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EXECUTIVE SUMMARY

he longest peacetime economic expansionsin U.S. his-

tory set the pace for the last 20 years of the 20th century
andcarrieditintothe 21st. The region’seconomy has grown
alongwiththe nation’s, butthe national economy expanded
more. Inthe 1980s and 1990s employmentand total income
expanded faster in the nation than in the Philadelphia
metropolitan area. But by some measures of personal well-
being — per capita income and the unemployment rate —
Philadelphiadid better than the nationand many other large
metropolitan areas.

Both the nation and the region continued to shift their
focus from the production of goods to the production of
services. Accompanying thisindustrial evolution has been
a shift in the kinds of occupations Americans undertake.
More and more jobs have greater educational and training
requirementsthaninthe past. Thisisespecially true for jobs
in metropolitan areas like Philadelphia. The recent eco-
nomic expansion came to an end in March 2001, but in the
currentslowdown and inthe nextexpansion, the long-term
trends are likely to continue.

= The shift to services has been more dramatic in
Philadelphiaand most other large metro areas than
inthe nation.

Growth in the Philadelphia region has been con-
centrated in nonfinancial services, especially health
and business support services. Philadelphia has long
had a strong health services sector, but business sup-
portservices, thoughaverage vis-a-visthe nation, have
notplayed as large arole in Philadelphiaas they have
in most other large metropolitan areas. This fact pre-
sents a challenge for the region in maintaining its
position as a knowledge-based economy. Unfortu-
nately for Philadelphia, the shift to services has been
driven as much by a decline in goods-producing in-
dustries, primarily manufacturing, as by growth in
services.

< Philadelphia, like mostlarge metroareas, hasalarger
share of workers in knowledge-based occupations
than the nation as awhole.

The region even has a greater share of jobs in
knowledge-based occupationsthan many other large
metropolitan statistical areas. Havingalarger propor-
tion of workers in knowledge occupations—profes-
sional and managerial occupations that require a
bachelor’sdegree oreven highereducation—bolsters
personal economic well-being in the area. Highly

educated workers have higher incomes and lower
unemployment rates than less educated workers.

Theshifttoservice industriesand knowledge-based
occupationsis projected to continue.

Nonfinancial service industries will continue to
grow as a share of output and employment, but not
necessarily those nonfinancial services thathave large
sharesin Philadelphia. The knowledge-based indus-
tries and occupations that will grow fastest in the
currentdecadearein business supportservices, espe-
cially computer-related services, but Philadelphiadoes
not have a greater share of these industries and occu-
pations than other metro areas. Philadelphia does
have a greater share of jobs in health care than most
large metroareas. Butthe typesofjobsin healthcareare
likely to shift in the coming years, and Philadelphia’s
health-care industry will have to accommodate those
shifts.

Philadelphia needs to be attractive to knowledge-
based firms and workers.

Key elements for growth of a local knowledge-
based economy are research and developmentactivity,
availability of venture capital, convenienttransporta-
tion, access to business services, an educated labor
force, and positive quality-of-life attributes. Philadel-
phiascores well on some of these factors but less well
than many other metroareason others. Tocompeteas
a center for knowledge-based economic growth, the
region needstofocusitsdevelopment policiesonthese
critical factors.
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ted.crone@phil.frb.org

or
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THE INDUSTRIAL EVOLUTION:

Two Decades of Change

In the Philadelphia Metro Area’s Economy

he final 20 years of the last century began with back-to-

back recessions (1980, 1981-82), but these years also
included the two longest peacetime economicexpansionsin
American history. The expansion that began in 1991, the
longestonrecord, ended in March 2001. The long economic
expansionsand infrequent recessions of the past two decades
were accompanied by major changes in the structure of the
national economy.! And these changeswill likely continue
throughthe currentslowdownand beyond. The industrial
structure has been altered by advances in technology that
haveresulted in new and transformed productsand services
and innew methods of production. Changes have alsocome
about as a result of demographic trends and shifts in the
kinds of goods and services demanded by consumers. The
economies of the nation’s metropolitan areas have been
subjecttothisbroadevolution, butlocal economies have also
experienced individual changes in their industrial and
occupational structures. This report compares the changes
in Philadelphia’s economy over the past 20 years with the
changes in the national economy and the economies of 13
other large metropolitan areas.? The metropolitan areas in
the comparison group are the 10 largest metro areas in the

country, including Philadelphia, and the other metro areas
inthe Northeastand Midwest with populations greater than
2 million.®

The Region’s Economy Has Grown at a Modest Pace

The economy of the Philadelphia metropolitan area has
expanded along with the national economy, but economic
growth in the region has lagged growth in the nation.
Personal income (adjusted for inflation) and payroll
employment have both grown more slowly in Philadelphia
thaninthe nationoverthe past20years (Figure 1). However,
because the populationand labor force intheregiongrew at
less than half the national rate in the 1980s and 1990s, the
metropolitanarea’sunemploymentrate hasgenerally been
ator below the national average (Figure 2).

Although the Philadelphia area lagged the nation in
overall growth, it surpassed the U.S. and many other large
metropolitanareasinsome important measures of personal
well-being. Per capita income in the Philadelphia
metropolitan areawas 14 percentabovethe U.S. averagein
1999 (latest local data available), and it was sixth highest
among the 14 large metropolitan areas in our comparison

! Both recessions and expansions play a role in this restructuring. Firms often use slow periods to retrain workers and upgrade
equipment in order to better position themselves for ensuing economic upturns. See Sill, 1998.

2The Philadelphia metropolitanareaconsists of five counties in Pennsylvania—Bucks, Chester, Delaware, Philadelphia, Montgomery—
and four counties in New Jersey—Burlington, Camden, Gloucester, Salem.

% Philadelphia is the fourth largest metropolitan area in the nation. The other nine largest are Los Angeles, New York, Chicago,
Washington, Detroit, Houston, Atlanta, Dallas, and Boston. The other metro areas in the Northeast and Midwest with populations
greater than 2 million are St. Louis, Baltimore, Pittsburgh, and Cleveland.



group. Since 1980 per capita income in
the Philadelphiaregion grew faster than
the national average and faster than per
capitaincome in most other metro areas
in our comparison group. Only Boston,
New York, and Atlanta had greater per
capitaincome growth (Figure 3). Personal
economic well-being in the region has
been sustained at a high level in part by
therestructuring ofthe region’seconomy.
Therestructuring ofthe Philadelphiaarea
economy reflectsthe broad features of the
restructuring that has taken place in the
national economy, but there are some
important differences as well.

