri ng a 
recessi onary peri od, long-run ch roni c unemployment seems more li k ely to be 
due to above-mark et-cleari ng wages rath er th an above-mark et-cleari ng prod 
uct pri ces.2
In th e case of full employment, work er-fi nanced wage subsi di es are unli k e 

ly to lead to much  employment expansi on. Th e i ni ti al full employment 
equi li bri um wi ll be at a poi nt such  as poi nt c. Work er-fi nanced wage subsi di es 
wi ll sh i ft both  labor demand and labor supply curves up. Th e most strai gh tfor 
ward assumpti on i s th at each  fi rm recei ves a flat dollar wage subsi dy, and 
each  work er pays a flat dollar tax to fi nance th at subsi dy. Under th at assump 
ti on, both  labor demand and labor supply curves sh i ft up by th e same amount. 
Th e equi li bri um sh i fts from poi nt c to poi nt e. Employment i s unch anged.3

NOTES

1. Th e effi ci ency wage locus wi ll not be flatter th an th e reservati on wage locus i f effi ci ency wages' 
only purpose i s to gi ve work ers a greater i ncenti ve to avoi d unemployment. For example, i n th e 
model of Bulow and Summers (1986), th e reservati on wage of work ers i s flat up to th e fi xed 
avai lable labor supply, wh i le effi ci ency wages i ncrease as employment goes up and unemploy 
ment goes down. Hence, i n th ei r model, low-unemployment labor mark ets gai n more from an 
extra j ob th an h i gh -unemployment labor mark ets, because wage rates are h i gh er i n low- 
unemployment labor mark ets, but reservati on wages of th e margi nal i ndi vi dual are no di fferent 
i n th e two labor mark ets.
If th i s model were true, th ere would be effi ci ency benefi ts from transferri ng j obs from h i gh - 

unemployment areas to low-unemployment areas. Furth ermore, we would expect low-unemployment 
areas to more vi gorously pursue economi c development poli ci es th an h i gh -unemployment areas. 
Economi c development competi ti on would reallocate j obs to low-unemployment areas, but th i s 
reallocati on would be economi cally effi ci ent. Hence, even under a Bulow/Summers model, th ere 
would sti ll be nati onal benefi ts from state and local competi ti on for j obs.
However, as outli ned i n th e appendi x text, th e evi dence suggests th at fai rness i s a more i mpor 

tant determi nant of effi ci ency wages th an th e need to provi de i ncenti ves for work ers to want to 
avoi d bei ng fi red. Hence, i t seems unli k ely th at th e Bulow/Summers model i s a good gui de to 
h ow th e benefi ts of an extra j ob vary i n di fferent local labor mark ets.
2. For an excellent recent di scussi on of di fferent th eori es of unemployment, see Davi dson (1990).
3. One could mak e di fferent assumpti ons about th e form of th e subsi di es and taxes th at mi gh t 
lead to some effects of th i s wage subsi dy poli cy on employment, ei th er posi ti ve or negati ve. 
However, any such  di storti on of employment from th e full employment equi li bri um level could 
be sh own to be i neffi ci ent.
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