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INTRODUCTION

Workforce and economic devel opment professiona s acrossthe country and around theworld are
increasingly using industry cluster modelsto identify, vaidate and support local and regiond industry
groupingsthat have demonstrated or show promise of competitive advantage. Michael Porter, author of
The CompetitiveAdvantage of Nations(1990) and Harvard Business School professor leading the Institute
for Strategy and Competitiveness, popul arized the use of the cluster methodology for regiond analysis. By
turning thefocusof public policy and economic devel opment toward factorsthat increasetheability of a
nation or aregion to remain competitive, Porter (1990) identifiesthe Diamond of Advantage, four key
determinantsof industry competitiveness: factor conditions; home demand conditions; related and
supporting industries; and industry strategy, structure and competitiveness. The competitivenessof anation
or regionisbased on the capacity of industriesto become embedded in adeep network, which supports
geographic concentrationsof companies, ingtitutions, customersand complementarities.

A significant element of the deep network of competitivenessisthe creation and advancement of industry
clusters. Industry clustersareformed when competitive advantages enticethe growth, relocation or
development of smilar industriesintoalocae. Inturn, industry clusters strengthen competitivenessby
increasing productivity, stimul ating innovative new partnerships, even among competitors, and presenting
opportunitiesfor entrepreneurid activity (Porter, 1998). Thegrowinginterestin and themounting evidence
of thebenefitsof cluster analysishave strengthened the potentia effects on workforce and economic policy.
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DEFINING THE CONCEPT OF
INDUSTRY CLUSTER

For the purposesof thisanalysis, anindustry cluster
isdefined loosely asageographic grouping of smilar
industriesthat demonstrate an advantage. In
examining thedefinition of anindustry clugter, itis
imperativethat aclear distinction be made between
anindustry, anindustry sector and anindustry
cluster.

Anindustry isthe most specific component
representing “agroup of establishmentsthat produce
smilar productsor providesmilar services’ (Bureau
of Labor Statistics, 2003). A givenindustry, or even
aparticular establishment inthat industry, might have
employeesin dozensof occupations. Numerous
structuresexistto classify industries, the most
universa being the Standard Industrid Classification
(SIC) system. Currently, thefederal Bureau of
Labor Statisticsisimmersedinafour-year
conversionfromthe morethan 70-year old SIC
system created during the height of theindustria age,
totheNorth American Industria Classification
System (NAICS). Based onaconsstent principle
that businessesthat do smilar thingsinsmilar ways
aregrouped together, NAICSidentifieshundreds of
new, emerging and advanced technol ogy industries
by reorganizing indudtriesinto more meaningful
sectors.

Anindustry sector isagroup of firmssharing some
commonality, which may bethe product, theinputs
or theskill setsof employees(Bergman & Feser,
1999). Whilethe SIC system groupsindustriesinto
tenmaor classfications, the NAICS combines
uniqueindustriesinto twenty broad industry sectors
(i.e. manufacturing; professiond, scientificand
technical services, hedthcareand social assistance).
Sectord initiativeshave becomeprevailing strategies
for workforce development, particularly when
focused onimprovingjob opportunitiesand
economic prospectsfor low-incomeindividuas
withinaspecific sector. Whileanindustry sector, in
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some cases, may be synonymouswith anindustry
cluster, an authenticindustry cluster ismuch broader
than one sector. Rural areasoften facethisdilemma
when one sector or even one establishment
dominatesemployment. Thechallengeinrura areas
istomovefromtraditiona sector to cluster analysis,
which requiresconsiderableeffort (i.e. research and
industry engagement) but isarguably essential to
successful rura economic development.

Fromthemost smpligticview, industry clusters
are” geographical concentrationsof industriesthat
gain performance advantagesthrough co-location”
(Doeringer & Terkla1995, p. 225). Gibbsand
Bernat (1997) further clarify thedefinition by
identifying shared input needsand inter-rel ationships
with suppliersand buyers. Rosenfeld (1997)
enlargesthe connectionsto those companiesthat
aso provide complementary services, including
consultants, education and training providers,
financid indtitutions, professiona associationsand
government agencies. Fromtheindustry
perspective, Dr. Robert Breault, arecognized
photonicscluster expert and co-chairman of the
ArizonaOpticsIndustry Association (AOIA),
requiresacluster to*” create quality jobs, export
goodsand services, and unitethe public sectors of
economic development, legidaturesat al levels,
universities, community colleges, theK-12
educationa community, workforce devel opment,
support foundations, and al community economic
stakeholders(Thelnternational Society for Optica
Engineering, 2000, n.p.).