The Economy Has Shifted from Goods
to Servicesinthe Nationandthe Region

The economic growth of the last two
decades has been accompanied by an
evolution ofthe national economy away
from the production of goods to the
provision of services (Nakamura, 2000).
This process began well before 1980, but
between 1980 and 2000, services became
alarger share of gross domestic product
(GDP)thangoods. In 1980the production
of goodsaccounted for 54 percentof GDP,
and services accounted for the other 46
percent. By 2000 those shares were
reversed.* Amore detailed breakdown of
output in the goods and service-
producing industries is available in the
estimates of gross product at the state
level. (See The Changing Composition of
Gross State Product.)

4 In the Bureau of Labor Statistics’ Standard
Industrial Classification System (SICS), the
goods-producing industries include
agriculture, manufacturing, construction,and
mining. The service-producing industries
aretrade, transportationand utilities, financial
services (including banking, investing,
insurance, and real estate), private
nonfinancial services (including health care,
business support services, and engineering,
accounting, and management services), and
government services. A new classification
scheme, the North American Industry
Classification System (NAICS), is being
implemented, but complete statistical
coverage by NAICSis notyetavailable sowe
use SICS.

Figure 1
Measures of Economic Growth
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Source: Bureau of Economic Analysis and Bureau of Labor Statistics

Figure 2

Percent Quarterly Unemployment Rates
12

11 N
10
NIVA
e A\ .
7 A:?J .‘\.\\'\A “~.

I AR} \ 4 8
6 /e
5 ’.‘\ \/*/,' \&h-r\

e Ak \ US

4 “van ¥ N e
3 > PhilaMSA
2
1
0 T e

80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01

Source: Bureau of Labor Statistics

Figure 3

Real Per Capita Income Growth
1980 - 1999

Percent Growth
7 oo

622
60 | 1569

so ] [ 48.6 475 463
1 ) 426

41.1 40,
40 H — || 0.5 387 373 36.2

33.3
27.9

30 H | -

20 — -

10+ — -

0

& & > Nad (¥} ° o © < > > & &
& ‘ﬁé && Q‘\V %‘\9 Q"\\‘) ng% & \&é R «e"& Q\‘o‘ .@\K’Q &}e oeg\
A S S
Y&y v S a7 B & V¥ ¥ V@V

Source: Bureau of Economic Analysis




We do not have data on output for
metropolitan areas that can be compared
with national gross domestic product or
gross state product. But we do have
statistics on nonfarm employment and
earnings that allow us to compare
metropolitan areas with one anotherand
with the nation as a whole. The trend
towardagreater share of outputinservices
and a smaller share in goods has been
paralleled by similartrendsinemployment
and earnings.®

The structural shifts in the economy
over the past two decades were more
pronounced in the Philadelphia
metropolitanareathaninthenation. The

28%

Figure 4a
Shares of Nonfarm Employment
1980 and 2000
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Source: Bureau of Labor Statistics
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share of jobs and earnings in private

service-producing industriesrose nearly
14 percentage points in Philadelphia
versus 11 to 12 in the nation (Figures 4a
and b). In both the U.S and Philadelphia
the private service-producing sector
increased its share of total employment
and earnings primarily at the expense of
the goods-producing sector. Govern-
ment’s share of jobs and earnings fell in
boththe regionand the nation. From 1980
t02000governmentemploymentdeclined
from 13 percent to 11 percent of total
employmentinPhiladelphiaand from 18
percent to 16 percent in the nation. The
Philadelphiaeconomywasmoreoriented
to private service production than the
nation in 1980, and it became even more

Source: Bureau of Economic Analysis

Figure 4b
Shares of Nonfarm Earnings

1980 and 1999
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service oriented by 2000.

Philadelphia is not unique in its
orientation toward the service industries; most large
metropolitan areas have a higher share ofemploymentand
earnings in private service-producing industries than the
national average. So how does Philadelphia compare with

*Earningsinclude wages and salaries, other labor income, such as
employers’ contributions to health insurance and retirement
plans, and proprietors’ income. The share of earnings in the
private service-producing sector is smaller than the share of jobs
because average wages and salaries are lower in those industries
despite the fact that some service industries have very high wages
and salaries. In Philadelphia wages and salaries are higher than
the national average in both the goods- and service-producing
sectors. The differential in the goods-producing sector is higher
than the differential in the service-producing sector.

other large metropolitanareas? Amongthe 14 metropolitan
areas in our comparison group, Philadelphia ranks fifth
behind New York, Boston, Atlanta, and Pittsburgh in the
percentage of jobsinthe private service-producing industries
(Figure5a),anditranksseventhinthe percentage ofearnings
in the service-producing sector (Figure 5b). The shift to
private service-producing industries was more pronounced
in Philadelphia than in most of the metro areas in our
comparisongroup. Theshare of Philadelphia’semployment
in the private service-producing industries increased 13.5
percentage points in the last 20 years, and the share of
earnings in the region increased 14.5 percentage points.®
Unfortunately for Philadelphia and most other large
metropolitan areas in the country, the shift in industrial
structure has notbeenthe result of faster-than-average growth
inthe private service-producing industries. For many large

5



Figure 5a
Percent of Employment in
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century in which most large, dense
metropolitanareas grew moreslowly than
small, less dense ones (Carlino and
Chatterjee, 2001).

Source: Bureau of Labor Statistics

Decline in Goods-Producing In-
dustries. In major metropolitan areas,
including Philadelphia, trends in the
goods-producing sector are driven by

manufacturing. There is little mining or

Figure Sb
Percent of Earnings in

1980 and 1999
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agriculture inthe large metroareasinthis
country, and therise in construction both
nationally and locally between 1980 and
2000 had a strong cyclical component.
Manufacturing. For many years

Source: Bureau of Economic Analysis
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because of increased productivity.

metropolitan areas, including Philadelphia, the shift in
industrial structure has resulted from a combination of (1)
slow growth or decline ingoods-producingjobs, especially
in manufacturing, and (2) relatively better, but still slower-
than-average, growth of private service-producing jobs,
especially in nonfinancial services. Only three of the 14
metropolitanareasin our comparisongroup (Atlanta, Dallas,
and Washington, DC) had faster growth than the nation in
private service-producingjobs between 1980and 2000. These

® Among the metroareasin our comparison group only Pittsburgh
and Baltimore had larger increases in the percentage of jobs in the
private service-producing sector. Only Boston, Pittsburgh, and
Washington, DC had larger increases in the percentage of earnings
in the private service-producing sector.

