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Executive Summary

The objective of this report isto describe the Appadachian Region’s economy in terms of the entry and
exit of establishments and their wage and employment dynamics and to compare these to the rest of the
U.S. economy from 1982 to 1997. While the report provides a detailed description of the entire
economy of Appaachia, specid attention is paid to the producer services portion of the economy.
Producer services are services sold primarily to other establishments to be used asinputsin production
and include such activities as financid services, insurance and red estate services, advertisng, building
maintenance services, equipment rentals, employment services, computer and data processing services,
lega services, engineering, and management. Producer services are an increasingly important
component of the U.S. economy. In addition, the three subregions of Appdachiaare dso andyzed. The
main results of the four levels of comparison can be summarized as follows:

Comparing Appalachia to the U.S. for the Total Economy
= Wages, asmeasured at the establishment level, are about 10 percent lower in
Appalachiathan in the United States, even when controlling for differencesin indusiry
composition and other characteristics across the two areas. This wage discrepancy has not
narrowed over the time period studied.

= Esablishment birth and death ratesarelower in Appalachiathan in the United
States (adifference that has not decreased over time). The lower birth and degth rates for
Appaachia are gpparent in most industries in the economy except in mining (and to a lesser
extent manufacturing and construction). The lower birth and deaths rates relative to the U.S.
are especidly noticegble in the Finance, Insurance, and Redl Estate (FIRE) and Service
sectors.

= Egablishment entrantsin Appalachia are smaller and pay lower wagesthan do
their counterpartsin therest of the U.S. Smilarly, establishment exitersin Appaachia
are smdler and pay lower wages than do their counterparts in the rest of the U.S. The wage
gap for entrantsis only dightly lower than it isfor exiters and for continuing establishments.

= Job creation and destruction rates had a dight downward trend over the study
period for both the U.S. and Appalachia. Job creation and destruction rates are lower in
Appaachiathan inthe U.S. The U.S. job creation rate exceeds 45 percent, while the
Appaachian job credtion rate is 43 percent in dl three time periods. Similarly, the U.S. job
destruction rate is about 35 percent, while the Appalachian job destruction rate is about 33
percent. Even when controlling for industry, branch activity, year, and size differences, job
creation rates are 1.2 percentage points lower and job destruction rates are 3.4 percentage
points lower in Appaachiardative to the rest of the U.S.

Comparing Appalachia to the U.S. for Producer Services
= Wagesin Appalachiain the producer services sector are about 16 per cent lower
than those in the same sector for therest of the U.S., even when controlling for other
differences between Appaachiaand the U.S. Thus, the wage gap islarger in producer




servicesthan in the rest of the economy. However, in contrast to the economy as awhole,
this gap narrows over the study period.

= Establishment birth rates are higher and death rates are lower in producer services
relative to the economy as a whole for both the U.S. and Appalachia. Nevertheless,
the establishment birth and degth rates are till lower in Appaachiathan they are in the rest
of the U.S. Wages a newly entering establishments are 18 percent lower than their U.S.
counterparts. This wage gap for entrantsis even higher than it is for the total economy.

= A dmilar pattern emerges on the employment margin. Net employment growth in
producer servicesis strong in both the U.S. and Appdachia over dl the time periods.
Underlying these strong growth rates, is greeter establishment and employment churning in
the U.S. rdative to Appdachia

Comparing Subregions of Appalachia to the U.S. for the Total Economy
= Compared totherest of the U.S. the Central subregion’s wages are about 20
per cent lower, and Northern and Southern subregion’s wages are about 10 per cent
lower, on average, over the study period, even when controlling for differencesin industry,
gze, and branch activity. Only the Central subregion’ s wage gap has improved over the

study period.

= The Southern subregion hasthe highest birth rate of establishments, followed by
the Central and Northern subregions. The death rates for the Northern and Southern
subregions are rdaively smilar. The wage gaps for employees at entering establishments
areroughly the same for the Northern and Southern subregions but only when controlling
for other differences. Otherwise, the wage gap is larger for the North.

= Net employment growth in the Southern subregion hasfared well. When contralling
for differences in indugtry, the Centrd subregion’s net employment growth rate is actualy
higher than the growth rate for the rest of the U.S. Thisis not the case for the Northern
subregion, which suggests that the Northern subregion’s problems are more diverse than the
Centra subregion’s over-reliance on dow growth industries. The Southern subregion’s
establishment birth and degth rates, and job creation and destruction rates are more closdly
aigned with those of the U.S. as awhole than are either of the other two subregions. When
controlling for other factors, the Northern subregion’ s low net employment growth relative
to the rest of the U.S. results from low job creation rates.

Comparing Subregions of Appalachia to the U.S. for Producer Services
= The Southern subregion hasvery high birth ratesrelative to the other subregions.
Aswas the case in generd, the Southern subregion appears to enjoy especialy strong net
employment growth in producer services. Underlying the net employment growth are strong
job crestion rates.




1. Introduction

The generd consensus, based on studies of the Appa achian Region’s socioeconomic hedlth, isthat the
region has made great progress in some areas since the Presdentiad Commission firgt sudied the areain
1964, but that the region till lags behind the rest of the United States in avariety of dimensons. This
report focuses on the economic hedth of the region, specificaly on the ability of the region to redlocate
resources in response to changing economic conditions.

Three Major Focuses of the Report:
1. Redlocation Activity in Appdachia
2. TheImportance of Strong Producer Services
3. Accounting for the Heterogeneity of the Region

The U.S. economy has undergone tremendous changes in the last twenty years. One of the mgjor
changes has been a shift in economic activity away from the manufacturing sector to the trade, service,
and financid sectors. This shift has necessarily involved the large-scale redlocation of economic activity.
More generdly, growing empirica literature in economics documents the tremendous amount of
ongoing redlocation in the U.S. economy. One question is whether the Appaachian Region, which has
higtoricaly reied heavily on the manufacturing sector, has aso experienced this shift in economic
activity.

This report addresses the question of whether the Appaachian Region experiences the same type of
ongoing redlocation activity asthe U.S. economy does. Using the newly developed Longitudinal
Business Database (LBD), this report documents the reallocation of activity across establishments and
across jobsin Appalachia and the U.S. One of the concerns about the redlocation of economic activity
across establishments and jobs is whether the new establishments and created jobs have high or low
wages. This concern has great resonance in the Appaachian Region, which has historicaly struggled
with very low-income rates. This report also addresses this question.

A second focus of the report reflects the school of thought in regiona economics literature that
emphasizes the importance of the producer services sector for aregion’s growth. Many articles have
argued that the presence of producer services can explain growth differentias across geographic
locations as well as differing growth and productivity rates for indugtria activities. Beyers (1989) notes
that “the producer services have emerged as an important new key sector, joining agriculture, mining,
and manufacturing as an important basic component of regiona economies (p. ii).” Goe (1996) offersa
review of the literature concerning the impact of producer services industries on aregion, including
producer services growing role in inter-regiona trade.

With the broad scope of data, this report provides a detailed description of producer servicesin
Appdachia compared with the U.S. The basic features of this sector of the economy, such asthe
number of establishments and employees, are described and the wage dynamics and establishment and
employment reallocation patterns are examined. Although it is beyond the scope of this report to test the
hypothesis that producer services are essentid for the economic hedlth of aregion, the development of
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the LBD clearly holds the promise that this hypothes's could be tested.

A third focus of the report is to account for the heterogeneity of the Appaachian Region. The
Appaachian Regiond Commisson (ARC) divides the region into three subregions based on the location
of the county: Centra, Northern, and Southern. Numerous studies have found that the Southern
subregion has experienced more positive outcomes compared to the other two subregionsin severa
ways. These studies have dso found that Northern subregion appears to have declined over time while
Centra subregion has remained mostly unchanged.

| sserman (1996) summarizes these differences. “Central Appaachia has the most poverty, and Northern
Appaachiathe least growth (p.13).” In his study of the manufacturing sector of Appaachia, Jensen
(1998) finds that “there is condderable variation within the Region, with the South experiencing the most
favorable outcomes over the period and the North dipping relative to the national experience (p.i).”

More specificaly, Jensen (1998) finds that relative to the U.S,, the Northern subregion has lower entry
rates and increasingly lower wages and productivity, the Centra subregion has higher entry rates and
lower (but rdatively unchanged) wages and productivity, and the Southern subregion has higher entry
rates and lower (but less s0) wages and productivity. Accordingly, this report examines the redllocation
dynamics of these three subregions and compares them to the U.S.

Four Major Themes Emerge

1. The Appalachian Region experiencesfar lessreallocation of establishmentsand
employment than the U.S. does.

Thisisevident in the lower establishment formation and attrition rates, and the lower job creation and
dedtruction rates. Thisis partly due to the industry compostion of Appaachia, but differencesin industry
compogtion do not explain dl of the differences. The over-reliance on branch activity apparent in other
sudiesis not as gpparent here, and does not seem to greetly explain the differencesin redlocation rates.
The Brandow Company has aso examined these issuesin Appadachia Brandow (2001) summarizes
their findings as “ Appaachia had done wdl in retaining existing firms, but remains caught in a cyde of
low leveds of entrepreneurship, low growth among exigting firms, and a continued over-reliance on
branch facilities (p. 24).” Theresults in this report strengthen the view that Appaachialacks sufficient
economic vitdity.

2. Low wages continue to be a problem in the Appalachian Region.

Wages are about 10 percent lower in Appaachiathan in the U.S., even when controlling for differences
in industry composition and other establishment characteristics across the two areas. Thiswage
discrepancy has not narrowed over the time of the study. Wages at newly entering establishments are
10 percent lower than their U.S. counterparts, even when controlling for other differences. The wage
gap ismogt gpparent in the Central subregion. Compared to the rest of the U.S. on average over the
study period, the Centra subregion’s wages are about 20 percent lower even when controlling for
differencesin industry, size, and branch activity. However, the Centra subregion’s wage gap has
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improved over the study period. In contrast, the Northern and Southern subregions' wages are about
10 percent lower—a gap relatively congtant over the study period.

3. The producer services sector fares better than therest of the economy in some dimensions
but worsein other dimensions.

While the job creation rates are higher in this sector, the gap between the wages for Appaachian
employees a establishments in Appaachia as compared to employees at establishmentsin the rest of
the U.S. ismuch larger. Thiswage gap is even higher dill for new establishments in producer services.

4. Thethree subregions of Appalachia are tremendously heter ogeneous.

The Centra subregion most closely gpproximates the conventiond view of Appaachia, where most of
its activity isin nonmetropolitan areas and relies on mining and manufacturing. In much of the andyss,
the results for Centra subregion change dramaticaly for the better once industry controls are applied.
Y et industry compasition is not the whole story. For example, the Central subregion suffers from low
wages even when controlling for industry differences.

The Northern subregion seemsto face a different set of concerns. Here the establishment birth rates and
job creetion rates are markedly low. Controlling for industry mitigates some of this, but neverthelessthe
Northern subregion seems to lack economic vitdity that encourages establishment births and job

creation. On the other hand, the wage gap in the North is not as severe asit isfor the Centra subregion.

Findly, the Southern subregion is most smilar to the rest of the U.S. This subregion’s net employment
growth rates exceed those of the rest of the U.S. When controlling for other differences, it is gpparent
that thisis partly due to high job creation rates and low job destruction rates. Nevertheless, wagesin the
Southern subregion are il lower than the wages in the rest of the U.S. The wage gap for the Southern
subregion is about 10 percent, even when contralling for other differences. This gap isreatively steady
over the study period.

Thereport isorganized asfollows:
Section 1: Introduction
Section 2: Discussion of measurement issues and the data used in the Study.

Section 3: Comparison of the Appaachian Region with the U.S. over the entire economy. The section is
divided into three subsections.

1. Describesthe overal characteristics of the comparison aress. The differences that are
uncovered motivate the structure of the analyses in the subsequent sections. For example, the
differences in industry compaosition described in the first subsection are controlled for in the
subsequent subsections when analyzing establishment and employment dynamics.

Examines establishment births and establishment degths.
3. Extendsthe dynamic analysis to the margin of job crestion and job destruction. This three-part
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format is used in each of the subsequent sections.
Section 4: The comparison is narrowed to the producer services sector of the economy.
Section 5: The economies of the three subregions of Appalachia are compared to the U.S.

Section 6: The focusis narrowed again to the producer services sector, where producer services
sectorsin the three subregions are compared to the sectorsin the U.S.

Section 7: Concluding remarks.



2. Dataand Measurement | ssues

The data used in this sudy are from the Longitudinal Business Database (LBD), arecently developed
edablishment-level database linking the Census Bureau' s business regigter ligt (the Standard Statistical
Egtablishment List)." As such, the data cover nearly al of the non-farm private U.S. economy. The
researchers who developed the LBD supplemented the Census longitudina numeric identifiers with
name and address matching to ensure the highest qudity links over time (and thus avoid spurious
establishment births and degths).

The LBD contains information on location, industry classification, parent firm, employment, and payroll.
Employment data on the LBD is measured as employment at the establishment during the pay period
that includes March 12th. Payroll data.on the LBD is measured as annua non-farm payroll derived from
the wages and salaries of employees at an establishment. From these data, we create an annual measure
of wages. annua payroll divided by (March 12) employment. The LBD does not contain information
on hours and thus establishment-level wages cannot be adjusted for variation in hours. Thus the wage
measure is an gpproximation of the average wage earned a an establishment.