Withinthesedefinitions, threeuniversal themesarise:
1) geographiclimitation;
2) broad definition of industry; and
3) compstitiveadvantage.

Thetypeof industry cluster being developed or
identified determinesthegeographiclimitations.
Initidly, Porter gpplied hiscluster principlesto
nationa andinternationa clusters(i.e. Norwegian
maritimecluster) but soon realized therelevancefor
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regional and state-based clusters(e.g. Cdifornia
winecluster and theHouston oil and gascluster).
Geographic span of acluster isaffected by the
ability to shareinformation, resourcesand
knowledge. Underlying socid perceptions, cultura
barriersand partiaity may asoinfluenceor limit the
sizeof acluster (Gibbs& Bernat, 1997). Rosenfeld
(2002) arguesthat geography isdetermined by “the
distanceand timethat peoplearewillingtotravel for
employment and that employeesand ownersof
companies consi der reasonablefor meeting and
networking” (p. 12). Whilethe advancement of
information technology may contradict theinfluence
of geography, Anderson (1994) arguesthat just-in-
time processes, the need for face-to-face
interactionsand vigbility of regiond economies
highlight theimportance of geography to clustering.
Thegeographicradiusof acluster will be
determined by the existence of population centers
and the specific needsof thecluster. For example,
asindustry prospectsexplore opportunitiesfor
relocation or expansion, rurd areasare heavily
scrutinized for the presence of deep networksthat
will support the presence of theindustry. These
networksmay includetransportation routesthat
promotetimely recel pt of suppliesand distribution of
goodsor availability of acompetent workforce
withina30to 75-mileradius.

Unlikeanindustry sector, atrueindustry cluster
looks beyond the production of agood or serviceto
theentirevauechain. Clustersareindustriesthat
are connected by theflow of goodsand services,
whichisstronger thantheflow linking themtothe
rest of theeconomy. Anderson (1994) stressesthe
importanceof relationshipswithinacluster by
identifying threecluster categories.

1) Buyer-Seller Relationships concentrate
on the vertical interactions between the
core production processes and the inputs
and distribution of the goods or services;

2) Competitor and Collaborator
Relationships exist because “competitors
frequently shareinformation (often

unintentionally) about product and process
information and may, infact, formally
collaborate to develop such innovationsin
precompetitive or strategic alliance”
(Anderson, 1994, Cal culate Employment
Concentrations section, para. 6); and

3) Shared-Resource Relationships identify
horizontal rel ations stemming from shared
technology, labor force or information,
even among companies that may produce
unrelated goods or services.

Support industries(e.g. government, professiona
servicesand training resources), which may not
show acompetitive advantage as stand-alone
establishments, areincluded in clustersbecausethe
avallability of interdisciplinary servicesenhancesthe
productivity of the production core. Additiondly,
theavailability or lack of these support industriescan
significantly influencethe expansion or retention of
anindustry cluster. During businessattraction
activities, potential companieswithinacluster will
closaly examinethequality of theregion’'s
educational systemandtheleve of business-
friendlinessexhibited by governmenta palicy.