Philadelphia’s manufacturing sector
hasnotfared nearly aswell asthe nation’s.
Manufacturing employment in the Philadelphia area
declined 32 percent from 1980 to 2000; among the 14
metropolitan areas in our comparison group, only New
York, Baltimore, and Pittsburgh had larger percentage
declines (Figure 6a). Manufacturingjob losseswere so steep
inPhiladelphiathattheregion, unlike the nation, experienced
adeclineinreal earningsinthe manufacturing sector (Figure
6b). The decline in manufacturing jobs in the Philadelphia
area was similar to the decline in manufacturing jobs in

" Productivity increases in the computer and office equipment
industry have been especially strong. The decline in jobs in that
industry in the past two decades was greater than the decline in
manufacturing jobs generally, but the output gain was several
times the increase in other manufacturing industries.



Pennsylvaniaasawhole (32 percentinthe
metropolitan area and 30 percent in the
state), less than the decline in New Jersey
(41 percent),and greater thanthe declinein

Delaware (17 percent). The heavy overall 80

Figure 6a
Manufacturing Employment Growth
1980 - 2000

Percent Growth

lossesin manufacturingjobsinthetri-state 55.4
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region can be attributed to a number of 0

factors, including slower growing markets,

higher manufacturing wages than other 2

parts of the country, higher taxes, and the

relatively high price or lack of suitable
industrial land (Crone, 1997). However,

Philadelphiadid betterthan six other metro

areasinourcomparisongroupinstemming
earningslossesin manufacturing because
Philadelphia retained a large share of its

Source: Bureau of Labor Statistics

higher-paying manufacturing jobs while

losing a greater portion of the low-paying
manufacturingjobs.®

In the Philadelphia area, employment
increased inonly one major manufacturing
sector — chemicals — although the

Figure 6b

Real Manufacturing Earnings Growth
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Percent Growth
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* Washington, DC is omitted because 1999 manufacturing earnings data were not available.
Source: Bureau of Economic Analysis

ceuticals than the nation, the growth in
pharmaceuticals helped the chemical
industry in the region proportionately more than in the
nation.

The greatest percentage decreases in manufacturing
employment in Philadelphia were in textiles, apparel, and
primary metals. These industries also had the greatest
decreases in jobs nationally and in the other large

8St. Louis, Cleveland, and Los Angeles had smaller manufacturing
job losses than Philadelphia but larger losses in manufacturing
earnings.

® Nationwide, four of the 20 major manufacturing sectors had job
increases between 1980 and 2000—rubber and plastic products,
printingand publishing, furniture and fixtures, lumberand wood
products.

metropolitan areas. However, in Philadelphia percentage
losses in these industries generally exceeded the declines
nationally and in most major metro areas. Textiles and
apparel are examples of lower-paying industries in which
Philadelphia had large job losses. Nationally, employment
in primary metals production has declined as imported
metals gained marketshare relative to domestic production
and technological change resulted in shifts toward greater
use of more advanced materials, such as plastics and
composites.

The decline of manufacturing in Philadelphia over the
pasttwo decadeshasbeen very severe when measured by the
loss of jobs; it has been less severe when measured by the
declineinreal earnings. Nonetheless, the poor performance
ofthe region’s manufacturing sector has been amajor factor
in Philadelphia’s shift to a service-producing economy.




Growth in Service-Producing
Industries. The private service-
producing industries include
transportation, utilities, trade, finance,
insurance, real estate, and a large
category called other nonfinancial
services. The largest increase in jobs
nationally and in the Philadelphia
region has been in these other
nonfinancial services like health care
and business support services.
Employment in these nonfinancial
servicesmorethandoubled inthe United
States in the last two decades, growing
more than twice the rate of overall
employment. Employment in finance,
insurance, and real estate grew atabout
the same pace as total employment in
the last two decades. However, within
the financial services sector, there has
been a shift away from depository
institutions and toward other types of
financial services firms, such as
investment companies, security and
commodity brokers, and financial
management firms.

Nonfinancial services. Jobs in
nonfinancial services represent more
than 30 percentoftotal jobsinthe nation,
and large metropolitan areas generally
have a larger share of employment in
nonfinancial services than the nation.
Amongthe 14 large metropolitan areas
inourcomparisongroup,only Cleveland
hasasmaller percentage thanthe nation,
and the difference is slight (Figure 7).
Philadelphiaranksfourthamong these
large metropolitan areas in the share of
jobs in nonfinancial services, and the
share has increased more in Philadel-
phia than in the nation and in most of
the metropolitan areas in our
comparison group. This was not the
resultof faster-than-average job growth
innonfinancial servicesin Philadelphia,
however. Inourcomparisongroup of 14
large metro areas, Philadelphiaranked
fourth fromthe bottominjob growthin
nonfinancial servicesand considerably
belowthe national rate (Figure 8a). Even
so, the number of nonfinancial services
jobshasalmostdoubledinPhiladelphia

Figure 7
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Figure 8a
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since 1980. But the shift to nonfinancial services in
Philadelphiahasaccelerated because of the large declinesin
the goods-producing sector.

Real-earnings growth in nonfinancial services in the
Philadelphia region was also lower than the national
average, but it was much closer to the average than was
Philadelphia’semploymentgrowth in nonfinancial services
(Figure 8b). A disproportionate share of the nonfinancial
services jobs generated or retained in Philadelphia were
higher-payingjobs. Indeed, Philadelphiahasa higher-than-
average proportion of nonfinancial services jobs in many
industries with higher-than-average earnings — health,
legal, and engineeringand managementservices (Figure9).

Financial services. In contrast to the rapid growth in
private nonfinancial services jobs since 1980, employment
in the finance, insurance, and real estate sector grew at the
same rate as overall employment.’® This

depository institutions nationwide have been relatively
steady. In Philadelphia, however, jobs at depository
institutions continued to decline after the mid-1990s, and the
decline even accelerated at the end of the decade.