After carefully andlyzing al yearsin the LBD, adecison was made to use data only in years covered by
an Economic Census (specifically, 1982, 1987, 1992, and 1997), to maintain high data quaity.
Smilarly, the study includes data only for establishments covered by an Economic Census. Thus
edtablishmentsin agriculture, forestry, fishing, railroads, educationad establishments, labor unions,
religious or political organizations, and government are al excluded (see Data Appendix, section A1.1
for amore complete discussion).

In addition to these two congraints, the LBD data were edited over two dimensions. First, missng
industry codes were filled in where possible usng data from non-Census years (see section A1.2 for a
discussion). Second, data that appeared suspicious in terms of employment size of new establishments
and magnitude of wages were deleted (see section A1.3 for adiscussion). The fina dataset consists of
goproximately sx million establishments and 87 million employees in each census yeer.

To consgtently measure births and desths at establishments and in terms of employment flows, births
and deaths are designated based upon establishment employment. The status of an establishment is
defined for apair of years (1982-87, 1987-92, and 1992-97) based on the vaues of employment in
those two years.

Therulesareasfollows
1) Births have zero employment in the gart year and positive employment in the end year.

! For amore detailed description of this database, see “ The Longitudina Business Database’ by
Ron Jarmin and Javier Miranda (2002), available at http://www.ces.census.gov/ces.php/papers.
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2) Continuers have postive employment in both the start and end years.

3) Desgths have postive employment in the start year and zero employment in the end year. Since
employment is measured as of the week including March 12 and payroll is measured as an
annua average, there are many establishments with zero employment but postive payroll (see
section A1.4 for adiscussion of theimpact of desgnation rules). Findly, because the focusison
five-year intervals, these measures will by congruction miss any establishments that are created
and then destroyed within the five-year interval. The pooled paired- census years dataset
congsts of over 21 million observations.

As noted above, much of the analysisisfor establishment dynamics over five-year intervas. Two of the
three five-year intervas are periods of economic expansion in the U.S. (1982-87 and 1992-97). The
remaining interva, 1987-92, encompasses a recession and the early part of the recovery.

The comparisons of genera economic trendsin this report are for Appaachia (or its subregions)
compared with the U.S,, ance the U.S. isthe most meaningful base of comparison. When using
econometric techniques to compare the differences between Appaachia and the U.S., the comparison
isfor Appaachiaand the rest of the U.S. The estimation specifications for these comparisons are
discussed in the Methodology Appendix with appropriate citesin the main text.

To dlow for eeser comparisons across the four main sections of the report, figureswith smilar
concepts are produced with the same scales, wherever possible.



3. Comparison of AppalachiatotheU.S. for the Entire Economy

The Appaachian economy is compared to the rest of the U.S. economy in this section. Section 3.1
compares the geography, industry distribution, branch activity, establishment size, and wages of the two
economies. Section 3.2 examines the two areas' economic dynamics in terms of their establishment
births and deaths. Section 3.3 extends this analys's of dynamics by examining the employment flows.

3.1 Characteristics of Appalachia

The Appaachian Region, as defined in Fiscd Y ear 2002 by Congress for the Appaachian Regiond
Commission (ARC), consists of 406 countiesin 13 states running from New Y ork to Mississippi.
There are gpproximately six million establishments and 87 million employeesin the U.S. and 400,000
establishments and six million employees in the Appaachian Region on average in the dataset.

Figures 1A and 1B show employment and the number of establishmentsin the U.S. (left-scae) and the
Appaachian Region (right-scale) for each census year.® Asis evident from the figures, employment and
the number of establishments are growing over time for both areas. The number of establishments
increases by 30 percent for both the U.S. and Appalachia, while employment increases by 40 percent
for the U.S. and 34 percent for Appaachiafrom 1982 to 1997. The characteristics of Appaachiaare
described in the next subsections.

3.1.1. Appalachiaisrelatively rural.

The common perception of the Appaachian Region is of ardatively rurd area. According to ARC, 42
percent of the population in Appalachialivesin rurd areas, compared with 20 percent for the U.S.
However, while metropolitan areas account for only 28 percent of the counties, these areas account for
about 60 percent of establishments and 65 percent of employment in Appaachia. The LBD does not
have ameasure of metropolitan and nor metropolitan aress; thus, it is not possible to control for these
differences in the analyss. Instead, metropolitan and non metropolitan areas of Appalachiaare
compared to each other (rather than to their the U.S. counterparts) where possible.

% These counties are based on the Bureau of Economic Analysis FIPS codes that yield 406 countiesin
Appalachia, compared with the Census FIPS codes, which yields 414 counties and independent cities to cover the
same geography. Although A ppal achia consisted of 399 counties (BEA convention vs. 404 for the Census method)
over much of the sample period, the definition of Appalachiaused in this paper isfixed at 414 counties based on the
Census method.



Figure 1-A. Establishment Trendsin U.S. and Appalachia, 1982-1997
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Figure 1-B. Employment Trendsin U.S. and Appalachia, 1982-1997
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Figure 2-A. U.S. Employment Trends by Sector, 1982 and 1997

U.S. Employment

35000000

30000000

25000000

20000000

01982

15000000 1997

10000000

0 - T T

S & S & > &
FFEEEEE

Figure 2-B. Appalachian Employment Trends by Sector, 1982 and 1997
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3.1.2. Industry Shifts Away from Traditional Sectorsin Appalachia

The Appa achian Region has historicaly been reliant on mining, agriculture, and manufacturing for
economic activity. However, economic activity in the U.S. shifts away from these sectors during the
period of thisstudy. A smilar shift in economic activity for Appaachiais apparent in Figures 2-A and 2-
B, which show the digtribution of employment by industry for the U.S. and Appdachia at the sart and
end of the sample period. Employment in services and retail trade grow steadily over time both in the
U.S. and in Appadachia. An examination of the years 1982 to 1997 (not shown) revedlsthe
manufacturing sector was dominant in the U.S. until 1982, but dominant in Appaachiauntil 1992. In
terms of establishments (not shown) from 1982 to 1997, the service sector dominatesthe U.S., and
dominates Appdachia arting in the 1990s.

The indugtry distributions suggest that the changes in industry compostion are smilar for Appaachiaand
the U.S. However, important differences between Appalachia and the U.S. can be seen by looking at
the location quotient (the ratio of the share of employment in an industry in Appaachiato the share of
employment in the same industry in the U.S.). When the location quotient is greater than one, the share
of employment in an industry in Appaachiais disproportionately large rdative to the U.S. The location
quotient for each of the census yearsin the study is shown in Figure 3.

Figure 3. Appalachian Employment Share by Sector Compared to U.S,, 1982-1997
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Not surprisngly, the location quotient for mining is Sgnificantly grester than one every year.
Manufacturing aso has alocation quotient greater than one for Appaachia. Appalachia s shares of
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employment in congtruction and retail trade become greater than the U.S. shares over time. The location
quotient is drikingly low for the FIRE sector. Aswill be seen in the andlysis of establishment and
employment dynamics, the difference in the industry distribution between Appaachiaand the U.S.
impacts many of the comparisons.

Manufacturing Sector
To recognize the historica importance of the manufacturing sector in Appaachia, this section provides
more details about manufacturing.

The number of establishments in manufacturing increases over the sample period by about 20 percent in
the U.S. and by about 30 percent in Appdachia. Employment in manufacturing fals at the start of the
sample period and then increases. The turnaround in employment in manufacturing occursfird in
Appaachia (some time between 1987 and 1992) and later in the U.S. (between 1992 and 1997). On a
net bas's, however, employment in manufacturing fell by 3 percent for both the U.S. and Appdachia
between 1982 and 1997.

There is more employment in durable manufacturing than in nondurable manufacturing for both aress,
though this difference is dightly more pronounced in the U.S. than in Appa achia. The employment
decline in manufacturing for the U.S. isdmogt entirely in the durable sector, while for the Appadachiathe
declineisadmog entirely in the nondurable sector.

The manufacturing sector contains twenty magjor groups.*  Figures 4-A and 4-B show the employment
for each of these industry groups at the beginning and end of the sample period for the U.S. (upper
pand) and for the Appaachian Region (lower panel). To ease comparison across the U.S. and
Appdachia, the scale for Appaachiais one-tenth that of the U.S. The figures show that the relative Sze
and time series patterns of most Appaachian industries are smilar to their U.S. counterparts. However,
some industries are strikingly different over the two aress.

Moving from |eft to right, the first most obvious difference is that the textile indudtry isrelaively much
larger in Appdachiathan in the rest of the U.S. (though both areas experienced declines in employment
in these indugtries). Appard isrelaively more important in Appaachia at the start of the sample period,
but the declines in employment seen in both the U.S. and Appaachia are much more dramétic in
Appaachia. Employment in lumber grows for both the U.S. and Appalachia, but the increaseis more
dramatic in Appaachia. Like employment in apparel, employment declines in primary metasfor both
the U.S. and Appaachia, but the decline in Appdachiaisfar more dramatic. Findly, employment in the
industria machinery and transport equipment industries falsin the U.S. but risesin Appaachia over the
sample period.

*In order to avoid disclosure problems, the tobacco industry group (SIC 21) is combined with the foods,
feeds, and beverages group (SIC 20) in al of the analysisthat follows.
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Figure4-A. U.S. Manufacturing Employment by Sector, 1987 and 1997
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Figure 4-B. Appalachian Manufacturing Employment by Sector, 1982 and 1997
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3.1.3. Employment Activity of Branch Locations

The LBD contains information on whether the establishment is part of asingle-unit firm or ispart of a
multi-unit firm. Jensen (1998) found that manufacturing multi-unit establishments in Appaachiatend to
pay higher wages (and have higher productivity) than angle unit

edablishments. Davis, Hatiwanger, and Schuh (1996) found that in manufacturing, multi-unit
establishments experience less employment churning relative to sngle unit establishments. Thus, whether
the share of multi-unit activity in Appaachiais comparable to thet of the U.S. isinteresting. The shares
arein fact very smilar. For years 1982 to 1997, gpproximately 25 percent of establishmentsinthe U.S.
are part of amulti-unit firm and employ about 60 percent of al employees. These sharesincrease only
dightly over the time period of the study. The shares of multi-unit establishments and employment are
only dightly higher in the Appaachian Region.

3.1.4. Establishment Size

The sze of an establishment (as measured by the number of its employees) reveds something about the
preferred scae of operation and the technology of the establishment. Concerning employment dynamics,
the existing literature shows that employment churning decreases as establishment size increases® The
average Sze of establishmentsin the U.S. risesto 16 employeesin 1997 from 14 employeesin 1982.
The median U.S. establishment has four employees over thistime period. The average Size of
edtablishments in Appaachiais about the same as that for the U.S. (dightly higher in two of the years,
and dightly lower in the other two years). The median Sze of establishmentsin Appaachiaisthe same
asthat for the U.S. for al four years. If atention is restricted to establishments with pogtive
employment, the averages and medians are dightly higher but the relationship between the U.S. and
Appaachiaremains the same.

The measure of size typicaly used for employment flows is employment averaged over the start and end
period for establishments that have positive employment in either period. (This measure will be referred
to asthe flows measure of sizein the rest of the report.) Using this flows measure of Sze, establishments
in Appdachiaare about 1 percent larger than those in the rest of the U.S. (see section A2.1 inthe
Methodology Appendix for a description of the specification used to estimate these differences).
However, when controlling for differencesin industry distribution, years, and branch activity,
edablishmentsin Appdachia are dightly smaller than those in the U.S. (about 4 percent smdler). As
will be discussed later in this report, controlling for differences in the compostion of birth, deeth, and
continuer establishments in Appa achia versus the U.S. dso affects the differences in Sze between the
two aress.

3.1.5. The Gap in Wages Between Appalachia and the United States

® See Davis, Haltiwanger, and Schuh (1996) for evidence from the manufacturing sector and Foster,
Haltiwanger, and Krizan (2002) for evidence from the retail trade sector.
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A persistent concern for Appaachiais the gap between the region’s wages and the wages in the rest of
the U.S. For example, the average wage for employeesin the U.S. in 1982 is $16, while for Appdachia
it is$15. In 1997, the average wage for the U.S. is $29, while for Appaachiait is $24.° One of the
concerns about the reallocation of economic activity across establishments and jobs is whether the new
edtablishments and jobs have high or low wages. This question is examined later.

Table 1 shows the differences in wages for establishmentsin Appaachia versusthe rest of the U.S. (see
A2.2 for details on the estimates). As can be seen from the first row, wages in the Appa achian Region
are about 10 percent below those for the rest of the U.S. This wage gap does not narrow over the time
period. Thiswage gap may, in part, reflect differences in the industry, branch activity, and sze
composition of establishments in Appaachia compared with the U.S. The second row of Table 1 shows
the wage gap when controlling for differences in these characteristics. Notice that controlling for
differences in characterigtics does not uniformly narrow the wage gap (compare rows 1 and 2 at each
point in time). Industry control is the mogt influentia, suggesting that changes in industry composition are
affecting wages. Controlling for industry might widen the wage gep in the early part of the sample when
employment in Appa achiawas more concentrated in manufacturing compared with the rest of the U.S.
Manufacturing traditionally has higher wages compared with other sectors of the economy. As
manufacturing becomes less important in Appaachia, some of the wage advantage of the industry
composition differences disappears so that the wage gap controlling for other factorsis smadler than
when not controlling for these differences.

Table 1: Wage Comparison (Differences Between Appalachia and Rest of U.S))

Type of 1982 1987 1992 1997
Comparison

Average -0.10 -0.09 -0.12 -0.13
Employee

Controlling for -0.12 -0.10 -0.11 -0.11
other Factors*

* The factors are industry, branch activity, and establishment size.
All differences are Statistically significant.