Industry clustersmay initialy developinformaly, but
clustersgrow because member industriesperceive
or receive sometype of benefit fromthecluster.
Some commonly cited benefitsincluderesearch and
entrepreneuria development (Porter, 1990),
economiesof scale (Doeringer & Terkla, 1995) and
development of speciaized socid infrastructure
(Rosenfeld, 1997). It could beargued that cluster
development leadsto these benefitsthat inturnlead
toincreased cluster growth. Further, it could be
argued that industry clustersal so sustain and grow,
inpart asaresult of proactive public policiesthat
createfavorable economic environmentsthat
support the establishment of theserelated
businesses.
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DEFINING THE CLUSTER ANALYSIS
PROCESS

Itisimportant to stressthat the process of
identifying, analyzing and supportingindustry clusters
requiresacons derable commitment of time,
resources and collaboration among regional and
local stakeholders. Just asit takesyearsfor aregion
to devel op acompetitive economy of interrelated
industries, the process of devel oping abroad and
comprehensive understanding of industry clustersis
alengthy onethat may never be complete. Froma
workforce and economic devel opment perspective,
theinvestmentintimeand resourcesisjustified
becausethe processcandistinguisharegion’'s
competitiveindustriesthat introduce new wealth and
generate high paying employment opportunities.

Prior totheexecution of thisinitiative, the
identification of key industrieswasbased on hunches
of what was or hopesof what wasdesired. Industry
and sector dataexisted, but gut instinctsand
unconfirmed guesswork droveworkforceand
economic development investment. Althoughthe
cluster andysisthat followsmay substantiate
hunches, theregion hasmuch moreinformation than
hasever been available before. The processof
identifying, analyzing and supportingindustry clusters
isongoing. Continuingto“ming’ new information
will expand thescope of theinitiative, but the
resultant productswill assist theregioninachieving
amostimmediate outcomes.

The processasdescribed below providesan
exampleof theinitial stepstaken by the Central
PennsylvaniaWorkforce Investment Board (WIB)
toidentify industry clusters. Theprocessisnot
meant to beviewed aseither linear or conclusive.
Althoughthisinitiativemay appear tobeinitsearly
stages, the process has generated substantia
information that hasa ready created opportunities
for targeted investment and workforce and
economic devel opment strategy integration. In many
ways, thisfirst stepisthemost significant because
the outcomeallowsfor statistical validation of

existing assumptionsand opensthe door for
strategy-driven, industry-focused public policy.

Cluster andysisisatool used toidentify thoseareas
of thelocal economy inwhich comparative
advantage(s) exists. Anindustry cluster is
considered to have acomparative advantageif the
output, productivity and growth of acluster arehigh
relativeto other regions. A number of quantitative
tools(i.e. input-output models, cluster dependency
analysisand network analysis) may beapplied to
conduct generd or restricted cluster andlysis
(Bergman & Feser, 1999). While quantitative
anadys simpliescompetitive advantage, quditative
analysis(i.e. expert opinion, surveysand industry
research) addresseswhether relationshipsreally
exist between theindividua firmsand accountsfor
other factors beyond the product-market
relationships, such asindustry collaboration and
information flow (Doeringer & Terkla, 1995).

The Centra PennsylvaniaWorkforce Investment
Board (WIB) utilized ES202 datafor all two, three
and four-digit SIC codesfor the period 1995-2000,
whichwas provided by the Pennsylvania
Department of Labor and Industry’s Center for
Workforceand Analysis(CWIA).! Thedatafor all
67 of the Commonwesalth’s countieswere provided
toall 22 WIBsthroughthe Regiona DataAnalysis
Tool (RDAT), anAccessdatabasethat allowsfor
guerieson any combination of industriesand can be
customized for aspecific geographiclocale, froma
single county to multi-county regionto statewide.

1 ES202 is generated through the Commonwealth of
Pennsylvania’s Unemployment Compensation |nsurance
Reporting. This information reports Non Agriculture Wage
(NAWS) and Salary Data for the majority of Pennsylvania's
workforce. It is important to note, however, that ES202 is only
inclusive of those employment positions which require payment of
unemployment compensation insurance and therefore does not
include in its count sole proprietors (which could range from small
business owners to farm owners), uniform military personnel, and
other government and private sector based employment.

THE ATTRACTION & RETENTION OF YOUNG ADULTS IN THE HEARTLAND 4




Industry Clusters
The statistical methodology driving thedatabaseis
based on theframework for “Understanding Your
Industries’ devel oped by Lee Munnich at the Hubert
H. Humphrey Ingtitutefor PublicAffairsat the
University of Minnesota. Theframework guides
usersthrough the gpplication of severa anaytica
toolsto helpidentify aregion’skey industriesand
suggest appropriate strategiesto grow or retain these
indugtries. Thefollowinglist providesexplanationon
thekey componentsof thecluster analysis
framework.