Some ofthe declinesat depository institutions were offset
by growth atinvestmentfirmsinPhiladelphia. Employment
data are not available for these firms, but earnings growth
has been especially strong for investment companiesin the
Philadelphia area (mutual funds, unit trusts, and holding
companies). Earnings at investment companies in
Philadelphia have grown at more than twice the national
rate since 1982 (the first year for which detailed data are
available) and at a higher rate than in any of the other
metropolitan areasin our comparison group except Boston
(Figure11). The Philadelphiainvestmentindustry benefited
disproportionately from the strong equity markets of the

sector accounted for around 6 percent of
total employment in the nation in 1980
andin2000. InPhiladelphiatotal financial
servicesemploymentwasaround 7 percent
of total employment in Philadelphia in
1980and 2000, aslightly higher percentage
than in the nation. But the average job
growth in the broad finance, insurance,
and real estate sector masks some
significantchangeswithin this sector over
the past 20 years. The most significant
changes have been in the more narrowly
defined financial services category
(depository institutions, nondepository
lending institutions, investment
companies, and securities and
commodities brokers). This category is

Figure 9
Shares of Nonfinancial Services Employment
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largerthaneitherthe insurance or the real

estate category. Within financial services
there was a substantial change in
employmentbetween types of businesses.

Employment at Depository Institutions

Figure 10
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1990s. Investment company revenue
depends largely on the value of equities
under management, so as equity values
rose in the 1990s, the industry’s earnings

Investment Company Earnings Growth

Percent Growth

Figure 11

1982 - 1999
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earnings in Philadelphia.

The Metropolitan Area’s Occupational
Structure Is Knowledge Based

*Washington, DC and St. Louis are omitted because of missing data.
Source: Bureau of Economic Analysis

Shifts in the industrial structure of the
Philadelphiaregion have broughtchanges
in the kinds of jobs that people are doing in the region. In
addition, changes in how work is done have resulted in
changesinoccupationswithinmany industries. Forexample,
computerization has greatly increased the proportion of
workersininformation technology in the financial services
industry, and the rise of high-tech manufacturing has
increased the employment of engineers and technicians in
the manufacturing sector.

The occupational structure of the Philadelphia area’s
economy resembleswhat onewould expectinalarge metro
area. The largest occupational categories nationally and in
the Philadelphia metropolitan area are office and
administrative support, sales, and production (Figure 12).
These three occupational categories comprise almost 40
percent of the jobs in Philadelphia. Like most large
metropolitan areas, Philadelphia hasalarger percentage of
workers in office and administrative supportand asmaller
percentage in production.!* Some other occupational
categories that are proportionately more numerous in
Philadelphiaand other large metropolitan areasare business
andfinancial operations, health-care practitioners,and legal
services.

Theoccupational differences between large metropolitan
areas, including Philadelphia, and the nation are not
haphazard. Workers employed in most large metropolitan
areas are more likely to be engaged in white-collar or

1 The other occupations more heavily represented in Philadelphia
thaninthe nationare shaded in Figure 12. Occupational categories
of the Standard Occupational Classification system were revised
and expanded in 1999. Comparisons to previous years are not
appropriate, so we cannot measure how shares have changed
over the past two decades.
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Figure12
Occupational Categories
Ranked by Size in Philadelphia*

Occupation Percent of Total Workers|
Philadelphia Us
Office and Administrative Support 20.49 17.73
Sales 10.33 10.17
Production 8.15 9.92
Management 6.89 6.34
Transportation and Material Moving 6.57 7.49
Education, Training, and Library 6.46 5.77
Food Preparation and Serving 5.85 7.61
Healthcare Practitioners and Technical 5.72 472
Business and Financial Operations 4.00 3.43
Installation, Maintenance, and Repair 3.95 4.04
Building and Grounds Cleaning and Maintenance 3.20 3.36
Construction and Extraction 318 4.67
Healthcare Support 2.49 2.33
Computer and Mathematical 2.32 2.06
Persona Care and Service 2.28 2.01
Protective Service 1.91 2.32
Architecture and Engineering 1.82 1.97
Community and Social Services 131 1.10
Legal 1.13 0.67
Arts, Design, Entertainment, Sports, and Media 0.95 1.22
Life, Physical, and Social Science 0.92 0.71
Farming, Fishing, and Forestry 0.08 0.36

*Shaded categories are those with a larger share of workers in Philadelphia than in the nation.
Source: Bureau of Labor Statistics

professional occupations than are workers nationwide.
According to the Bureau of Labor Statistics, most of the
occupational specialties in these groups require formal
education atthe bachelor’sdegree level or higher.? Withthe

2The occupational groups in which most occupational specialties
require at least a bachelor’s degree are management, education,
health-care practitioners, business and financial operations,
computer and mathematical, architecture and engineering,
community and social service, legal, arts and entertainment, and
science.



exception ofarchitectureandengineering
and arts and entertainment, these
occupations figure more prominently in
Philadelphia than in the nation. Because

Percent
45

Percent of Workers in Knowledge Occupations*

Figure 13

1999

these occupations require more extensive
40

formal education than others, we refer to
them as knowledge occupations.

In the Philadelphia metropolitan area,
almost 32 percent of workers are in
knowledge occupations (Figure 13). Inour
comparison group of 14 metro areas,
Philadelphiarankssixthinthe proportion
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of workers in knowledge occupations.
Only Washington, DC and Boston have
much higher percentages. Philadelphia
ranks firstamong these 14 metro areas in

*Knowledge occupations are those that require a bachelor’s degree or higher education.
Source: Bureau of Labor Statistics

education; third inlife, physical,and social

sciences and health-care professionals;
fourth in legal occupations; and fifth in
community and social service
occupations.®* The data on health and
education occupations reinforce the data
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Figure 14
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the significant role these services play in
the economy of the Philadelphia
metropolitanarea.

The concentration of knowledge
occupationsinthe areameansthatafairly
large portion of the area’s workers have

35
30
25
20
15

357 333

326 325

w

—

(S
w
1=
=

29.9 279 275

269 26.0

29.1

jobs that typically suffer less
unemploymentthanjobsthatarefilled by
workers without higher education.
Workers with bachelor’s degrees have an
unemployment rate half that for workers
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without formal education beyond high

school and less than a third of the unemployment rate for
workers without a high school diploma (Bureau of Labor
Statistics, 2001). Philadelphia’s concentration of knowledge
workerscontributestoalowerand more stableunemployment
rate in the area.