3.2 Egablishment Birthsand Deaths

An indicator of the general economic hedth of an economy isthe rate a which establishments are
opening and closing. Accordingly, the first analyss of the dynamics of the Appaachian economy
concerns the birth and degth rates of establishments. (See section A2.3 of the Methodology A ppendix
for how these rates are calculated.) Carefully interpreting the results of the comparison between the
U.S. and Appdachiaisimportant, since the pace of redlocation will aso reflect differencesin shocks
that the two areas face. Figure 5 shows the establishment birth and deeth rates for the U.S. and for

®1n 1982, the median wage for the U.S. $14 while for Appalachiait is $13. In 1997, the median wage for the
U.S.is $24 whilefor Appalachiait is $21.
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Appdachia Both areas see a decline in establishment birth rates, and to alesser extent, establishment
death rates. The establishment birth rates are lower in Appaachiathan in the U.S. The difference
between the two rates narrows dightly for 1987-92 but is about the same size over the time period. The
establishment death rates are lower in Appaachiathan in the U.S,, but the gap widens between
Appalachian and U.S. rates after the first period.

Figure5. Establishment Birth and Death Ratesfor U.S. and Appalachia, 1982-1997

Establishment Birth and Death Rates
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Another way to compare the prevaence of establishment births and degths is to compare the
probabilities that an establishment is a birth (or degth) for Appaachiaand the U.S. (see A2.4 for a
description of how these probabilities are caculated). Note that this comparison is between Appaachia
and the rest of the U.S. The probability of an establishment being an entering establishment is 0.32 for
therest of the U.S. and is 0.31 for Appdachia. Smilarly, the probability of an establishment being an
exiting establishment is 0.25 for the rest of the U.S. and is 0.24 for Appaachia When differencesin
industry composition, years, establishment sze, and branch activity are accounted for, the probability
that an establishment isabirth is il aout 1 percentage point lower for Appalachia. Smilarly, when
controlling for these characterigtics, the probahility that an establishment is a deeth is again about 1
percentage point lower for Appaachia.

3.2.1 Birth and Death Rates by Industry

The analys's above has shown that the establishment birth and deeth rates for the total economy for
Appaachia are consgtently below those for the U.S. The analyssin this section examines how these
rates compare by sectors of the economy. Figures 6A-6H show the establishment birth and death rates
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for Appaachiaand the U.S. for each sector of the economy. In contrast to al of the other sectors of the
economy, the birth and death rates for mining in Appalachia exceed those in the U.S. in every period
(except the deeth rate in the last period). For construction, the deeth rates for Appadachiaare smilar to
those for the U.S.,, but the births rates for Appalachia are lower than for the U.S. (although by the end
of the period, the birth rates are dmost identica). And for manufacturing, the birth rates for Appaachia
are close to those for the U.S,, but the degth rates are lower in Appalachia, compared to the U.S. (see
below for more details). Interestingly, the birth and desth rates of establishmentsin Appdachiaare
lower than those for the U.S. in wholesdle trade, retail trade, FIRE, and services. The largest
discrepancy between Appaachiaand U.S. birth and death rates occurs in the FIRE sector. Another
large discrepancy isin the Service sector. FIRE and service sectors are the two sectors of the economy
in which producer services are located.

Figure6-A. U.S.& Appalachian Mining Establishment Birth & Death Rates
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Figure6-B. U.S. & Appalachian Construction Establishment Birth & Death Rates
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Figure6-C. U.S. & Appalachian Manufacturing Establishment Birth & Death Rates
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Figure6-D. U.S. & Appalachian Transportation Establishment Birth & Death Rates
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Figure6-E. U.S. & Appalachian Wholesale Establishment Birth & Death Rates
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Figure6-F. U.S. & Appalachian Retail Establishment Birth & Death Rates
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Figure6-G. U.S. & Appalachian FIRE Egtablishment Birth & Death Rates
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Figure6-H. U.S. & Appalachian Services Establishment Birth & Death Rates
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3.2.1.1 Birth and Death Rates in the Manufacturing Sector

As noted above, the birth rates for manufacturing in Appaachiaare close to those for the U.S,, but the
death rates are lower in Appalachia. Figure 7 shows the establishment birth and death rates for
meanufacturing disaggregated into nondurable and durable subsectors. In the nondurable sector, the
establishment birth and degath rates are lower for Appdachiathan for the U.S. Over the sample period,
the nondurable establishment birth rates for Appadachia are faling and diverging from the U.S. rates,
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while the degth rates for Appadachiaare risng and converging to the U.S. death rates. In the durable
sector, the death rates are lower for Appaachiathan for the U.S,, but the birth rates are higher for
Appdachiathan for the U.S. The durable establishment birth and degth rates are falling for both the
U.S. and Appalachia over the sample period. The difference between the two areas' rates for durables
remains relatively congtant over the time period (gpart from the 1987-92 period). In sum, the smilarity
of the birth rates for the U.S. and Appaachiaat the manufacturing level masks interesting differences at
the subsector leve.

3.2.2 Birth and Death Rates by Appalachian Metropolitan and Non-Metropolitan Areas
The birth rates for metropolitan and non-metropolitan areasin Appaachia are nearly identicd, with non-
metro birth rates dightly lower than metro birth rates. On the other hand, desth rates for non-metro
aress are higher than for metro areas in Appaachia. This gap between the death rates for metro and
non-metro areas in Appaachiais reatively wide at the start of the study period, but narrows over time.

3.2.3 Characteristics of Births and Deathsin Appalachia

Having established that the birth and degath rates are lower in Appdachia than in the U.S,, this section
expands the anadlyss to see whether the births and deathsin Appdachia are quditatively different from
their U.S. counterparts. Jensen (1998) finds that for manufacturing, new entrants in Appalachia have
lower wages and lower productivity than their counterpartsin the rest of the U.S., even when controlling
for differences in industry mix. In addition Jensen (1998) finds that for manufacturing, new entrantsin
Appdachiaare larger than new entrantsin the rest of the U.S.

Exigting literature shows that new establishments are smdler and pay lower wages than continuing
edablishments. The LBD data confirm this: for the U.S. as awhole, the average birth establishment has
11 employees while the average continuing establishment for the same years has 21 employees. The
average birth establishment pays $20 while the average continuing establishment for the same years pays
about $23. Similarly, the average death establishment has 11 employees while the average continuing
establishment for the same years has 20 employees. The average death establishment pays $15 while
the average continuing establishment for the same years pays about $20. * Thus the comparisons here
arefor Appdachiaversus the U.S. holding the status of the establishments constant (birth, degth, or
continuer).

" Continuing establishments used for comparison differ for births and deaths because they cover different
years. These births and deaths are not necessarily being observed at the time in which they are occurring. When
using the preferred measure of size, the average over the two time periods, the differences between births, deaths,
and continuerswill be starker by construction (since the births and deaths are being averaged with zero in one of the
periods).
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Figure 7-A. Birth and Death Ratesfor Nondurable Goods Establishmentsin the U.S. and
Appalachia for 1982—1987; 1987-1992; 1992-1997

Nondurable Manufacturing
65
55
O US Births
45 US Deaths
O AR Births
AR Deaths
35
1982-87 1987-92 1992-97

Figure 7-B. Birth & Death Ratesfor Durable Goods Establisnmentsin the U.S. and
Appalachia for 1982-1987; 1987-1992; 19921997
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3.2.3.1 Wages

This section compares wages for employeesin Appaachiato employeesin the rest of the U.S. for all
the yearsin the sample, specificaly looking a the wages for entering and exiting establishments (see
A25 for adescription). Table 2 shows that the average employee at an establishment in Appaachia
earns 10 percent less than an employee in the rest of the U.S. over the yearsin the sample (thisisthe
pooled year sample andog to the results shown in Table 1). When contralling for differencesin
characterigtics for the two areas, thiswage gap fals dightly to about 9 percent. When establishments are
divided up by their status (as entrants, exiters, or continuing establishments), the results show that
compared with their U.S. counterparts, establishmentsin Appalachia have wages that are 10 percent
lower for entrants and 12 percent lower for exiters. Note that the wage differences are generdly smdler
when controlling for differencesin other characterigtics.

Thus, not only does Appalachia have lower birth rates than the rest of the U.S,, but the births tend to
have lower wages than their U.S. counterparts, even when controlling for industry and other
characteridtics. It is perhaps hopeful that the exiting establishments have an even larger wage gap than
do continuers or entrants.

Table 2: Wages of Births and Deaths Comparison
(Differences Between Appalachia and Rest of U.S))

Type of Establishment Type
Comparison . .

Total Continuers Exiters Entrants
Average -0.10 -0.13 -0.12 -011
Employee
Controlling for -0.09 -0.11 -0.12 -0.10
other Factors*

* Factors include industry, branch activity, year, and size.
All dfferences are dtatistically significant.

3.2.3.2 Sze of Establishments When Classified as Births, Deaths, or Continuers

As noted above, the average U.S. entering and exiting establishments have 11 employees. The average
Appd achian entering and exiting establishments are dightly smdler. The total sample of establishments
showed that establishmentsin Appalachiaare larger than those in the U.S. That entrants and exiters are
amdler is not incong stent with the finding that establishmentsin generd are larger (even when noting that
continuersin Appaachiaare dso smdler than their U.S. counterparts). The gpparent inconsistency
(each of the three groups of establishments are smaller than their counterparts but the total group of
esablishmentsin larger than their counterpart) reflects the difference in compaosition across Appadachia
and the U.S. There are fewer births and desths in Appaachiathan in the rest of the U.S,; thus, asa
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whole, establishments are larger in Appdachia

Jensen (1998) found that in Appaachia, the average sizes of entrants and exiters in manufacturing are
larger than for the rest of the U.S. Since this runs counter to the results noted above for the entire
economy, acongstency check isrun that constrains the current anayss to the manufacturing sector. The
results show that for manufacturing the average size of entrants and exitersin Appaachia are noticeably
larger than their counterpartsin the U.S.2 Thus the apparent contradiction between the current findings
and Jensen’s earlier resultsis due to differences in the scope of the anadyses (the manufacturing sector
compared to the entire economy).

Table 3 shows the reaults of the comparison when using the preferred measure of Sze—the flows
measure of size (see A2.6 for description of the estimation specification). There is no sgnificant
difference in the sze of entrantsin Appaachia compared to the rest of the U.S. However, exits and
continuers are dightly smdler in Appaachiathan in the rest of the U.S. (about 3 percent and 2 percent,
respectively). When other controls are used, the differences are a bit starker. Entrants are about 5
percent smaller and exiters and continuers are about 7 percent smaler in Appaachiathan in the rest of
the U.S.

Table 3: Sizeof Birthsand Deaths Comparison (Differences Between Appalachia and Rest of
u.s)

Type of Establishment Type
Comparison . .

Total Continuers Exiters Entrants
Average 0.01 -0.02 -0.03 **-0.00
Establishment
Controlling for -0.04 -0.07 -0.07 -0.05
other Factors*

* Factors include industry, branch activity, and years.
All differences are statistically significant except that denoted by **.

3.3 Employment Creation and Destruction

Another important indicator of the hedlth of an economy is the number of jobsin the economy. The net
employment growth rate can tell us much about the hedlth of aregion. However, the net employment
data cannot completely capture the reallocation of employment that occurs within an area. To get a
complete picture, we aso look at the gross employment flows in the areas (see A2.7 for a description
of how these are caculated). The job creation rate shows the rate at which expanding establishments
(including entering establishments) add new jobs to the economy. The job destruction rate shows the
rate a which contracting establishments (including exiting establishments) destroy jobs in the economy.
The sum of the job crestion and destruction rates, measures the total amount of job reallocation that is

8 The averages for the U.S. are: entrants have 24 employees and exiters have 30 employees. The averages for
Appaachiaare: entrants have 28 employees and exiters have 39 employees.
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occurring in the economy.

The U.S. and Appdachia have positive net employment growth over dl three time periods. The upper
pand of Figure 8 shows the net employment growth rates for each of the three periods. While the U.S.
experiences a dow-down in employment growth during the second period, Appa achia experiences
increasing employment growth over the three periods. Apart from the second period, the net
employment growth rates for Appdachiaare dightly below those for the U.S.

Underlying this pogitive growth is asgnificant amount of employment churning. The job cregtion rate
exceeds 45 percent and the job destruction rate is about 35 percent for the U.S. in dl three time
periods. The job creation and destruction rates for Appaachia are a bit lower: about 43 percent and 33
percent respectively. It is possibleto break down the job creation rate into its two components and to
determine the share of job creation due to employment growth at expanding continuing establishments
and employment growth due to the entry of establishments. Likewisg, it is possible to break down the
job destruction rate into the share of destruction due to employment loss at contracting continuing
establishments and employment |oss due to the exit of establishments. The share of flows that can be
attributed to births and degths are about 60 percent for creation and destruction for each of thetime
periods for the U.S. The share of flows that can be attributed to births and deaths for Appaachiaare
very amilar to the U.S. shares—they are about 60 percent for creation and destruction for each of the
time periods.

The lower panel of Figure 8 shows the job creation and destruction rates for the U.S. and Appalachia.
The decrease in net employment growth in the U.S. for 1987-1992 isthe result of both adecreasein
job creation rates and an increase in job destruction rates. In contrast, the job creation and destruction
ratesin Appalachia decline over the periods.