Local Employment Analysis

Thefirst stepistoidentify theimpact that aspecified
industry cluster hasonthelocal economy by
caculating the percentage of thetotal locale's
workforceemployedinthespecified industry cluster
and anayzing thegrowth or declineof thecluster’s
employment over atimeperiod. It isimportant to
notethat high concentrations of employment do not
specificaly correlateinto competitive advantages.

Location Quotient

Thedatistic driving cluster analysisisthelocation
quotient (LQ), ameasureof anindustry’s
concentrationinalocaerelativeto thenation or
state. Useof theLQ assumesthat uniformlocal
consumption patternsand labor productivity across
thenation or state (Munnich, 1999). Thecalculation
resultsinaratiothat if equa to one meansthat the
industry share of local employment isequa tothe
industry share of national employment. AnLQless
than onemay imply that alocaleisnot producing
enough of thegood or servicerequiring those goods
and servicesto beimported from other areas
(Munnich, 1999). AnLQ greater than onesuggests
that the supply of goodsor servicesisgreater than
theloca demand. Theindustry hasthe capacity to
generate additional incomefor thelocdeby
exporting surplusgoodsor services. TheLQallows
analyststo distinguish between non-basic, solely
dependent onloca conditions, and basic, influenced
by non-local conditions, industry (Klosterman, 1990).

Shift Share Analysis

Upon completion, shift-shareandysiswill delineste
thenumber of jobsattributableto national economic
growth, the number of jobscreated or not created
asaresult of theregion’sindustry mix and the
growth captured dueto the competitive advantages
of thelocale. The sum of thesethree components
equalstheactua changeintota cluster employment
within aregion over aprescribed timeperiod.

Payroll

Inaddition to andyzing thestrength of anindustry
cluster’semployment, itiscrucia to evaluate, the
“economic prosperity factor,” by examiningthe
averagepayroll per employee. A highly competitive
L Q doesnot necessarily equateto ahighwage
industry (San DiegoAssociation of Governments, p.
7). Onetool for measuring anindustry or industry
cluster’scontribution to economic prosperity isto
compare average annual earningsto an area sself-
aufficiency wages. ThePennsylvaniaFamily
Economic Sdlf-Sufficiency Project (Pearce, 2001)
measured theincome needed for afamily of agiven
compositioninagiven placeto adequately meet its
basi c needswithout public or private assistance.
Thedataisavailablefor al sixty-seven of
Pennsylvania scountiesand metropolitan statistical
areas. Theannul sdf-sufficiency income establishes
aminimum threshold, without accounting for a
family’sability to save, purchasehousing or engage
inrecregtiond activity.

Whiletheseand yticd toolsquantitatively identify
key industriesand clusters, the numbers must be
vaidated with quditativeanadysis. For example,
whileacompetitiveindustry cluster may not
represent themgj ority of theregion’semployment,
thecluster may fuel therest of the economy because
of itsstrength and interrel ationshipswith other
industries. Inaddition, anLQ significantly larger
than one does not necessarily equatewith
competitive advantage. Because L Qsarecalcul ated
based on employment, ahigh LQ may suggest that
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theloca industry isrelying on greater manpower and
has not implemented possibleautomation and
process upgrades, which may negatively affect
productivity. Anderson (1994) also arguesthat
emerging clugters, “withalow current
concentration.... havethe potential to become
sgnificant wedlth generatorsinthefuture’ (Caculate
Employment Concentrations section, para. 6), may
be overlooked by statistical analysisand only
identified quditetively.

DEFINING THE INDUSTRY
CLUSTER METHODOLOGY

The Central PennsylvaniaWIB isusingthe
“Understanding Your Industries’ framework andthe
statewide RDAT to completeregiona industry
cluster analysis. Theavailabledataallowed for
analysisfrom 1995t0 2000. For thisreport, the
CPWDC conducted analysisfor aportion of
Central Pennsylvania, whichisdefined astheeleven
countiesof Centre, Clinton, Columbia, Lycoming,
Juniata, Mifflin, Montour, Northumberland, Perry,
Snyder and Union.