Anotheraspect of knowledge occupationsistheir higher
earnings. Workers with bachelor’s degrees have average
earnings 50 percent greater than workers with only a high
school diplomaand more than twice the earnings of workers
without a high school diploma. A high proportion of

¥ The Philadelphia area ranks below the median for business
operations occupations, computer and mathematical operations
(ninth place in each), architecture and engineering, and arts/
design occupations (12th place in each).

knowledge workers contributes to the Philadelphia area’s
relatively high income level. Occupations with the highest
educational requirementsare also projected to be the fastest
growing occupations through most of the current decade.
Philadelphia may have to work to increase the educational
level of itsworking-age population to take fulladvantage of
the projected growth in these occupations. Among the
largestmetroareas, Philadelphiaisonly aboutaverage inthe
percent of the population age 25 to 64 with a bachelor’s
degree or more (Figure 14). The new jobs that the evolving
economy is creating increasingly require education at the
bachelor’s level or beyond, and Philadelphia will need to
raise the educational attainment of its work force if it is to
fully participate inthisjob growth. Thisissue wasidentified
as an important factor in the prospects for economic
development in the region in A Philadelphia Report Card
(Federal Reserve Bank of Philadelphia, 2001).
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Industrial and Occupational Trends
Will Affectthe Region’s Development

As in most large metro areas, employment in the
Philadelphia area is heavily concentrated in the private
service-producing industries, especially in nonfinancial
services. Thisconcentration has increased over the last two
decadesandislikelytoincrease further over the nextdecade.
Almost all the increase in nonfarm jobs in the next several
years in the U.S. is expected to be in the service-producing
industries, and more than half the net new jobs will be in
nonfinancial services (Figure 15).%* The largestabsoluteand
percentage increases in nonfinancial servicesjobswill be in
businessservicessuchascomputerand data processingand
personnel supply services, which are expanding into
technologically and professionally oriented fields. Although
Philadelphiahasalarge proportion of nonfinancial services
jobs, they are not concentrated in these computer or
technology-intensive servicesindustries.

Philadelphia has a significantly higher concentration of
nonfinancial services jobs in health and education services
than the nation. While jobs in both sectors are projected to
increase faster than overall job growth, they will notincrease
as fast as nonfinancial services jobs in general. Moreover,
there is a shift under way in the delivery of health services
that could reshape the health sector inthe region. Job growth
isprojected to be stronger in home health care, analyticand
diagnosticcenters, outpatientservices, and other specialized
health-care service providers than in hospitals and
traditional medical offices. Hospitalsand traditional medical
offices have been a large part of the health-care industry in
the Philadelphiaarea, sosignificantchange will be required
in the area’s health services sector if it is to continue to be a
source of strength for the local economy. Changesin health
care as an industry will bring changes in health-care
occupations. Increasing provision of health care through
channels other than hospitals could result in a shift toward
a lower concentration of health-care practitioners, such as
physicians,andagreater concentration of health-care support
occupations, such as medical assistants, nursing and home
health-care aides, and therapy assistants, with aconsequent
diminution of average earnings in this sector.

Acrossindustries, knowledge occupationsare generally
projected to increase at a faster rate than other types of
occupationsinthisdecade (Bureau of Labor Statistics, 2000).
Many ofthe occupationswith the highest projected percentage
growth and largest absolute employment growth require
bachelor’'sdegrees (Figure 16). Computer-related occupations
thatrequire bachelor’sor moreadvanced degreesare projected

¥ Industry employment projections are from the Bureau of Labor
Statistics (Berman, 2001).
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Figure 15

Projected US Employment Growth by
I ndustry, 2000-2010

Industry

Cumulative Change (percent)

Total nonfarm

16.7

Mining

-10.3

Construction

123

Manufacturing

31

Transportation

207

Communications

Utilities

Wholesale Trade

Retail Trade

Finance, insurance, real estate

Nonfinancial Services

Business Services 514
Health Services 281
Legal Services 337
Education Services 227
Engineering, etc. services 36.3

Government

Source: Bureau of Labor Statistics

Figure 16

Fastest Growing Occupations

in US

2000-2010

Occupation

Cumulative Change

Computer software engineers, applications

100%

Computer support specialists

97

Computer software engineers, systems software

90

Systems administrators

82

Systems analysts

7

Desktop publishers

67

Database administrators

66

Personal and home care aides

(<2}
N

Computer systems analysts

Medical assistants

Social and human services assistants

Physician assistants

M edical records technicians

Computer and information systems managers

Home health aides

Physical therapist aides

Occupational therapist aides

Physical therapist assistants

Audiologists

Fitness trainers and aerobics instructors

Computer and informetion scientists, research

Veterinary assistants

Occupational therapist assistants

Veterinary technologists and technicians

Speech-language pathologists

M ental health and substance abuse social workers

Dental assistants

Dental hygierisis

Special education teachers

S S S N E BB B E B E RHEE

Pharmecy technicians

w
(<2}

*Shaded occupations require a bachelor's degree or higher education.

Source: Bureau of Labor Statistics




to be the fastest growing, especially computer engineers,
systemsanalysts, and network and systemsadministrators.
These occupations are projected to be the most rapidly
growing not only because of the growth of independent
service companies butalso because of the growth ofin-house
jobs in information technology.® While Philadelphia is
likely to benefit from the rapid growth in computer-related
occupations and the computer services industries, it is not
likely to have any advantage over other large metro areas.
Philadelphia has a larger share of jobs in computer-related
occupationsthan the nation but not as large a share as most
of the large metro areas in our comparison group.
Philadelphiadoeshave agreater share than mostother large
metro areasin health-care occupations. Among health-care
occupations that require a bachelor’s degree or more,
physician’s assistants, audiologists, and speech-language
pathologists are projected to increase rapidly.

Occupations that are projected to decline include many
thatwill be replaced by more sophisticated computer systems.
Many of these occupations are in office and administrative
support,suchastypists, secretaries, clerks, and switchboard
operators. Automated technology willalsoresultindeclining
demand for production workers and testers in a variety of
manufacturing occupations, such as machine operators,
electrical equipment assemblers, and printing press
technicians. Asknowledge occupationsgrow inimportance,
metropolitan areas, which have been evolving more rapidly
than nonmetropolitan areas toward knowledge-based
economies, will becomeincreasingly dependentonattracting
and retaining knowledge-based jobs.