It is possible to measure the differences shown in Figure 8 across dl of the years (see A2.8 for the
specification used in these estimations). Table 4 presents the job flows comparisons. On average across
al of the yearsin the study, the Appaachian Region has lower net employment growth (1.6 percentage
points lower), lower job creation (4.5 percentage points lower), and job destruction (3 percentage
points lower), thus, lower redllocation than the rest of the U.S. When controlling for industry, firm type,
sze, and years, the Appaachian Region has higher net employment growth than the U.S. (about 2.2
percentage points higher). Theindustry control (even at the sectord leve) isrespongble for the change
in rank of Appaachian and U.S. net growth. Thisis not surprising given that the employment in the
Appaachian Region fdls disproportionatdy in the Mining and Manufacturing sectors, which have
negative and low net employment growth, respectively.

The differences in the job creation rates between Appaachia and the rest of the U.S. are sgnificantly
narrowed when controlling for differences in characteristics. The difference shrinks from 4.5 percentage
pointsto 1.2 percentage points. By contrag, the difference in the job destruction rates widens (dightly)
when controlling for differences in characteristics. The difference increases from about 3 percentage
pointsto 3.4 percentage points.
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Figure8-A. U.S. & Appalachian Net Employment Growth
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Figure8-B. U.S. & Appalachian Job Creation & Destruction Rates
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Table 4: Job Flows Comparison: Differ ences Between Appalachia and the Rest of the U.S.

Type of Net Job Job Redllocation
Comparison Employment | Crestion Destruction

Aqggregate -1.55 -4.53 -2.98 -751
Contralling for 224 -1.18 -343 -4.61

other Factors*

* Factors include industry, branch activity, year, and size.
All differences are Statistically significant.

3.3.1. Job Creation and Destruction Rates by I ndustry

As has been shown, net employment growth rates are lower for Appaachiawhen no controls are used,
but net employment growth rates are higher when industry controls are used. This subsection examines
in more depth the importance of industry. Figure 9 shows the net employment growth rates by sector for
the U.S. (top pand) and Appaachia (bottom panel). Some basc amilarities exist in the sectord net
employment growth rates across Appaachia and the U.S. For both aress, the Service sector hasthe
highest net employment rates, while the Manufacturing sector has the second lowest net employment
rates (after mining). The net employment growth rates for the Retail and Wholesale trade and
Congtruction sectors look similar across the U.S. and Appaachia. One of the noticeable differences
across the two areas is that Manufacturing and Congtruction appear to have dow downsin net
employment growth in the U.S. during 1987-1992, while they experience accderating net employment
growth in Appaachia during the same period.

The foregoing analysis has shown that job crestion and destruction rates for Appaachia are smdler than
they are for the rest of the U.S. This subsection examines whether this pattern holds over dl sectors of
the economy. Figure 10 shows the job creation and destruction rates for the U.S. and Appdachia over
al of the sectors of the economy. The first, most driking, feature of the plotsis how amilar the
magnitudes of the creation and destruction rates are in Appaachiaand the U.S. For example, notice
that the digtinctive pattern in Congtruction is evident for both the U.S. and Appdachia. Smilarly, in
Manufacturing, job creation and destruction are rdlatively low compared to the other sectors for both
Appaachiaand the U.S. (see bedow for more details). The second most striking feature of the plotsis
that job creation and destruction rates are generdly dightly lower for Appadachiathan for the U.S. in
amost every sector (except, as with the establishment birth and deeth rates, for Mining). The
discrepancy between theratesin the U.S. and Appalachiaislargest in the Wholesdle Trade and FIRE
sectors.
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Figure 9-A. U.S. Net Employment Growth by Sector
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Figure 10-A. U.S. & Appalachia Mining Job Creation & Destruction Rates
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Figure 10-B. U.S. & Appalachia Manufacturing Job Creation & Destruction Rates
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Figure 10-C. U.S. & Appalachia Construction Job Creation & Destruction Rates
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Figure 10-D. U.S. & Appalachia Transportation Job Creation & Destruction Rates
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Figure 10-E. U.S. & Appalachia Wholesale Job Creation & Destruction Rates

Wholesale Trade

80
B US POS
60 US NEG
0AR POS
AR NEG
40 -
20 A

1982-87 1987-92 1992-97

Figure 10-F. U.S. & Appalachia Retail Job Creation & Destruction Rates
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Figure 10-G. U.S. & Appalachia F.I.R.E. Job Creation & Destruction Rates
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Figure 10-H. U.S. & Appalachia Services Job Creation & Destruction Rates
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3.3.1.1 Job Creation and Destruction Rates in the Manufacturing Sector

As noted above, the job creation and destruction rates for Appaachiain manufacturing are very smilar
to those for the U.S. This section examines whether this smilarity holds for the durable and nondurable
subsectors of manufacturing. Figure 11-A shows the job creation and destruction rates for nondurable
manufacturing. Generdly, the job creation and destruction rates for Appaachia are below those for the
U.S. but they follow the same time series patterns: job creation rates rise briefly and then fal, and job
destruction rates fdl briefly and then rise. The magnitudes of these changes, however, differ over the

two areas—by the last period, the job destruction rate for Appaachia exceeds that for the U.S.

31




Figure 11-B showsthejob flow rates for durables. Over the sample period, job creation rates rise (with
adowdown in the middle period for the U.S.) and job destruction rates fal for both areas. Again, job
creation and destruction rates are generdly lower in Appdachiathan in the U.S.

In sum, the job creation and destruction rates at the subsector level are rdlaively smilar for Appaachia
and the U.S. The most interesting differences between the two areas occur between 1987 and 1992,
where job creation rates rise for al groups except durablesin the U.S. and the gap between the U.S.
and Appaachian job destruction rates is epecidly large. There isamuch more distinct drop in job
destruction for durables than nondurables, and job cresation rates seem to trend upward in durables but
downward in nondurables.

3.3.2 Job Creation and Destruction Ratesin Metropolitan and Non-Metropolitan Areas of
Appalachia

The net employment growth rates for metropolitan areas are dightly higher than those for non+
metropolitan areas for al three time periods. The job creation and destruction rates are dightly higher
for metropolitan areas relaive to non-metropolitan areas. Thus, even with the higher net employment
growth rates, the metropolitan areas ill exhibit more job destruction than the non-metropolitan aress.
Findly, the metropolitan and non-metropolitan job flows rates are converging over time.

Figure 11-A. U.S. & Appalachian Non-Durable Goods
Job Creation and Destruction Rates
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Figure 11-B. U.S. & Appalachian Durable Goods
Job Creation and Destruction Rates
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4. Producer Servicesin Appalachia Compared with the United States
The producer services sector in Appaachiais compared to its counterpart in the U.S. in this section.
Fird, an overal comparison of the sector using data from the LBD is presented. Second, the
establishment birth and death dynamics across Appdachia and the U.S. are compared. And findly, the
dynamics andysisis extended to the employment flows margin. In the dynamic andysis where the focus
ison year pairs, the analyssis redtricted to establishments that are classified in producer servicesin a
least one of the yearsin the pair.

41  Characteristics of Producer Services

The definition of producer services used in this report is based on the consensus definition that emerges
from the literature and includes the following industries: banking, nondepository inditutions, security
brokers, insurance carriers, insurance agents, red estate, business services, legd services, and
engineering and management (see section A1.6 in the Data Appendix for a discussion).

There are approximately 800,000 establishments with 9.5 million payroll employees in the producer
sarvices sector in the U.S. in 1982. The number growsto 1.5 million establishments with 19.8 million
employees by 1997. The percent of employment inthe U.S. in this sector grows from 13 percent in
1982 to 20 percent in 1997. This growth aso occurred in the Appaachian Region. There are
approximately 47,000 establishments with haf amillion payroll employeesin the producer services
sector in the Appaachian Region in 1982. The number grows to 88,000 establishments with 1 million
employees by 1997. The percent of employment in Appaachiain this sector grows from 8 percent in
1982 to 13 percent in 1997. The location quotient for producer servicesin Appadachiardative to the
U.S. rises over time from 0.62 in 1982 to 0.68 in 1997.

4.1.1. Producer Servicesare Located Primarily in Metropolitan Areas

About two-thirds of dl establishmentsin the producer services sector in Appaachia are in metropolitan
aress. Thusthere are disproportionately more producer services establishments in metropolitan areas
than in non-metropolitan areas. (Recall about 60 percent of establishmentsin Appaachiaarein
metropolitan areas).

4.1.2. One-quarter of Producer Services Establishments are Part of a Multi-Unit Firm

The shares of establishments and employment in the U.S. in producer servicesthat are part of a multi-
unit firm are smilar to the shares for the economy at large. That is, gpproximately 25 percent of al
establishments in producer servicesin the U.S. are part of a multi-unit firm and these employ about 60
percent of dl employees. The main difference between the shares for the economy and for producer
savicesisthat the increase in shares of employment for producer servicesis more sgnificant than it is
for the rest of the economy. Aswith the economy as awhole, the share of multi-unit establishments and
employment is about the same for the Appaachian Region, especidly in the later years. In the early
years, the employment share is only about 50 percent.

4.1.3. Average Size of Producer Services Firmsin Appalachiais 10 to 11 Employees
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The average size of establishments in producer servicesin the U.S. between 1982 and 1997 is about 12
employees, while the average size for Appaachiais about 10 to 11 employees. Using the flows measure
of 9zerevedsthat in contrast to the economy as awhole, producer services establishmentsin
Appaachiaare rdatively smaler than for the rest of the U.S,, by about 1 percent. When controlling for
industry, branch activity, and years, this difference is more pronounced—about 4 percent. (See A2.1
for adescription of the specification used to estimate these differences.)

4.1.4. Wagesfor Employeesin the Producer Services Industry are about 20% lower in the
Appalachian Region than in the Rest of the U.S.

Recdl that the average employee’ s wages are about 10 percent lower in Appdachiathan in the rest of
the U.S. This section gpplies to producer services the same type of wage analys's as was done for the
total economy (see A2.2 for a description).

Table 5 shows the percent difference in wages for the average employee in Appa achia compared with
the rest of the U.S. Wages for employeesin the producer services industry are about 20 percent |ower
in the Appalachian Region than in the rest of the U.S.° Thisisalarger difference than for the economy
as whole. When controlling for industry, Sze, and firm type differences between the U.S. and
Appaachia, the wages in the Appa achian Region are about 16 percent lower than the rest of the U.S.*
Compared to the economy as awhole, the wage differences are fdling dightly over time (compare
Tables1 and 5).

Table5: Producer Services Wages Comparison, Differences Between Appalachia and
Rest of U.S.

Type of 1982 1987 1992 1997
Comparison

Average -0.08 -0.22 -0.21 -0.20
Employee

Controlling for -0.08 -0.18 -0.16 -0.15
other Factors*

* The factors are industry, branch activity, and establishment size.
All differences are Statistically significant.

4.2  Establishment Birthsand Deathsfor Producer Services

The establishment birth and degth rates for producer servicesin the U.S. and Appaachiaare shownin
Figure 12. The birth rates are higher and the degth rates lower for both the U.S. and Appaachia
relative to their counterparts for the economy as whole (compare to Figure 5). Asistrue for the
economy as awhole and for the two sectors in which producer services gppear (Services and FIRE),

° Thisis approximately the average difference for 1987—1997. For some reason the employment-weighted wage
differenceis much lower in 1982, but the unweighted wage difference in 1982 does not show such odd behavior.

1% | ndustry continues to be a control since the producer services sector is made up of many different industries.
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the establishment birth and deeth rates for Appaachiaare lower than they are for the U.S. Asisthe
case for Services and FIRE, this difference seems rather stable over time, in contrast to the economy as
awhole, in which the difference in death rates appeared to be widening (compare Figures 5 and 12).
Notice that the degth rates in producer services are generdly flat (they fal from the first period to the
second but then risein the last period); this contrasts with the economy as awhole, in which the degth
rates have a generd downward trend (they rise from the first period to the second and then fdl in the
last period).

Figure 12. Birth and Death Ratesfor Producer Servicesin the United States and Appalachia
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The probability that a producer services establishment is an entrant or an exiter can be caculated for
Appdachiaand the rest of the U.S. to give further information on the relative importance of
establishment churning in the two areas (see A2.4 for a description of the methodology). The probability
of aproducer services establishment being an entering establishment is 35 percent for the rest of the
U.S. and is 34 percent for Appaachia. Smilarly, the probakility of an establishment being an exiting
establishment is 23 percent for the rest of the U.S. and is 20 percent for Appaachia. When contralling
for differences in characterigtics across the two aress, the differences in probabilities increase dightly.

Comparing births and deaths in producer services to those in the total economy, the differencein
probabilities for an establishment being an entrant is very amilar for the economy as awhole and for
producer services (the difference is about 1 percentage points in both cases). In contrast, the difference
in probabilities for an establishment being an exiter islarger in producer services than for the economy
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as awhole (the difference is about 3 percentage points for producer services versus 1 percentage point
for the total economy).**

4.2.1. Birth and Death Ratesin Producer Servicesfor Metropolitan and Non-Metropolitan
Areas of Appal achia

The previous section has shown that birth rates are higher and degth rates are lower in producer
services as compared to the economy as awhole (for both the U.S. and for Appalachia, compare
Figures 5 and 12). This pattern holds true for both metropolitan and non-metropolitan areasin
Appdachia. Recdl that birth rates in the totd economy are very smilar for metro and non-metropolitan
aress. In contragt, in producer services the non-metro birth rates are markedly lower than the metro
birth rates and this gap widens over time (in the last period, the birth rate for metro is 45 percent, while
for non-metro it is 40 percent). Another difference between producer services and the total economy is
that death rates for metro areas are higher than for non-metro areasin Appaachia (whereasin the tota
economy metropolitan death rates were dightly lower than non-metropolitan degth rates).

4.2.2 Characterigtics of Birthsand Deathsin Producer Servicesin Appalachia

The birth rates and especidly the degth rates are lower in Appadachiathan in the U.S. for producer
sarvices. In this section, these births and degthsin Appaachia are examined to seeif they are
quditatively different from their U.S. counterparts.