It isimportant to note that thisgeographic areawas
selected to correspond with theresearch
componentsof thisreport. Whilethisgeographic
areamay be useful for workforceand economic
deve opment program delivery, economicregions
arenot nor should not be constrained by strict
boundaries. Inarura areaitisimperativethat an
economic region bedefined broadly to includean
entireindustry cluster. Unfortunately, thismode is
limitedinitsability to produce metropolitan statistical
areaor municipdity level data, whichwould enhance
theability toanalyzeclustersinrelationto labor
markets. However, theflexibility of themodel does
allow for expansion and contraction of the
geographicareaaong county lines. Further
investigation and input from industry must occur to
fully understand the position of theregionin respect
tointernal and satellite clusters (Anderson, 1994).
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The Central PennsylvaniaWIB hasapproached
industry cluster analysisasan ongoinginitiativeas
opposedto areport or study. Cluster analysisisa
fluid sciencethat must be congtantly evaluated
against quantitative benchmarksand revised to
reflect expected or unanticipated economic factors.
Whilethework of consultantsand research will
remain aviableand beneficia component of regional
economic development, the Central Pennsylvania
WIB iscommitted to using cluster analysisasa
guidefor directing theuseof limited fundsrather
than producing volumes of datathat substantiatethe
perception of being “ studied to death.” Asthe
Findingssection will demongtrate, the Central
PennsylvaniaWIB amsto supply concise
information that can be delivered and communicated
asanongoing“index” of theregion’skey industry
clusters.

Clearly, thedataand analysisused to definethis
initiativeand thevariousindicesof competitiveness
areimportant to thevalidity of the process.
However, the ultimategod of the Centra
PennsylvaniaWIB isto generateinformation that
canbeuseful in gpplication, primarily todrive
workforcedevel opment investment, target business
retention effortsand align regiond resourcesin
support of thoseindustriesthat will generate wedlth
for theregiona economy. Inorder for theindustry
clugter initiativeto havelong-termimpacts, it cannot
beviewed asasingle”pointintime’ initiative; but
rather an ongoing assessment and reassessment of
thoseindustry clustersthat comprisethefoundation
of theeconomy.

Theanaysisfollowsafour-phased methodol ogy:
research and analys's, consensushbuilding, validation
and gpplication.

Research and Analysis

Intheresearch and analysisphase, the Centra
PennsylvaniaWIB began by examiningthe
employment, payroll, location quotient and shift
sharedatafor all threeand four-digit SICsfor the
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eleven-county area. Industrieswerefilteredinto
four mgor categories:

1) Key Industries — significant industries based
on number of employeeswith positive
employment, LQ andlocal competitiveness
over thetime period;

2) Potential Growth Industries—smaller
industries based on employment size that
exhibited strong employment growth and LQ
increases equal to or greater than 50% over
thetime period;

3) Dormant Industries — those significant
employersthat experienced an employment
decline during the time period but showed
positive LQ changes; and

4) Declining Industries — those industries that
showed significant employment and LQ
decreases over the time period.

Industry clusterswereinitially centered around key
industriesand industry sectors. The purposeof this
phasewasto group likeindustries based on
datistica evidenceand commonregiond industry
knowledgeto build clusters (Anderson, 1994). As
the processevolves, theentireva ue chain must be
includedinthecluster definition. Based onthe
premisethat theinteraction between and resources
availabletodl industrieswithinacluster affects
competitive advantage, anindustry cluster includes
industriesfrom each of thefour mgjor categories
described above. Duringtheinitia identification
phase, eight clusterswere created.