The Philadelphia Area Competes for
Knowledge Workers and Firms

Philadelphia will be competing with other large metro
areas in the next decade for the new knowledge-based jobs
the U.S.economy isexpected to create. Because knowledge
firms and workers do not need to locate in a place that has
key natural resources, other attributes determine where they
locate. Thelocal characteristicsthatencourage the formation
and growth of knowledge-based firms include proximity to
research institutions, access to venture capital, convenient
transportation networks, a highly educated and skilled
workforce, an existing network of suppliers and business
supportservices, and quality-of-life factors, such asclimate,
cultural opportunities, population density, crime rates, and
commuting time (DeVol, 1999; Markusen, Hall, and
Glasmeier, 1986). Furthermore, workers in knowledge

¥ Occupational employment projections are from the Bureau of
Labor Statistics (Hecker, 2001).

occupations have preferencesinthe goodsand servicesthey
buythatare distinct from the preferences of workersin other
occupations, and these personal spending differences have
some influence on their choice of where to live (Cage, 1989;
Glaeser, 2000).

Few metropolitan areas have all the features that are
attractive to knowledge-based firms and workers.
Philadelphia measures up well in some features but not so
well in others.

Researchand Development. Researchand development
(R&D)activity spursthe formationand growth of knowledge-
based firms. Almostall the leading metropolitanareaswith
ahigh concentration of knowledge industriesare located in
statesthat rank highinR&D spending (Carlino, 2001). These
areas have benefited from R&D activity thatoriginated inan
industrial setting or thatwas commercially developed after
starting as academic or federal research. For example, Los
Angelesand Seattle were centersfor aerospace research long
before these industries achieved the high profile they have
today. Similarly, SanJose and Bostonwere centers of research
inelectronics, muchofitfederally funded and conducted by
Stanford University and MIT.

R&D spending, whether by privateindustry, universities,
orthefederal government, hasbeen highly concentrated. The
National Science Foundation estimates that the 20 highest
ranking states in total R&D expenditures account for 85
percent ofthe U.S. total (Bennof, 2001). Californiaisthe top
state for total R&D spending. But when we measure R&D
spending per worker, California’s rank falls to eighth, and
statesonthe East Coastbecome prominent. By this measure,
all three states in this region are in the top 20 (Figure 17).
Delaware ranks first because it is a small state with a high
concentration of research activity. New Jersey ranks 10th
and Pennsylvania 16th. Pennsylvania ranks fifth among
states in total research and development spending at
universities and colleges. Four universities in the state are
among the top 100 in the nation for R&D expenditures.t®
Much of Pennsylvania’s university-based research isin the
Philadelphia area at the University of Pennsylvania. The
major portion of the university’s research spending is in
medicineand lifesciences, withalesser portioninengineering
and computer sciences. University research spending in
certain scientific fields spawns educated workers and
commercially viable ideas in those fields. The relative
emphasis on medical research in the Philadelphia
metropolitanareawould seem to be afactor influencing the
area’s concentration in life sciences and medicine, and the

¥ The University of Pennsylvania, Pennsylvania State University,
the University of Pittsburgh, and Carnegie Mellon University
(National Science Foundation, 2001).
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Figure 17
Top 20 Statesfor R& D Spending Per
Worker
1998

State R& D Dollars Per Worker
Delaware $6,388
Washington, DC $4,248
Massachusetts $4,212
New Mexico $4,210
Rhode Island $3,665
Maryland $3,451
Washington $3,262
Cdifornia $3,230
Michigan $3,029
New Jersey $2,991
New Hampshire $2,275
Colorado $2,220
Connecticut $2,166
Idaho $2,160
New York $1,667
Pennsylvania $1,5%
Illinois $1,497
Minnesota $1,49
Virginia $1,486
Utah $1,460

Source: National Science Foundation and Bureau of Labor Statistics

the capital markets or achieve profitability (Berlin, 1998).
Like R&D funding, venture capital is geographically
concentrated. California is dominant in venture capital
funding, as it is in R&D spending, but large amounts of
venture capital arealso invested in metropolitanareasinthe
eastern and southern regions of the country. According to
Venture Economics,amongthetop 20 metroareasforventure
capital investments, the Philadelphia metropolitan area
ranked 11th in cumulative dollar value of venture capital
investments during the lasteconomicexpansion. Only nine
of the metro areas in our comparisongroup made the top 20
ranking for venture capital; Philadelphia was one of these
(Figure 18). The largest sectors for investment in the
Philadelphiametropolitan areawere the Internet, communi-
cations media, and biotechnology. The high concentration
of venture capital investment in biotechnology is the result
of Philadelphia’s strengths in life sciences, medicine, and
pharmaceuticals. Conversely, a relatively small share of
venture capital in Philadelphia is invested in computer
software and services. The annual investment by venture
capital organizationsinthe Philadelphiametropolitan area
has been only a small fraction of the national total. But
venture capital funding hasgrown atafaster rateinthearea
than in the nation, an estimated 90 percent per year since
1992, compared with an estimated growth rate of 60 percent
for the nation as a whole. Nevertheless,
because the area started with a relatively

Figure 18

Area Companies, 1990 - 2000 Total

$ Millions
25,000

Dollar Amount of Venture Capital Investment in

smallamountofventure capital, itremains
near the bottomamong metropolitanareas
in terms of annual amounts of venture
capital investment.

Transportation. Access to local and

20,000— —

extended transportation links has been

15000— —— —

cited by some researchers as a desirable
attribute for attracting and growing

12,089

10,000 —— —

knowledge-based firms. The fact that
Boston’s early venue of electronics and

6951

computer firms was referred to as Route

128 is graphic evidence of this fact.
“Iﬁl Knowledge firms tend to be part of a

5669 5148
s000— | —1 | ﬁ 4342
0

Angeles
*Areas do not correspond exactly to Census Bureau metropolitan areas.
Source: Venture Economics/National Venture Capital Association

Boston New York Wash, DC Los Dallas Chicago Atlanta PHILA Houston

network of firms made up of suppliers,
supportserviceenterprises,and customers
that rely on close communication and
integrated business planning at all stages

relative lack of emphasis on engineering and computer
sciences mightbeafactor inthe relatively low concentration
of workers in these fields in the area.