4.2.2.1 Wages for Producer Services

This section compares wages for producer services employeesin Appaachiato their counterpartsin the
rest of the U.S. for dl the yearsin the sample paying particular atention to the wages a entering and
exiting establishments (see A2.5 for a description). Table 6 summarizes the results of these exercises.
The average producer services employee in Appaachia earns about 20 percent less than does their rest
of the U.S. counterpart over the yearsin the sample (thisis the pooled year sample anaog to the results
shown in Table 5). When controlling for differences in characteristics over the two aress, this wage gap
fals noticeably to 14 percent. Thisgap islarger than the 9 percent wage gap for the entire economy
(compare to Table 2). When these establishmentsin producer services are divided up by their status,
relaive to their rest of the U.S. counterparts, establishmentsin Appalachia have wagesthat are 18
percent lower for entrants and 15 percent lower for exiters. The gap in wages for entrants is strikingly
high in this sector of the economy (for the generd economy the gap was 10 percent).

" This comparison is for the results that do not control for differencesin other characteristics.
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Table 6: Differencein Wages for Entrants and Exitersin Producer Servicesin Appalachia and
the Rest of United States

Type of Establishment Type
Comparison . .

Total Continuers Exiters Entrants
On Average -0.20 -0.21 -0.23 -0.24
Employee
Contralling for -0.14 -0.16 -0.15 -0.18
other Factors *

* The factors are industry, branch activity, size, and years.
All differences are statistically significant.

4.2.2.2 Sze of Entrants and Exitersin Producer Services Establishments

This section compares the Size of producer services establishments, particularly entrants and exiters, in
Appdachiato their rest of the U.S. counterparts over al sample years usng the flows measure of sze
(see A2.6 for adiscussion of the specification). The results presented in Table 7 show that producer
services entrants in Appalachia are about 4 percent smaler and producer services exiters are about 7
percent smdler than their rest of U.S. counterparts. Focusing on the dl controls results, establishments
are smdler in Appdachiathan in the rest of the U.S. for continuing establishments (by 12 percent),
entering establishments (by 7 percent), and dying establishments (by 8 percent). As compared to the
sze gap for the entire economy, the size differences here are larger especialy for continuing
establishments (compare to Table 3).

Table 7: Size of Entrants and Exitersin Producer Services; the Differ ences Between
Appalachia and Rest of U.S.

Type of Establishment Type
Comparison _ _

Totd Continuers Exiters Entrants
Average -0.01 -0.09 -0.07 -0.04
Establishment
Contralling for -0.07 -0.12 -0.08 -0.07
other Factors *

* The factors are industry, branch activity, and years.
All differences are statistically significant.

4.3  Employment Creation and Destruction in Producer Services
The employment flows for producer servicesin the U.S. and Appaachia are shown in Figure 13. Figure
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13-A shows the net employment growth rates for the two areas. Relative to other sectors of the
economy, producer services experience strong net employment growth in both Appalachia and the U.S.
(compare to the upper pand in Figure 8). The net employment growth rates are very smilar acrossthe
two areas except that the marked dowing in net employment growth in the 1987—1992 period in the
U.S. isnot as noticeable in Appaachia. Figure 13-B shows the underlying job creetion and destruction
rates for producer services for the U.S. and Appaachia. The job creation and destruction rates for
Appdachia are lower than those for the U.S. The U.S. shows a sharp increase in job destruction and a
decrease in job creation in 1987-92, but Appalachia does not show this.

It is possible to summarize these differences over dl of the yearsin the sudy. The results of this
comparison are presented in Table 8 (see A2.8 for a description of the specification). In contrast to the
results for the total economy, the net employment growth rates for producer servicesin Appaachiaare
actudly higher than those for the rest of the U.S. However, recall that the net employment growth rates
for Appdachiaare aso higher than those of the rest of the U.S. once industry (and other characterigtics)
had been controlled for, and so thisresult is not surprisng. The net employment rate is 3.7 percentage
points higher in Appaachiathan in the U.S. when contralling for differencesin characteridtics,
Underlying this higher net employment rate are lower job creation and destruction rates. The job
destruction rates are gtrikingly lower in Appalachia. The differencein the job creation rates between
Appaachiaand the rest of the U.S. narrows from 2.6 percentage points to 1.6 percentage points when
controlling for differences in characteristics. By contragt, the difference in the job destruction rates
widens from 4.1 percentage points to 5.3 percentage points when controlling for differencesin
characterigtics. Combining the lower job creation and destruction rates, reveds that the employment
redllocation rate for producer servicesin Appaachiais 6.9 percentage points lower than for the rest of
the U.S.

Table 8: Job Flows of Producer Services: the Differences Between Appalachia and Rest of U.S.

Type of Net Job Creation | Job Redlocation
Comparison Employment Destruction

Aggregate 150 -2.59 -4.09 -6.68
Contralling for 3.66 -1.62 -5.28 -6.91

other Factors *

* The factors are industry, branch activity, size, and years.
All differences are statistically significart.

4.3.1. Employment Rates for Metropolitan and Non-Metropolitan Areas of Appalachia

The net employment growth rate for producer services, as for the economy asawhole, is higher for
establishments in metropolitan areas in Appaachia than for non-metropolitan areasin Appadachia. Asin
generd, the job creation rates are higher in the metropolitan area but these differences are more
pronounced for producer services. The job destruction rates are relatively Smilar across metropolitan
designation.
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Figure 13-A. Net Employment Growth in Producer Servicesfor the U.S. and Appalachia
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Figure 13-B. Job Creation and Destruction Ratesin Producer Servicesfor the U.S. and
Appalachia
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5. Comparison of Appalachian Subregionsto the United States

The Appaachian Regiond Commission divides the Appaachian Region into three subregions based on
geographic location: Northern, Central, and Southern. The first part of this section describes these
subregions in detall using datafrom the LBD concerning geography, industry, branch activity,
establishment size, and wages. The second part of this section examines the establishment formation and
atrition dynamics of these subregions. The third part of this section, andyzes the employment dynamics
in these subregions. The base of comparison for al of these andysesisthe U.S.

5.1 Characteristics of the Subregions

To place the subregionsin context, the Northern and Southern subregions economies are of roughly the
same size (as measured by the number of establishments and employment) but the Centra subregion’s
economy is much smdler. The Centra subregion accounts for 22 percent of the countiesin Appdachia
but only 9 percent of the establishments, and dightly less of the employment. The Northern subregion
accounts for 35 percent of the counties and 50 percent of establishmentsin 1982 and 45 percent of the
establishments in 1997 (employment has about the same shares). The Southern subregion accounts for
43 percent of the counties and 41 percent of the establishmentsin 1982 and 46 percent in 1997
(employment has about the same shares).

5.1.1. Economic Activity Variesin Metropolitan and Non-metropolitan Areas Within Each
Subregion

One of the mogt griking differencesin the subregions is the variation in distributions of economic activity
over metropolitan and non-metropolitan areas. The share of establishmentsin metropolitan areas for the
Centrd subregion is alittle less than 20 percent and the share of employment in metropolitan areesis
dightly more than 20 percent. In contrast, the share of establishments in metro areas for the Northern
and Southern subregionsis about 65 percent; for employment, about 70 percent. These shares are
roughly congtant over the sample period. These differences in metropolitan-rurd distributions among
subregions are one of the reasons why the Central subregion is most Smilar to the generd perception of
Appdachia. The other reason is the differences in industry distribution.

5.1.2. Industry Varies Within Each Subregion, but There are Some Similarities

The three subregions have some smilarities and differencesin their sectoral compostion. All three
subregionsin 1982 are dominated by Manufacturing, but by 1997 the Centra and Northern subregions
are dominated by Services. In all three subregionsin 1982 and 1997, Retail Trade is the second most
dominant sector, except for the Southern subregion in 1997, in which Retall Tradeis the third most
important sector behind Manufacturing and Services. Figure 14 shows the location quotients for each of
the subregionsrelativeto the U.S.
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Figure 14 A. Central Appalachia’s Relative Employment Shares by Sector
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Figure 14-B. Northern Appalachia’s Relative Employment Shares by Sector
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Figure 14-C. Southern Appalachia’s Relative Employment Shares by Sector
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While mining is vestly over-represented in the Central subregion in dl years, the Centra subregion has
seen increases in its share of Manufacturing and Retail Trade employment. ** The Northern subregion
has alocation quotient exceeding one in mining and manufacturing. The Southern subregion has
espeaidly high employment sharesin Congtruction and Manufacturing relaive to the U.S. Comparing
the subregions to each other, the Centrd is over-represented in Mining and Retail Trade, the Northern
is over-represented in FIRE and Services, and the Southern is over-represented in Congtruction and
Manufacturing.

5.1.3. Establishment and Employment Shares at Branch Establishments

Establishment and employment shares at branch establishments are dightly lower in the Centrd
subregion than in the Northern and Southern subregions. There has been adight tendency for the share
of economic activity (establishments and employment) to increasingly be at multi-unit firms over thetime
period. Thisincrease is most noticeable in the Centra subregion at about the middle of the sample
period.

5.1.4. Establishment Sizein the Subregions

The average establishment sizes for the subregions are rdatively smilar, but their differences are
consstent over time. Over the four census years, the Centra subregion has the smalest average
establishment size (about 13 employees), the Northern has the middle (about 15 employees), and the
Southern has the largest (about 16 employees). Using the flows measure of Sze over dl of theyearsin
the sample period, and comparing the subregions of Appaachiato the rest of the U.S. revedsthat the

3 The scale has been truncated at three in order to show more detail, but would extend past ten in order to
accommodate the location quotient for the Central Region in Mining.
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Centrd establishments are 4 percent smaler and the Northern and Southern establishments are about 2
percent larger than establishments in the rest of the U.S. However, when controlling for other
characterigtics, the Centra establishments are 12 percent smaller, the Northern establishments are 3
percent smaller, and the Southern establishments are about 4 percent smaler than establishmentsin the
rest of the U.S.

5.1.5. Wagesin the Subregions Compared with Wages in the United States

Recdl that wages for the average employee are about 10 percent lower in Appdachiathan in the rest of
the U.S. In this section, the wages in the subregions are compared to the rest of the U.S. by year (see
A2.2 for the estimation specification).

Asshown in Table 9, wages for the Central subregion are about 20 percent below the rest of the U.S.
and the Southern and Northern are about 10 percent below the rest of the U.S. Notice that the wage
gap shrinks, then rises over time for the Centra subregion, but actudly increases dightly for the
Northern and Southern subregions. With controls, the wage gap between the Central subregion and the
rest of the U.S. declines over time, while the gap is essentidly unchanged for the Northern and Southern
subregions. (Although the wage gap for the subregions increases in the early years of the sample, this
may reflect Appaachia s heavy reliance on manufacturing).

Table 9: Difference in Wages Between Appalachian Subregions and the Rest of U.S.

Subregions 1982 1987 1992 1997
Average Employment

Central -0.23 -0.15 -0.19 -0.21

North -0.08 -0.08 -0.12 -0.13

South -0.09 -0.09 -0.10 -0.12

Controlling for other Factors*

Central -0.30 -0.20 -0.19 -0.18
North -011 -0.08 -0.10 -0.11
South -0.11 -011 -011 -0.10

* The factors are industry, branch activity, and establishments size.
All differences are Statistically significant.

5.2 Establishment Births and Deathsin the Subregions

Establishment birth and degth rates by subregions are shown in Figures 15-A and 15-B. The Southern
subregion has the highest hirth rate followed by the Centra and Northern subregions. Ignoring the
decline in the Southern subregion’ s birth rate from 1987 to 1992 (which mirrors thet of the U.S.
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economy), the difference in the birth rates isrelatively stable over the three periods, even asdl three
subregions experience adecline in therates. Ignoring the up tick in the Southern subregion’s degth rates
from 1982 to 1992 (which mirrorsthat of the U.S. as awhole), the death rates for the Northern and
Southern subregions are relatively smilar and are lower than those for the Central subregion. The death
rates for the three subregions converge over time. To differing degrees, the birth and death ratesfall

over the three time periods.

The prevaence of establishment entry and exit is measured by examining the probability that an
establishment is an entrant or exiter (see A2.4 for how these probabilities are calculated). The
probability that an establishment is an entrant is highest for the Southern subregion (33 percent) and the
Northern subregion (31 percent), and lowest for the Central subregion (28 percent). The probability
that an establishment is a degath is highest for the Centra subregion (26 percent), the Southern subregion
(24 percent), and lowest for the Northern subregion (24 percent). When controlling for differencesin
characterigtics across the areas, the difference between the probability of entry for the Central subregion
isno longer sgnificantly different than for the rest of the U.S.

Figure 15-A. Appalachian Subregion’s Establishment Birth Rates
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Figure 15-B. Appalachian Subregion’s Establishment Death Rates
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5.2.1 Characteristics of Births and Deathsin Appalachian Subregions

The differences in the establishment birth and degth rates for the subregions highlight the heterogeneity of
the Appaachian Region. The next subsection examines whether the births and degths in these
subregions are quditatively different from their U.S. counterparts.

5.2.1.1 Wages of Entrants and Exitersin Appalachia Compared with the Rest of the U.S.

In this section, the wages of entrants (or exiters) in Appaachian subregions are compared to entrants
(or exiters) intherest of the U.S. for dl yearsin the sample (see A2.5 for a description of the estimation
gpecification). In addition, wages by subregion are compared to continuer establishments in the rest of
the U.S. Theresults are shown in Table 10.