Consensus Building

In the consensus building phase, information on the eight
identified clusters was shared with members of the Region
Partnership, anetwork of regionally based economic

devel opment, workforce devel opment, education,
business association organizations and representatives of
local elected officials and the private sector. Three
clusterswere preserved, but the remaining five were
combined into one. The Diversified Manufacturing
Cluster includes al types of manufacturing (with the
exception of wood products manufacturing, which is part
of aunique cluster) because while manufacturing is
prevalent across the eleven-county area, the type of
product is not consistent enough to constitute separate
clusters (e.g. primary/fabricated metals, food processing,
industrial machinery). While manufacturing nichesexist at
sub-regional or county levels, diversified manufacturing

accounts for the similarity in processes and skill sets
across all types of manufacturing establishments.

The consensusbuilding stagewasapriority
component of thisprocess. If itisassumed that
public policy affectsthe economic devel opment
environment and supportsthe devel opment of
industry clusters, then abroad-based regional
understanding and agreement on both the process
and theoutcomesof cluster analysisiscrucia tothe
development of thesefavorablepolicies. Because
ownership of identifiedindustry clustersmust be
broader thanthe WIB, consensusbuilding with al
magjor regiona stakeholdersinvolvedinthe
development and support of the regiona economy
wasthe means by which macro-commitment was
achieved. Whilethe consensus stagerequired
negotiation and resulted in positive debatewith
outcomesthat differed dightly fromtheWIB'sinitid
analysis, thebroad commitment objectivewas
achieved.

Based on the consensus-building phase, thefour
regiona industry clusterscurrently under analysisfor
theeeven-county regionare Diversified
Manufacturing, Lumber and Wood Products,
Hedlthcare and Education.

Validation

The Centrd PennsylvaniaWIB iscurrently involved
inthevalidation process. Engagingloca economic
devel opment agencies, industry representativesand
other interested partiesin cluster anaysisdiscussions
will assist the Central PennsylvaniaWIB inensuring
dataaccuracy and directing future applicationsof the
analysis. Inorder to generate buy-infromlocal
economic devel opment agencies, the outcomes must
haveloca relevance. Duringthe Centra
PennsylvaniaWIB’sfirst round of datasharing with
these stakehol ders, the focus has been on how each
county or sub-regional arearelatesto each of the
four identified regional clustersaswell asthe
identification of other key areasof competitiveness
externa totheseclusters. Sharing cluster
informationwith employersduring thefocusgroups
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(see Perceptions of the Forces Changing Central
Pennsylvania’'sEconomy) wasthefirst stepin
vaidatinginformationwithindustry representatives.
Thevaidation processwill ensurethat clusters
identified quantitatively fit quditativeredity.

Whileeach phase of thismethodology will be
recurring asnew informationisdiscovered, the
scopeand continuity of thevaidation phasewill be
crucid to presenting an accurate picture of the
regional economy. Anderson (1994) suggestsa
seriesof questionsfor continued vaidationwith
indudtry:
Who are your major suppliers and who are your
major customers by industry segment? What
approximate percentage of your production needs
comewithin theregion, and what approximate
percentage of your customer markets exist within
the region?...Additional questions might be asked
about why the individual company islocated in
thisregion. Proximity to markets? Proximity to
suppliers? Transportation systems? Quality of
available workforce—managerial, professional,
technical ? Research centers? (Validate and Refine
the Clusters section, para. 2 and 3).

Datacollected from market research and executive
interviews, supplemented with knowledge of
availabletraining resourcesand economic
development strategies, will establish asolid base
from which applicationscan beinitiated.

Application

Thefirst threestepsin the Central Pennsylvania
WIB’sprocessensured that theindustry clusters
identified were quantitatively sound, weregenerally
recognized by al stakeholdersand were confirmed
to present atrue picture of the statusof theregional
economy. The culminating phase, application,
representsasignificant departurefromthefirst three
and providesdemonstrated valueto the
stakeholdersand theregion asto why industry
cluster andysisisimportant.

In A Governor’s Guide to Creating a 21
Century Workforce, the National Governor’s
Association (2002) outlined policy changesthat
would |ead to the devel opment of amore effectua
workforce devel opment system. At least two of
those recommendationshave clear tiesto
gpplicationsstemming from cluster analys's. “connect
workforce devel opment to economic needsand
build astronger education pipelineto produce
trainablegraduates’ (p. 8). Industry cluster analysis
has potential applicationin at |east four spheres:

1) workforce development;
2) education;

3) economic development; and

4) industry

that must beinterconnected in order for application
to become result-oriented rather than solely data
driven.