Venture Capital. Financial support for commercial
development of research often comes from venture capital
firms. They provide the money to get firms started, promote
their development, and fund young firms until they can tap
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of production. Quick, dependable
transportation is necessary to make this kind of business
structure possible. However, Philadelphialags onanumber
of transportation measures.

Knowledge firms favor metropolitan areas with large
airports and extensive highway networks. Nearly all of the
metropolitanareaswith ahigh concentration of knowledge-
based industries have international airports, and most,



especially those in the West, have
extensive freeway systems. Phila-
delphia’s airport has grown rapidly in
recent years, but the number of cities

Minutes

Average Travel Time to Work by City

Figure 19
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delphiaFirst, 1999). Airtransportation
totheareaissupplemented by rail trans-
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other eastern cities, benefits from more
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Amtrak servicethanisavailableinother
parts of the country. The recent
introduction of the high-speed Acela
train has enhanced Amtrak service in
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the Northeastcorridor.

Transportation links are also important to knowledge
workersasconsumers, especially the ability totravel quickly
fromhometoworkand recreation venues. Philadelphiahas
thethird longestaverage commuting time among the metro
areasinourcomparisongroup, butitissignificantly shorter
than average commuting times in New York and Chicago
andnotmuch longerthanthose for Washington, Los Angeles,
andBaltimore (Figure 19). The local road network isimportant
for both commuting toworkand movingaroundtheareato
shop and to gain access to theaters and other entertainment
facilities. Philadelphia ranks low, as do many other older,
eastern metropolitanareasinfreeway lane-miles per capita.

Business Services. Besidessuppliersthat provide inputs
directly intothe production process, knowledge firms need
avariety of supportservices, suchasmanagementconsulting,
accounting and data processing services, advertising
companies, and testing laboratories. As new and growing
firms, they will make use of many business functions that
they cannot provide for themselves. Furthermore, as they
grow they tend to concentrate their in-house efforts on those
products and activities in which they have a competitive
advantage, the so-called core competencies, and outsource
other functions. For these reasons, knowledge firms will
tend to favor metropolitan areas where business and
professional servicesare readily available. The Philadelphia
metropolitan area has a large established base of service
companies, butthe proportion of people working in business,
accounting, engineering, and management services is not
high when compared with other large metropolitan areas.
Philadelphia’s proximity to other metropolitan areas with
high concentrations of firms in these service industries
makes it possible for local firms to employ out-of-area
businesses in these fields. Perhaps as a result, it is not
unusual for firms in the Philadelphia area to use firms
located outside theareafor businessservicessuchascomputer

systemsdevelopment, advertising,and commercial art.

Educated Labor Force. Knowledge firms often include
the need for highly educated workers as a priority item on
their lists of requirements for places in which to locate.
However, the skills or education level of a metropolitan
area’s labor force and a high concentration of knowledge-
based firmsreinforce each other. Because knowledge-based
firms, by definition,employ large numbers of highly educated
workers, their location in an area ipso facto raises the
educational level of thework force. Knowledge workersare
muchindemand and very mobile. They movefromone part
of the country to another, and even from one country to
another, wherever the attraction of job, pay,and amenities is
greatest. Nonetheless, an area in which a large percentage
of the working-age population has attended college or
graduate school will be attractive toknowledgefirms. Indeed,
alarge number of college graduates may raise the number of
start-ups of knowledge-based firms. Furthermore,
knowledge workers participate in continuing education
activities of variouskinds, soanabundance of opportunities
for advanced and continuous learning will reinforce other
amenities of aregion.

In education the Philadelphia area has pluses and
minuses. The area has a large college-student population
and many well-regarded graduate programs. However, the
areaisonlyaboutaverage inthe percentage of the population
with a college education (see Figure 14). Furthermore,
although a large number of students attend area colleges,
many of them do not remain after graduation. This brain
drain has been recognized by local and state officials as a
critical handicap in advancing the status of the region as a
location for knowledge firms (The Reinvestment Fund, 2001,
Pennsylvania Department of Community and Economic
Development, 2001).

Theeducational facilitiesofanareaareimportantinways
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other than preparing students to enter the working world
and helping workers maintain their skills. Asnoted above,
academicresearchand developmentasasource of potentially
marketable business ideas has been crucial to the location
andgrowth ofknowledgeindustries. Inthisway, institutions
ofhighereducation serve asattractions for knowledge firms.
As noted earlier, Pennsylvania and the Philadelphia
metropolitan arearank highin university and college R&D
spending. Much of that reflects medical research. Research
spending in other fields, such as engineering, computer
science, and physical sciences, atthe area’s universitiesand
colleges is much less than in several of the other top
metropolitan areas with large knowledge industries. This
factparallelsthe area’s relatively lowemploymentlevelsin
thesefields.

Elementary and secondary schools can also help attract
high-tech firms. Knowledge workers are likely to place
particular importance on the quality of schools for their
children, so firms in areas with good schools will have an
advantage in attracting employees. The public school
situationinthePhiladelphiaregionislike thatin mostother
large metro areas; schools in most suburban areas measure
up well, but academic performance by students in city
schools lags (Crone, 1998).

Quality of Life. Schoolsare one of the amenitiesthatare
considered in workers’ location decisions, but there are
many other quality-of-life factors. Among these are climate
and other geographical features, congestion, crime rates,
cultural and entertainment facilities, outdoor recreational
opportunities, restaurants, and soforth. Anecdotal evidence
and focus group interviews suggest that these factors are
especially important to knowledge workers and,
consequently, totheiremployers (Arora, 2000; Florida, 2000;
Gottlieb, 1995). Itisdifficultto measure these factors precisely,
butseveral quality-of-life rankings have been published. On
most of these, the Philadelphia metropolitan area ranks at
the low end of the scale (Gyourko, 1991; Gabriel and
Rosenthal, 2000). But Philadelphia’s proximity to other
metro areas in the Northeast corridor enables residents to
take advantage of cultural attractions from New York to
Washington.