Focusing on the results that control for other characterigtics, wages for the Centra subregion’s
employees are 16 percent lower than the rest of the U.S. Wages for the Northern and Southern
subregions employees are 7 percent lower than the rest of the U.S.

The wages for employees in the Centrd subregion are 20 percent lower for establishment entrants, and
19 percent lower for establishment exiters than the rest of the U.S. counterparts.
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The wages for employees in the Northern subregion are 10 percent lower for establishment entrants and
13 percent lower for establishment exiters, compared to their U.S. counterparts. The decomposed
wage gaps are much larger than the total wage gap for the Northern subregion because the Northern
subregion has very low birth and relaively more continuers than the rest of the U.S.

The wages for employees in the Southern subregion are 9 percent lower for establishment entrants and
10 percent lower for establishment exiters, compared to their U.S. counterparts. In dl three subregions,
the wage gaps are smilar in Sze for employees at entrants and exiters. The wage gaps are smaller for
Northern and Southern subregions when controlling for differencesin other characteridtics, but thisis not
the case for the Centrd subregion.

Table 10: Wages of Births and Deaths Comparison: Differ ences Between Appalachia
and the Rest of the U.S.

Establishment Type
Subregions Total Continuers Exiters Entrants
Average Employment
Central -0.18 -0.20 -0.08 -0.16
North -0.09 -0.13 -0.16 -0.14
South -0.09 -0.12 -0.08 -0.08
Controlling for other Factors*
Central -0.16 -0.18 -0.19 -0.20
North -0.07 -0.10 -0.13 -0.10
South -0.07 -0.11 -0.10 -0.09

* Factors include industry, branch activity, year, and size.
All differences are statistically significant.

5.2.1.2 Sze of Entrants and Exiters in Appalachian Subregions and in the U.S.

In this section the Sizes of entrants (exiters) in the subregions of Appaachia are compared to the size of
entrants (exiters) in the rest of the U.S. (see A2.6 for the estimation specification). Table 11 shows the
results of this comparison. The average entering establishment in the Southern subregion is actudly
larger than its counterpart in the rest of the U.S. However, controlling for other differences, entrantsin
the Southern subregion are 2 percent smaler than entrants in the rest of the U.S. Southern subregion
entrants, and Southern subregion exiters are 5 percent smdler than their U.S. counterparts. Focusing
soldy on the results that control for other factors, Northern subregion entrants are 7 percent smadler and
Northern exiters are 8 percent smaller than their U.S. counterparts. Central subregion exiters are more
than 10 percent smdler than their counterpartsin the rest of the U.S,, while Centra subregion entrants
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are only 7 percent smaler than their counterparts.

Table 11: Size of Births and Deaths Comparison by Appalachian Subregions: Differences
Between Appalachia and the Rest of the U.S.

Appaachian Establishment Type
Sub Regions

Totd Continuers Exiters Entrants

Average Establishment

Central -0.04 -0.08 -0.04 **-0.00
Northern 0.02 -0.05 -0.04 -0.03
Southern 0.02 0.03 -0.02 0.02

Controlling for other Factors*

Central -0.12 -0.14 -0.13 -0.07
Northern -0.03 -0.09 -0.08 -0.07
Southern -0.04 -0.04 -0.05 -0.02

Factors include industry, branch activity, and years.
All differences are statistically significant except when denoted by **.

53 Employment Creation and Destruction

The employment growth rates by subregions are shown in Figure 16A and B. The net employment
growth rates are shown in Figure 16-A. The net employment growth rates for Northern and Central
subregions are very smila—amogt zero net employment growth in the first period and weak
employment growth in subsequent periods. In contrast, the Southern subregion has strong net
employment growth in the first and third periods, with adowdown in growth in the second period,
which mirrorsthat for the U.S. asawhole.

Figure 16-B shows the job creation and destruction rates for the three subregions. With the exception
of theincrease in job destruction and decrease in job creation from 1987 to 1992, which is evident only
in the Southern subregion, the Southern subregion has both higher job creation rates and lower job
destruction rates than the other two subregions. The job destruction rates appear to converge over time
for the three subregions.
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Figure 16-A. Net Employment Growth by Appalachian Subregon
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Figure 16-B. Job Creation and Destruction by Appalachian Subregion
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Table 12 summarizes the differences among subregions. The Centra and Northern subregions have
lower net employment growth rates than the rest of the U.S. However, when controlling for differences
inindustry, Size, branch activity, and years, the net employment growth rate is higher in the Centrd
subregion than it isfor the U.S. Industry controls are responsible for this shift. This shift isnot surprising
when one recdls that the Centrd subregion is heavily dependent on the mining and manufacturing
sectors. On the other hand, even with the controls, the Northern subregion still has net employment
growth rates lower than the rest of the U.S., which suggests that the Northern subregion’s problems are
more diverse than the Centra subregion’s problems.

Table 12: Job Flows Comparison by Appalachian Subregion

Subregions Net Job Creation | Job Reallocation
Employment Destruction

Difference in Aggregate Rates

Central -4.79 -3.85 0.94 -291
Northern -6.49 -8.35 -1.86 -10.21
Southern 3.85 -0.88 -4.73 -5.61

Controlling for other Factors*

Central 3.55 -0.84 -4.39 -5.23
Northern -3.42 -5.55 -2.12 -1.67
Southern 7.76 3.16 -4.59 -143

* Factors include industry, branch activity, size, and years.
All differences are statistically significant.

The job creation ratesin dl three subregions are below that of the rest of the U.S. With the controls, the
Southern subregion’sjob crestion rates exceed those of the rest of the U.S. The job destruction rates
for the Centra subregion are higher than those for the U.S,, but the job destruction rates are lower for
the Northern and Southern subregions than the rest of the U.S. When controls are applied the job
destruction rates for al three subregions are al lower than those for the rest of the U.S.

The Northern subregion’s low net employment growth reflects too little job creation rather than too
much job destruction (whether controlling for other factors or not). The Central subregion’s low net
employment growth rates gppear to be related to industry composition. If one controls for this (as well
as other characteristics), then the Central subregion actualy has higher net employment growth rates,
reflecting less job destruction (rather than more job creation). Finaly, the Southern subregion has higher
net employment growth rates than does the rest of the U.S. Without controlling for other factors, this
reflects lower job destruction rates than for the U.S. However, controlling for other factors, thisreflects
both higher job creation rates and lower job destruction rates relative to the rest of the U.S.
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6. Producer Servicesin Appalachian Subregions Compared tothe U.S.
First we will present an overdl comparison of the sector using data from the LBD. Next, establishment
birth and deeth dynamics across the subregions are compared to the U.S. Findly, the andysisis
extended to the employment flows for establishments that are classfied in producer services.

6.1 Characteristicsof Producer Servicesin the Appalachian Subregions

All three subregions of Appaachia experienced substantial growth in producer services sectors over the
time period of this sudy. The number of establishmentsin the producer services sector grew from 1982
to 1997 asfollows. 3,000 to 7,000 in the Centra subregion; 24,000 to 38,000 in the Northern
subregion; and 19,000 to 43,000 in the Southern subregion. The share of employment in producer
services aso grew in each region from 1982 to 1997: from 7 to 11 percent in the Central subregion;
from 9 to 13 percent in the North subregion; and from 8 to 14 percent in the Southern subregion.

6.1.1. Economic Activity in Metropolitan and Non-metropolitan Areas of Appalachian
Subregions

Economic activity in the producer sector is more concentrated in metro areas, compared with each
subregion’ s overal economy. About 30 percent of employment in producer servicesin the Centra
subregion isin metro areas, compared to 20 percent for the Central subregion’s economy as awhole.
Likewise, about 80 percent of employment in producer services in the Northern and Southern
subregionsisin metro areas, compared to 70 percent for the Northern and Southern subregiona
economies as awhole. These shares are roughly congtant over dl of the yearsin the sample.

6.1.2. Sharesof Multi-Unit Establishments for Producer Servicesin the Subregions

The shares of multi-unit establishments are about the same for the producer services sectorsin each of
the subregions as for their respective economies as awhole. However, employment in producer
sarvices sectors for each of the subregionsis less concentrated in multi-unit firms than in their economies
asawhole. The shares have shown an increase over time in economic activity occurring at multi-unit
establishments. Theincrease is especidly noticeable for the Centra subregion at about the middie
period of the sample.

6.1.3. Size of Producer Services Establishmentsin the Subregions

The average Szes for establishments in the producer services sector are relatively constant across the
subregions. Again, the Central subregion tends to have smallest average establishment sizes, but the
ranking of average establishment sizes for the Northern and Southern subregions varies over the years.
Using the preferred flows measure of sze, the average establishment in the Centra subregion is 9
percent smaler, the Northern subregion is about 5 percent larger, and the Southern subregion is about 5
percent smaler than the average establishment in the rest of the U.S. However, when controlling for
other characteridtics, the average establishment in the Central subregion is 12 percent smdler, the
Northern subregion is 3 percent smaller, and the South subregion is about 9 percent smdler than
establishmentsin the rest of the U.S. In contrast to the rest of the economy, the size difference between
the Northern and Southern subregion is strikingly larger in producer services.
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6.1.4. Wagesfor Producer Servicesin the Subregions

Wages for employees at producer services establishmentsin the subregions of Appaachiaare
compared to their U.S. counterpartsin Table 13 (see A2.2 for a description of the specification). The
gap between the wages for the U.S. and the Appa achian Region in producer services was unusudly
low in 1982 (on aweighted- basis only). This anomay appears in the subregions of Appaachiaaswdll.
Leaving aside 1982, the wage gap between the rest of the U.S. and the Centra and Southern
subregions narrows over the time period of the study. In contrast, the wage gap for the Northern
subregion widens dightly over the time period. Nevertheless, by the end of the time period the gap for
the Centrd subregion (24 percent) is il far larger than it isfor the Southern (12 percent) and Northern
(16 percent) subregions.

Table 13: Producer Services Wages Comparison by Subregions
Subregions 1982 1987 1992 1997
Average Employment
Central ** 0.02 -0.23 -0.23 -0.19
North -0.09 -0.14 -0.16 -0.14
South -0.09 -0.29 -0.25 -0.24
Controlling for other Factors*
Central -0.12 -0.31 -0.29 -0.24
North -0.05 -0.13 -0.15 -0.16
South -0.12 -0.21 -0.16 -0.12

* Factors include industry, branch activity, and size.
All differences are statistically significant except when denoted by **.

6.2  Egablishment Birthsand Deathsfor Producer Servicesin the Subregions

The establishment birth and desth rates for producer services establishments by region are shown in
Figure 17. The establishment birth rates are especidly high for the Southern subregion as compared to
other subregions and as compared to the producer services sector for the U.S. The establishment desth
rates for producer services are more similar across the three subregions.

The rdative importance of establishment entry and exit in the producer services industriesin the
subregions of Appalachia compared to the U.S. is analyzed by ca culating the probabilities that an
establishment is an entrant or exiter (see A2.4 for adescription of the methodology). A Northern
edtablishment has alower probability of being an entrant or an exiter than does an establishment in the
rest of the U.S. A Southern establishment has alower probability of being an exiter but higher
probability of being an entrant than does an establishment in the rest of the U.S. A Centra establishment
has lower probability of being an entrant than does an establishment in the rest of the U.S. These results
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are amilar to the results for the entire economy. The only difference isthat in the most recent period, a
Central establishment has alower probability of being an exiter than does an establishment in the rest of
the U.S. For the Centra and Northern subregion, there is rdatively less establishment dynamicsin
producer services than for the rest of the U.S. As has been seen in other comparisons to the rest of the
U.S,, the Southern subregion has strong entry dynamics and less exit dynamics.

Figure 17A. Establishment Birth Ratesfor Producer Services by Subregion

Establishment Birth Rates

65

55

2 0\ —e—Central
45

—&— North
\‘
South

25 T T
1982-87 1987-92 1992-97

35

Figure 17B. Establishment Death Rates for Producer Services by Subregion
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6.2.1 Characteristics of Births and Deathsin Appalachia
This section examines whether the births and deaths in the producer services sector of the three
subregions of Appaachia are quditatively different from their U.S. counterparts.

6.2.1.1 Wages of Entrants and Exiters in the Three Subregions Compared to Wages in the U.S.
In this section the wages of entrants (exiters) in the three subregions are compared to entrants (exiters)
intherest of the U.S. (see A2.5 for adescription of the estimation specification). The results are shown
in Table 14.

Focusing on the results controlling for other characteridtics, the wage gaps for the average employee,
relaive to the rest of the U.S. are asfollows: for the Centrd subregion, 23 percent difference from the
rest of the U.S,; for the Northern subregion, 11 percent; and for the Southern subregion, 16 percent.
These gaps are larger than for the economy as awhole (but especidly for the Central and Southern
subregions when compared to the resultsin Table 10).

In each subregion, the difference between the subregion and the U.S. in wages at exiting establishments
isroughly of the same magnitude as the difference between the subregion and the U.S. in wages at
entering establishments. In particular, the average employees at exiting and entering establishmentsin
Centra subregion have wages that are 30 percent smaller than their U.S. counterparts; in the Southern
subregion the wage gaps are about 20 percent; and in the Northern subregion the wage gaps are about
10 percent. Thisis one of the few areasin which Northern subregion seems to be faring better than the
Southern. However, when comparing the wage gaps for continuers, the Northern and Southern
subregions have the same wage gap (15 percent).