Early onintheinitiative, the Centra Pennsylvania
WIB took stepsto apply themodel and implement
specificworkforce projectsstemming fromthe
resultsof cluster analysis. Fromawaorkforce
perspective, understanding the occupationsand their
required skill setswithintheclustersisthe
fundamenta first step in meeting the needs of
employers. Applyingtheindustry cluster datato the
statewide employment staffing patterns, the Central
PennsylvaniaWIB wasableto generatealist of al
occupationswithin each cluster, an estimated
number of individua semployed ineach occupation,
the corresponding entry-level and averagewagesfor
the occupationsand corresponding skill sets
required for each position.?

2 Developing a crosswalk among these elements was a time-
intensive process complicated by the use of two different
occupational coding structures. The statewide staffing pattern
provided by the Center for Workforce Information & Analysis
classifies occupations based on OES codes while wage record data
collected by the Center for Workforce Information & Analysis is
based on SOC codes. In a significant number of instances one OES
is converted to multiple SOC codes. In order to derive the related
skill sets and required occupational training, SOC code information
was used to query O*Net and America's Career InfoNet at http://
online.onetcenter.org.
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Theresultsbecamethebasisfor arevisedin-
demand occupation list that dictatesthe WIB'’s
investmentinindividud training accounts(I TAS).
Skill set analysiswill becomecritical inmatching
labor supply and demand, particularly intimesof
plant closuresor businessexpansion. Thekey to
successfully tying workforce devel opment to
employer needistheidentification of theentire
spectrum of occupationswithinacluster. Whilea
self-sufficiency wage policy may placepriority on
higher wage occupations, it isnecessary to
understand those opportunitiesavailableto low-Kill
workersthat may allow them accessto acareer
ladder aswell asthelifelong learning opportunities
for theincumbent workforce.

Without acommitment from educationa providers,
theidentification of occupationsaonewill not
changetheface of theworkforce. Alignment of
industry clusterswith K-16 objectiveswill ensure
that thefutureworkforceisadequately prepared to
contributeto the strength of theregion’seconomy.
Inthe Region, local Career & Technical Centers,
responsiblefor serving high school and adult
learners, have dready committed to using the
industry cluster methodol ogy asthe starting point for
restructuring curriculum. Additiondly, employers
must have accessto customizedtraining. The
businesscyclewill not awayswait whileemployees
compl ete semester-long off-the-shelf courses.
Instead, training that can be delivered quickly, cover
all relevant objectivesand preferably betaught in-
house using company equipment or software, will
best meet employer needs.®

3 Currently, the Central Pennsylvania Workforce Investment
Board is administering a USDOL Incumbent/Dislocated Worker
Skill Shortage Il Demonstration grant, which is focused on
providing funding to manufacturing employers to train their
incumbent workforce in information technology, plastics, welding
or other high-skill manufacturing areas. Based on the 640
individuals trained to date, only nine have participated in a
traditional, classroom-based off-the-shelf course.

Cludgter andysisisthefoundation for redesigning
workforce and educationa programs, but economic
devel opment suppliesthestrategy that will influence
thefuture needsof employers. Industry cluster data
must be utilized aseconomic developerscreatea
unified regiona economic development strategy that
beginswith theregion’sstrengthsand looks at
industry recruitment asameansfor industry base
divergfication (LeVeen, 1998). Applicationsfor
economic devel opersaretwo-fold: business
retention and businessrecruitment. With limited
resourcesavailablefor infrastructure devel opment
and technol ogy enhancements, economic devel opers
can usethe competitive advantagefactorsto devise
an approach for businessassistance. Froma

busi nessretention perspective, assistance may not
awaysbegiventothe most competitive
establishments. Rather, fundsmay betargeted
toward reviving adormant industry. Additionaly,
cluster andysiscanformthefoundation for hel ping
exigting industriesexpand into new marketsand
refinetheregion’scapacity to support their identified
competency needs (Anderson, 1994). Animportant
applicationwill bethe mapping of theseclustersto
determineany specific gaps(i.e. for what inputsdo
employershavetolook outsdetheregion).
Economic devel operscan usethisgap analysisto
target specificindustriesduring recruitment effortsor
to support entrepreneuria activity (LeVeen, 1998).
Firmsthat arelooking to expand or relocate
production functionsmay bedrawnto theregion
because of itsidentified advantages (Anderson,
1994).