Locally, regional policies can influence quality-of-life
factorssuch as publiceducation, transportation, crime, and
cultural amenities, so low rankings on these are susceptible
toimprovement. Indeed, major efforts have been undertaken
inthe regiontoimprove quality-of-lifeand cultural features.
Philadelphia’s center-city revitalization and the Avenue of
the Arts have been paralleled in smaller communities
throughout the area. Although the climate of the Sun Belt
metropolitan areas cannot be reproduced in this region,
many of the outdoor recreational opportunities that attract
knowledge workers to those areas are available within or
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close to the Philadelphia metropolitan area. Mountain and
oceanresortsare closetothearea. Better transportation and
visitor’s facilities would make these attractions more
accessiblewithintheregion. Better publicity aboutthearea’s
entertainment and recreation facilities will help attract
knowledge workers to the region. Philadelphia’s new
regional visitor’s center isabig step toward making visitors
tothe city aware of the many other recreational venuesinthe
area, and this awareness can influence potential new
residents when they are presented with an opportunity to
relocate to the area.

Summary

Asthe 21stcentury begins, the economic character of the
Philadelphiametropolitanareaisevolving. Inthelong-run
shiftineconomicstructure from manufacturing toservices,
Philadelphiaisahead ofthe nation. However, Philadelphia’s
greater service orientation reflects the fact that Philadelphia
has suffered a larger decline in manufacturing than the
nation has. Compared with the nation and with other large
metropolitan areas, Philadelphia has had slower growthin
service industries. In particular, business services and
accounting, management, and engineering services have
notdeveloped in the Philadelphia metropolitan area to the
extentthatthey haveinfastergrowingareas. Theseindustries
have been significant factors in the economic evolution
toward servicesand the growth of knowledge industriesand
occupations, and they are projected to be the main drivers of
growth in the future as well. Meanwhile, changes already
under way in the health-care industry —which makesup a
large share of the Philadelphiaarea’seconomy —might not
be as favorable to continued growth of the most intensively
knowledge-based occupations in that industry, especially
ascontainment of health-care costs becomes more pressing.
Thus, the structure of the area’s health-care industry will
have to change.

The industrial trends that have gotten credit for the
nation’s long economic expansions in recent years —
increased developmentand use oftechnology—have raised
the importance of human capital in the economy. Human
capital in the form of knowledge and skills possessed by
workers has become more important in determining the
economic prospects of individuals, the industries in which
they work, and the places in which they live (Simon, 1998).
Philadelphia’s current relatively favored position in the
national and global knowledge economy might be at risk
unless its knowledge sector broadens out beyond the areas
ofitstraditional strengths. Diversificationamong industries
will maketheareamoreresilienttoany adverse structural or
cyclical developmentsthatmighthave disproportional effects
on different knowledge industries (Markusen et al., 2001).
Theincreasing value of knowledge asaneconomicresource



reducestherelative value of other factors of production, such
as raw materials and energy. A consequence of this is the
reduced importance of traditional locational attributes, such
asproximity toraw materials, large pools of low-skill workers,
and support facilities for heavy industry. Instead, the
locational attributes that become paramount are those that
facilitate work in the knowledge economy and are appealing
toknowledge workersoffthe job. The Philadelphiaareahas
some of these attributes. Furthermore, cultural and
entertainmentopportunitiesintheregionthatare important

toknowledge workersare beingenhanced. Business location
attributes that are important to firmsare being improved.

As the economy becomes increasingly dependent on
knowledge workers who start new businesses and apply
new technology to maintain growth in existing businesses,
the Philadelphia area can build on its strengths as a
knowledge economy. But that knowledge base will have to
be broadened and the area will have to continue to develop
its economic infrastructure and cultural features to attract
and retain knowledge firms and workers.
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APPENDIX: The Changing Composition of Gross State Product

From 1980 to 1999, the combined output of
the 50 states and the District of Columbiaadjusted
forinflation (real gross state product) increased 86
percent. ThePhiladelphiametropolitanareaspans
two states, Pennsylvania and New Jersey, and the
consolidated metropolitan area includes a large
portion of Delaware. Gross state product grew
more slowly than the national average in
Pennsylvania (60 percent) and more rapidly in
New Jersey (100 percent) and Delaware (143
percent). During the past two decades, there were
shifts in the shares of output produced by the
major industry categories in each state (Figures A,
B,and C). Thegovernmentshare of outputdeclined
slightly in each state, and the private economy
moved toward greater output of services but at
very disparate rates.

For all states in the nation, the share of
output in goods production (manufacturing,
construction, agriculture, and mining) fell from 32
percent in 1980 to 23 percent in 1999, and share of
outputin private servicesincreased from 54 percent
to 65 percent. In Pennsylvania, the shiftin output
from goods to services mirrored the shift for the
nation. In New Jersey and Delaware, however, the
shift from goods production to private services
was much more dramatic. Private services
productionincreased from 58 percentto 73 percent
of total output in New Jersey, and from 46 percent
to 72 percent in Delaware. In New Jersey the
increased share of output in private services was
distributed almost equally between nonfinancial
servicesand the finance, insurance, and real estate
sector. Each of these two sectors increased itsshare
of New Jersey’soutputbetween 7 and 8 percentage
points. In Delaware, the shift to private services
was driven by the more than threefold increase in
the share ofthe state’s outputin finance, insurance,
and real estate. This increase was due to the very
rapid growth in credit card operations and other
financial industries in the state. The output of
private nonfinancial services grew morerapidlyin
Delaware than in either Pennsylvania or New
Jersey, but the increase was far surpassed by
growth in financial services.

Thelossof outputshareingoods production
in each of the three states was almost totally
absorbed by the manufacturing sector. In
Pennsylvania, manufacturing’s share of total
output declined slightly more than in the nation
between 1980 and 1999. In New Jersey and
Delaware, manufacturing’s share of output fell
much more dramatically, declining by more than
half.
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Figure A
Pennsylvania
Gross State Product by Sector, 1980 and 1999

1980

Agriculture
& Mining*

Gov’t 3% Construction*
’ 4%

1%

Private

d
Manu: .
) facturing

28%

15%

Finance,
Insurance, A

Real Estate**

Transport.
16% Trade** & Utilities**
9%

*Goods 35%

**Private Services 54%

Source: Bureau of Economic Analysis

Private
Nonfinancia

Services**)

Insurance,
Real Estate**

1999

Agriculture
& Mining*
Gov’t 2%

10% Construction® 4%

Manufacturing®
19%

23%

Finance
18%

*Goods 25%
**Private Services 65%

Figure B
New Jersey
Gross State Product by Sector, 1980 and 1999
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Figure C
Delaware
Gross State Product by Sector, 1980 and 1999
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