Table 14. Wages of Births and Deathsin Producer Services by Subregions

Establishment Type
Subregions Total Continuers Exiters Entrants
Average Employment
Central -0.19 -0.20 -0.38 -0.33
North -0.15 -0.21 -0.16 -0.13
South -0.25 -0.22 -0.27 -0.31
Controlling for other Factors*
Central -0.23 -0.24 -0.33 -0.32
North -0.11 -0.15 -0.07 -0.14
South -0.16 -0.15 -0.21 -0.19
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* Factors include industry, branch activity, year, and size.
All differences are Statistically significant.

6.2.1.2 Sze of Entering and Exiting Establishments in Producer Servicesin the Subregions of
Appalachia Compared to their U.S. Counterparts

(See A2.6 for adescription of the estimation specification.) Table 15 shows the relevant results.
Focusing on the results contralling for differences in characteridtics, the Sze gaps for entering and exiting
edtablishments within a subregion are of the same magnitude. For example, the average exiting
establishment in the Northern subregion is 6 percent smaller than its U.S. counterpart, and the average
entering establishment in the Northern subregion isaso 6 percent smdler than its U.S. counterpart.
Moreover, the size gaps for entering establishments are about the same size for the Northern and
Southern subregions. The Centrd subregion has dightly bigger size gaps than the other subregions. Note
that the samdl sze gap for dl establishments in the Northern subregion (3 percent) masks larger Size gaps
once controlling for entering and exiting establishments. The size gaps are roughly the same as they were
for the economy as awhole, except for the Southern subregion, where the size gaps in producer
sarvices are larger in dl categories, and for the Centra subregion, where the Sze gaps are larger for
entrants (compare to Table 11).

Table 15: Size of Births and Deathsin Producer Services by Subregion

Establishment Type
Region Total Continuers Exiters Entrants
Average Establishment
Central -0.09 -0.18 -0.16 -0.09
North 0.03 -0.09 -0.05 -0.02
South -0.05 -0.06 -0.08 -0.05
Controlling for other Factors*
Central -0.12 -0.15 -0.12 -0.11
North -0.03 -0.12 -0.06 -0.06
South -0.09 -0.11 -0.09 -0.07

* Factors include industry, branch activity, and year.
All differences are Statistically significant.

6.3  Employment Creation and Destruction Ratesfor Producer Services

The net employment growth rates for producer services by subregion in Appaachia are shown in Figure
18-A. Figure 18-B shows the job crestion and destruction rates are shown in the lower panel. The net
employment growth rates for producer services establishments are noticeably higher for al three
subregions as compared to establishmentsin the entire economy (compare to Figure 16). Comparing
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these across the subregions, the Southern subregion has the highest net employment growth rates over
al threetime periods. The drop in net employment growth for the Southern subregion for the second
period pardldsthat for the rest of the nation.

Underlying this strong net employment growth in the Southern subregion are very high job creation rates
over dl three periods. The Southern subregion’sjob creation rate in producer servicesis above 60
percent for al three time periods. Interestingly, the job destruction rates for producer services
edtablishments in the Southern subregion are dightly higher than for establishmentsin generd. The job
cregtion rates for the Northern and Central subregionsin producer services are adso higher than the
rates for establishmentsin generd. In contrast to the pattern for the Southern subregion, the job
destruction rates are much lower for the Central and Northern subregions in the earliest time period.

It is possible to summarize the differences in the job flows rates by year, as shown in Figure 18 (see
A2.8for adescription of the estimation specification). The differences between the job flowsratesin
producer servicesin the subregions of Appaachia compared to the rest of the U.S are shown in Table
16. The upper pand shows the differences in these rates when aggregating the results up to the
producer servicesindusiry over dl of the yearsin the study.

Figure 18-A. Net Employment Growth in Producer Services by Subregion
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Figure 18-B. Job Creation & Destruction Ratesfor Producer Services by Subregion

Job Creation and Destruction

80

60 —&— Central POS
—&— North POS
‘/P — South POS
—m— Central NEG
—#— North NEG

40
_——= South NEG

20 T T
1982-87 1987-92 1992-97

Confirming the results from Figure 18, the net employment rate for the Southern subregion is the highest
relaive to the other subregions: the rate is about 9 percentage points above the net employment growth
rate for the rest of the U.S., whereas the other subregions have net employment growth rates below that
for therest of the U.S. Thejob creetion rate for the Southern subregion is higher than the rates for the
other subregions as well astherest of the U.S. All three job destruction rates are below that for the rest
of the U.S. The lowest job destruction rate isin the Northern subregion. Finally, the redllocation rates
for the Centra and Northern subregion are lower than for the rest of the U.S., but the Southern
subregion’ s redllocation rate is indistinguishable from that of the rest of the U.S.

The lower pand of Table 16 shows the differencesin the job flows rates in producer servicesin the
subregions of Appaachia, compared to the rest of the U.S., when controlling for differencesin
composition of these areas in terms of industry, branch activity, establishment sze, and time series
patterns. These controls greatly affect the net employment growth rate of the Centrd and Northern
subregions (raising both by about four percentage points). With the controls, the net employment growth
rate of the Centra subregion now exceeds that of the rest of the U.S. by nearly two percentage points.
This improvement has come about amost exclusvely through higher job cregtion rates. The differences
in death rates are not much affected by the controls (they remain much lower than those for the rest of
the U.S).
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Table 16: Job Flows of Producer Services by Subregion

Subregions Net Job Job Reallocation
Employment | Creation Destruction
Difference in Aggregate Rates
Central -211 -9.61 -7.50 -17.11
North -6.12 -9.16 -3.04 -12.20
South 9.35 4.68 -4.67 ** 0.00
Controlling for other Factors*
Central 1.66 -5.73 -7.39 -13.13
North -2.00 -6.29 -4.30 -10.59
South 9.39 342 -5.97 -2.55

*Other factors include industry, branch activity, size, and years.

All differences are statistically significant except when denoted by **.
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7.  Conclusions

One indicator of the general economic hedlth of aregion isthe rate at which new jobs are cregted. The
newly developed Longitudina Business Database has been used in this report to develop a detailed
portrait of establishment formation and attrition and job crestion and destruction in the Appalachian
Region. The foremodt finding is that the pace of redlocation in Appdachiaislower than it isfor the U.S.
Thisisevident in Appdachid s rdatively lower establishment birth and desth rates and job creetion and
destruction rates. For example, on average over the study time period, the U.S. job cregtion rate
exceeds 45 percent, while the Appaachian job crestion rate is 43 percent. Similarly, the U.S. job
destruction rate is about 35 percent, while the Appaachian job destruction rate is about 33 percent.
Even when controlling for other differences, job creation rates are 1.2 percentage points lower and job
destruction rates are 3.4 percentage points lower in Appdachiareative to the rest of the U.S.

Another indicator of the generd economic hedth of aregion isthe qudity of itsjobs. The qudity of jobs
is measured in this report by the average wage paid at the establishment. Here too there is cause for
concern about the economic health of Appalachia. The andysis shows that wages are about 10 percent
lower in Appaachiathan in the U.S. even when controlling for differencesin other characteristics across
the two areas. Thiswage discrepancy has not narrowed over the time of the sudy. Moreover, new
establishments have a smilar wage gap. Employees at new establishments earn wages 10 percent less
than at new establishments in the rest of the U.S.

The producer services sector of the Appalachian economy has higher birth rates and job creation rates
than the rest of the Appalachian economy, but the discrepancy between Appaachiaand the U.S. exists
even in this sector. For example, the gap between job creation rates for Appaachiaand the U.S. is1.2
percentage points for the total economy and 1.6 percentage points for producer services. More
troubling is the fact that the gap between the wages for employees at establishmentsin Appaachiaas
compared to employees at establishments in the rest of the U.S is much larger in this sector than for the
totd economy. Findly, thiswage gap is even higher gill for new establishmentsin producer services than
for new establishmentsin the rest of the U.S.

The heterogeneity of the Appalachian Region is evident throughout the analysisin this report. Basic
summary datistics concerning the number of establishments and employment in the subregions as
classfied by location and industry show enormous differences in the subregions. In terms of the
indicators of economic hedlth in the subregions, there are d o large differences across the subregions.
For example, even when controlling for other differences the Central subregions employees have wages
about 20 percent below the rest of the U.S. but the Northern and Southern subregions employees face
asmaler wage gap of about 10 percent. The Central subregion’slow job cregtion rates can partly be
explained in terms of the industry composition of the region. Thisislessthe case for the Northern
subregion where the job crestion rates are markedly low even when controlling for other characteristics
(athough contralling for these characteristics does raise the job creation rates a bit). On the other hand,
the wage gap in the Northern subregion is not as severe asit isfor the Centra subregion. Findly, the
Southern subregion appears to be faring the best of the three subregions in terms of the indicators of
economic hedth andyzed. When controlling for other differences, it is gpparent that thisisin part due
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amost equaly to high job creation rates and low job destruction rates. Nevertheless, the wage gap for
the Southern subregion is about 10 percent even when controlling for other differencesand thisgap is
relaively steedy over the study period. In sum, the Appaachian Region has areas that are comparable
to the U.S. (for example, job creation in South) but has many other areas where it ill lags behind the
rest of the U.S.
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Al. DataAppendix

Al11 Consraining Datato Inscope

Egtablishmentsin the following industries are excluded as out of scope to the Economic Census:
Agriculturd Production; Agricultural Services, Forestry, Fishing; Railroad Transportation; U.S. Postd
Service;, Elementary and Secondary Schoals; Colleges, Universties, and Professona Schools; Labor
Unions, Palitical Organizations, Religious Organizations, Private Households; Public Adminigtration,
Undlassified Establishments; and establishments with missing industry codes. (Although the SIC system
changed over the sample period, the 2-digit and 3-digit industry codes that conditute the list of out of
scope industries did not change.) The geography exclusions for the Economic Census are for
edtablishments that are located in the following aress: foreign, Guam, Virgin Idands, Northern Marianas,
and Puerto Rico. Findly, establishments that report 941 payroll taxes for benefit payments and various
funds are excluded.

Out of scope establishments account for 100% of Agriculture and Public Administration establishments,
less than 0.5% of Trangportation establishments and about 9% of Services establishments for the U.S.
Smilarly, they account for 100% of Agriculture and Public Adminigtration establishments, less than 0.5
% of Trangportation establishments and about 14% of Services establishmentsin Appaachia. In order
to maintain the links in the establishments over time, an establishment is deleted if it is ever out of scope.
Thus some in-scope observations are deleted in every year (cases where the establishment is sometimes
in-scope and out of scope). For the U.S., out of scope establishments account for about 7% of
establishments in 1982-87 and about 11% in 1992—-1997 (the increase is due to the agricultura sector)
and about 18% of employment in each of the census years. For Appalachia, out of scope
establishments account for about 8% of the establishmentsin 1982—1987 and about 11% in 1992—
1997 and about 18% of employment in each of the census years. Note that scope is determined only
after filling in missng indudry codes (see the section below).

Al12 Fillingin Missing Industry Codes

There are over 200,000 establishmentsin 1982, 1987, and 1992 and about 60,000 establishmentsin
1997 that are missing their industry codes for the U.S. For Appaachia, there are about 20,000
establishmentsin 1982, 1987, and 1992 and 7,000 establishmentsin 1997 that are missing their
industry codes. The missing industry codes are filled using codes from other years. Since industry codes
are mogt reliable in census years, the data editing agorithm first searches for an industry code in the next
census year, then searches forward from t+ 1 to 1998, and then backwards from t-1 to 1977. A

second edit to the data takes care of industry codes that do not appear in the officid SIC system. Using
data from other yearsfillsin industry codes for over 100,000 establishments in each of the years 1982,
1987, and 1992, and about 40,000 establishmentsin 1997. For Appaachia, using data from other
yearsfillsin industry codes for over 10,000 establishmentsin 1982, 1987, and 1992, and about 2,000
edablishmentsin 1997. The impact of editing the industry data did not materidly change the industry
digribution for the U.S.
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Al1.3 Removing Outliers

During the andyd's of the employment data, impossibly large births were discovered in the data
(establishments with more than 5,000 employees). All of these cases of large births in the in-scope data
were deleted. Similarly, the wage data were found to include some establishments with impossibly large
wages. For each year, al wage data that exceeded ten million dollars were deleted. In addition, any
wage data that exceeded one million dollarsin ayear were deleted unless the establishment had five or
less employees and was in one of the following industries. security broker, motion pictures, theetrica
productions, doctor’s offices, or legal services.

Al4 Differencesin Designation Rules

In order to consstently measure births and deaths at establishment and in terms of employment flows,
births and deaths are designated based upon establishment employment rather than positive payroll
(whichis essentidly the rule used by the LBD anaysts). In addition, the congtraint that an establishment
isonly kept if it has poditive employment in at least one of the yearsin ayear-pair is applied to the data
in this paper. To the extent that entering and continuing establishments have zero or missng employment,
this designation will produce birth/death designations thet differ from those produced by Jarmin and
Miranda. There are about 700,000 establishments that have zero or missng employment inthe U.S. in
any census year. Similarly, there are about 50,000 establishments that have zero or missing employment
in Appalachia The mgority of these cases, for both the U.S. and AR, are births. The employment rule
yields about the same number of births and deaths as the payrall rule but has significantly fewer
continuers.

A15 SizeClassDummies
Establishments are classified based on their employment averaged over the two yearsin each year pair.
The gze dasses ae

Class 00-4 employees

Class 15-19 employees

Class 2 20-49 employees

Class 350-99 employees

Class 4 100-249 employees
Class 5 250-500 employees
Class 6 500-999 employees
Class 7 1000 or more employees

A1.6 Definition of Producer Services

The following four papers were used as guides in defining producer services (Goe 1996), Beyers and
Lindahl (1996), Harrington and Garneau (1998), and Beyers (1989). Although the generd concept of
producer services is the same across these papers, services used by firmsin their production processes,
the actud definition varies in inclusveness across the papers. The definition used in this paper is
comprised of the most frequently cited two-digit industries. Thus the producer services group in this
paper consgts of the following indugtries: banking, nondepository ingtitutions, security brokers,
insurance carriers, insurance agents, red estate, business services, legd services, and engineering and
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management. Note that the industry definition for 1982 is not strictly comparable to those for 1987,
1992, and 1997 since under SIC72 87 was part of 89, and SIC 89 is not included in the definition of
producer services used in this paper.



A2. Methodology Appendix

A2.1 Measuring Differencesin Size of Establishments
The difference in Size of establishments between Appaachia and the rest of the U.S. is measured viaa
regression on log of average size with adummy for whether or not the establishment isin the
Appdachian Region (ARC). Thelog of average Szeis usaed since this dlows the coefficients to be
interpreted as showing gpproximately the percent difference in size between Appaachiaand the rest of
the U.S.A version of the regresson controls for the differences between the Appa achian Region and
the rest of the U.S. in branch activity, industry composition, and years. Contralling for differencesin
industry and branch activity removes the effects of differencesin industry and branch activity
compostion of the Appalachia and the rest of the U.S. Thus, the controls are industry dummies
(Industry), year dummies, and branch activity dummy (MU). Letting D¢ refer to thelog of average Sze
for establishment e, the regression equatl on has the form:

(1)Dee =a +b* ARCetgf MUe+f *alndustrya+h a Year +ex

When the comparison group is the subregions of Appaachia, the regresson format isthe same asin
Equation 1, except now the Appaachian Region dummy is replaced by three regional dummies.

A2.2 Measuring Differencesin Wages at Establishments

The difference in the wages between Appaachiaand the rest of the U.S. is measured using aregresson
on (log of) wages by year with adummy for whether or not the establishment isin the Appa achian
Region (ARC). The regressions are run by year to control for the fact that wages are in nomina dollars
and are growing over time. Thelog of wages are used since this alows the coefficients to be interpreted
as showing approximately the percent difference in wages between Appaachiaand the rest of the U.S.
A verson of the regression includes controls for other differences in Appaachia and the rest of the U.S.
The controls include industry dummies (Industry) , size class dummies (Sze), and abranch activity
dummy (MU). Letting Wy refer to the log of the wage for establishment e, the regression equations
have the form:

7 1514
(2W« =a+b* ARCetg MUa+di* § Size+| *Q Industry«+ex
1 1

These are run as employment-weighted establishment-level regressons and so the coefficient on the
Appdachian dummy can be interpreted as the difference in wages for the average employeein
Appdachiavis-avisthe rest of the U.S. When the comparison group is the subregions of Appaachia,
the regression format is the same as in Equation 2, except now the Appa achian Region dummy is
replaced by three regiona dummies,

A2.3 Calculating Establishment Birth and Death Rates

In measuring the birth and degth rates, the first question is what is the correct choice of the base. There
are three potential choices for denominators for t-1 to t birth and deeth rates: t, t-1, the average of t and
t-1. The choice mainly concerns whether one usest or t-1 as the denominator for births. Dunne,
Roberts, and Samuelson (1988) use t-1 for births and deaths. They describe the motivation for their
choices asfallows “The denominator of the exit rateis dl firmsin operation a the beginning of thetime
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period and thus represents the pool of potentid exiting firms. In the case of entry the pool of potentia
entrants cannot be observed. The denominator of the entry rate is the number of firms... in the previous
period.” Jensen (1998) decomposes a particular year into its birth and death components and hence his
measures are timed in a different manner than in the current paper. If one were to apply the timing
conventions of this paper to Jensen’s measures, his measures would usett for births and t-1 for deaths.

Since the andydsin the current paper isin terms of pairs of years, it makes sense to use a measure that
makes the birth and death rates for that pair of years comparable. Since gross flows concepts are aso
used in this paper, it makes sense to have the denominator used by both birth and degth rates to be the
average of the number of establishmentsin the two time periods. Thisyields a nice connection between
the employment-weighted establishment birth and deeth rates and employment flow rates. Thus the
measures are;

NE (t-1,t) = new entrants betweent-1 and t (exigt a timet)
NX (t-1,t) = exitersthat departed betweent-1 and t (exig @ timet-1)
NT(t) = number of establishmentsin't

ANT(t-1t) = average number of esablishmentsint-1 and t:
[NT (t-1) +NT (T)] / 2

Entry Rate  ENT (t-1t) = NE(t-1t) / ANT (t-1,0)

Exit Rae EXT (t-1,t) = NX(t-1,t) /ANT (t-1,t))

When applied to the data, the highest birth rates are those that uset, the lowest are those that use t-1
(and of course, the measure that uses the average of t and t-1 employment fals between these). The
measure of the degth rates that uses the average of t and t-1 employment is lower than the measure that
usest.

Weighted Birth and Death Rates
The establishment birth and death rates weighted by employment are measured as.

EE (tt-1) = employment associated with new entrants between t-1 and t
EX (tt-1) = employment associated with exiters that departed betweent-1 and t
ET(t) = employment a dl esablishmentsin t

DENOM (t-1,t) = average number of employment at establishmentsint-1and t:
[NT (t-1) +NT (T)] / 2

Employment Formation Rate: EENT (t-1,t) = EE(t-1,t) /DENOM (t-1,t)

Employment Attrition Rete: EEXT (t-1,t) = EX(t-1,t) /DENOM (t-1,t)

A2.4 Measuring Probabilitiesthat an Establishment isa Birth or Death

In order to test the sSgnificance of these differences, the establishment-leve data are pooled and logistic
regressions are used to examine differences in the probability that an establishment isabirth (death) in
Appaachiaand the rest of the U.S.A verson of the regression includes controls for other differencesin
Appdachiaand the res of the U.S. The controls include industry dummies at the sectord leve
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(Industry), year dummies, Sze class dummies (Sze), and a branch activity dummy (MU). Note that the
regressions compare the Appaachian Region to the rest of the U.S. (whereas the plots show the
Appaachian Region and the entire U.S.) Letting Eq refer to the event in question (for example when
looking at births E is 1=hirth, 0=otherW| %), the regressions have the form:

(3) E«=a+b* ARCHgf MUedd*é SizaHf a Industrye-+t* a Year+ex

The coefficients on the Appa achian dummy for this regresson are presented in the tables below. Table
A1 shows the results for the regressions comparing Appaachiato the rest of the U.S. The negative and
ggnificant coefficients on the Appaachian dummy mean that the probability that an establishmentisa
birth (death) islower if the establishment isin Appaachiarather than in the rest of the U.S. Industry at
the sectord level continues to be a control for the producer services regression because the producer
services industry includes establishments in two different sectors of the economy (FIRE and Services).
When the comparison group is the subregions of Appdachia, the regresson format isthe same asin
Equation 3, except now the Appaachian Region dummy is replaced by three regiond dummies. Table
A2 shows the results for the regressions comparing subregions of Appaachiato the rest of the U.S.

Table Al: Births and Deaths Comparison

Tota Economy Producer Services
Type of _ )
Comparison Exit Entry Exit Entry
Average -0.07 -0.06 -0.16 -0.08
Establishment
Controlling for -0.10 -0.06 -0.18 -0.10
other Factors *

* The factors are industry, branch activity, size, and years.
All differences are statistically significant.
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Table A2: Probability of Births and Deaths Comparison

Total Economy Producer Services
Region Exit Entry Exit Entry
Average Establishment
Central 0.05 -0.04 -0.19 -0.07
North -0.09 -0.18 -0.17 -0.23
South -0.09 0.06 -0.15 0.06
Controlling for other Factors*
Central **-0.02 -0.06 -0.23 -0.11
North -0.11 -0.19 -0.18 -0.24
South -0.11 0.06 -0.18 0.04

* The factors are industry, branch activity, size, and years.
All differences are significantly different except those denoted by **.

In order to quantify how much lower the probability is, the predicted probability that an establishment is
abirth (death) for Appalachiaand the rest of the U.S. is caculated. The probability is: Probability
(Y=1) = e*¥(1+e*"). Where Y isbirth (death). Thisis caculated for ARC=1 and ARC=0 for the
ample regressons. Cdculating the associated probatilities is more complicated when controlling for
other characterigtics snce the caculation involves picking a vaue for each of the varigblesin the
equation. Since dl the variables are dummies, asmple rule such as usng the mean vaue will not work.

For the total economy case comparing Appdachiato the rest of the U.S., two combinations of
characterigtics are chosen to see how the probabilities of an establishment being a birth or death
changes. For each of these choices, the time period is 1982-87 and the indugtry is Services (which has
the most establishments). The first combination reflects the characteristics of the mgority of
edablishmentsin the U.S,, branch activity is set for sngle units and the establishments are in the smallest
gzeclass The second choiceisfor adightly larger size class (2049 employees) and multi units. For
the small angle units, the difference between Appaachiaand the U.S in the probability that an
edablishment isabirth is about 1.5 percentage points and for a death the difference is about 2
percentage points (Appdachiais lower for both). For the medium multi units the percentage differences
between Appalachia and the U.S. are less than 1 percentage point with the gap dightly larger for degths
(Appdachiaislower in dl cases).

A25 Measuringthe Differencesin Wages at Entrants (Exiters)

The wages of entrants (exiters) in Appalachia are compared to entrants (exiters) in the rest of the U.S.
by pooling the establishment data and running a regression on the log of wages. Theregresson is
employment-weighted o that the coefficients reflect differences in wages for the average employee
(rether than the average establishment). A version of the regression includes controls for other
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differencesin Appadachiaand the rest of the U.S. The controls are industry, branch ectivity, size, and
years. Letting A4 refer to the (log of the) average over the year-wage pairs wage for establishment e in
one of the three groups (births, deaths, or continuers) the regression equation has the form:

(4)Auza-+b¥ ARCtf MUoctdl* & SizeHfj* & Industrye+h & Year+a«

Note that the regressions without controls do not control for differencesin years and thus are not
directly comparable to the regressions without controls by year. When the comparison group isthe
subregions of Appalachia, the regression format is the same asin Equation 4, except now the
Appdachian Region dummy is replaced by three regiond dummies.

A2.6 MeasuringtheDifferencesin Sizesat Entrants (Exiters)

To test the Sgnificance of these Sze differences, regressions are run for each of these three groups of
establishments (births, degths, continuers) with the sample pooled over time on the (log of the) average
gze vaiable with an Appaachian dummy. A verson of the regresson includes controls for other
differencesin Appdachia and the rest of the U.S. The controls are branch activity, industry, and years.
Letting Dgoc refer to the log of the average size of an establishment e that isin one of the three groups G
of establishments (births, desths, or continuers), the regresson formet is:

1514 2
(5)Deic =a+h* ARCertgt MUerH * § Industrye+h § Year+ex
1 1

Regression results reported are for unwei ghted regressions and so show the results for the average
establishment. When the comparison group is the subregions of Appaachia, the regresson format isthe
same asin Equation 5, except now the Appaachian Region dummy is replaced by three regiond
dummies,

A2.7 Calculating Job Creation and Destruction

Job creetion and destruction rates are ca culated using the methodology from Davis, Hdtiwanger, and
Schuh (1996). The job creation (destruction) rate is measured as the weighted average of the
employment growth rates of expanding (contracting) plants including the contribution of entering (exiting)
establishments. The employment growth rates are measured as the change in employment between t-1
and t, divided by the average of employment int-1 and t. This measure of growth rates isthe preferred
measure since it is symmetric about zero and can incorporate establishment births and deaths.

Relationship Between Establishment Birth and Death Rates and Job Creation and
Destruction Rates
A nice feature of the establishment formation rates used in this paper is that these are the same
rates as the job creation at births (POSB) and job destruction at deaths (NEGD) found in
Davis, Haltiwanger, and Schuh (1996). That is,

EENT (t-1,t) = POSB (t-1,t)

EEXT (t-1) = NEGD (t-1,0)
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A2.8 Measuring Differencesin Job Creation and Destruction Rates

In order to check the significance of these differences in employment dynamics, the establishment-leve
data are pooled and employment share-weighted regressions are run of the growth rates on adummy
variable for the Appaachian Region and relevant establishment-level controls. The growth rates are net
employment, job creetion, job destruction, and total redlocation. A version of the regresson includes
controls for other differencesin Appaachiaand the rest of the U.S. The controls include year dummies,
industry dummies, a branch activity dummy, and a series of size class dummies. The regressons
compare the Appaachian Region to the rest of the United States (whereas the plots show the
Appaachian Region and the entire United States). Letting G4 refer to one of the four growth ratesin
question, the four regression equations have the form:

(6)Ga=a+t¥ ARCogf MUetdi* & Size# j*8 Industryecth. Year-+e.

These are establishment-level regressons weighted by establishment-level (average) employment shares
using pooled data. Since the regressions are weighted by the (average) employment share, the
coefficients correspond to the aggregate measure of the growth rate concept being estimated.™ For
example, the coefficient on ARC for the net employment regression shows the percentage point
difference in the net employment growth rate for Appaachia as compared to the rest of the U.S. When
the comparison group is the subregions of Appaachia, the regresson format isthe same asin Equation
6, except now the Appa achian Region dummy is replaced by three regiona dummies.

¥ Thisform of regression is used by Davis and Haltiwanger (1999) for their plant-level regressions. An
alternate form of the regressions that could have been used is weighted by employment and thus shows the
difference between the growth rates for the average employee. The regressions weighted by employment look very
similar to these regressions once we include the year dummies.
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