Whileworkforce devel opment, education and
economic devel opment entities can steer theroute of
cluster applications, industry must drivethe process.
Firstimpressonsmay indicatethat industry isakey
input toanaysis, butitiscrucia to acknowledgethe
positiveimplicationsthat theresearch and
application can havefor industry. Perhapsmost
importantly, cluster andlyssbringsattentiontothe
strengthsthat currently exist withintheeconomy. In
rurd aresslike Central Pennsylvania, thegeographic
span of acluster often coversasizableareain order
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to make certainthat acluster, not astrongindustry
presence, exists. AstheNational Governors
Association (2003) aluded, “rural areastend to
have morediffuse businessnetworks, aswell as
limited accessto capital and skilled workforce
pools’ (p. 4). A proposed applicationtoformalize
existingindustry relationships, cresteadditiond
opportunity for information dissemination andissue
discussion and promotethe benefitsof acting asa
cluster, isthecreation of industry-led consortiato
guidethenext stepsof theindustry cluster initiative.

Becausethepolicy implicationsof cluster analysis
for rural regionsareintheearly stagesof sudy
(LeVeen, 1998), theagpplicationsidentified by the
Central PennsylvaniaWIB represent only the
beginning stagesof acollaborative strategy that
infusesthe strengthsand potentia of theregion’'s
industry with theresources of workforce

devel opment, education and economic development.

FINDINGS FROM FOUR
EMERGING INDUSTRY
CLUSTERS

Finding 1
DIVERSIFIED MANUFACTURING CLUSTER

TheDiversfied Manufacturing Cluster (Figure 1)
was designed to emphasi zetheimportance of
manufacturing in Central Pennsylvania, yet account
for thedeviationinthetypesof goods produced
acrossthe Region. Nichemarketswill beexplored
during sub-regiond or county-level cluster analysis.
Thisclugter includesnearly al goods manufacturing
industrieswith the exception of lumber and
secondary wood products, whichformthe
foundation of the Lumber and Wood Products
Clugter. Todate, the Diversified Manufacturing
Cluster does not include thedistribution and support
componentsof thevaue-chain. However, the

cluster will befurther refined asinput fromindustry
on supply chainsand distribution systemsis
collected.

Employment inthe Diversfied Manufacturing Cluster
makes up almost 14% of theregion’sworkforce.
Contrary to state and national trends (Shields,

2002), employment withinthe cluster showed an
increase of amost el ght percent between 1995 and
2000. National and statewide declinesin
manufacturing-related employment may beattributed
to the decreased economi ¢ performance of
manufacturing industriesinfluenced by economic
conditionsthat haveled to plant closuresand
relocation to lessexpensivelabor marketsaswell as
continued advancesin automation. Whenanadyzing
thecomponentsof theregion’sgrowthinthiscluster,
nationa economic growth wastheimpetusbehind
themagjority of thejob creation. However, itis
important to notethat certainlocal advantages,
whichtheregionisintheprocessof defining,
salvaged jobsthat may have beenlost duetothe
negativetrend withinthemix of industries.

Anincreasing LQ of 3.03for theDiversified
Manufacturing Cluster meansthat the cluster’ sshare
of local employeesisthreetimesit’sshare of

national employees. TheL Q increased by more
than 12% over thetime period. Inadditiontothe
strength of the cluster asawhole, it isimportant to
notethestrength of individud industrieswithinthe
cluster. Specificindustriesdemonstrate L Qsthat are
uptofifty timesthenational concentration of
employment. Industry-specificLQs, while
sgnificant, must beandyzed with guarded optimism.
In many cases, onecompany with onelocationinthe
eleven-county areadrivestheLQ. Ontheother
hand, highindustry-specific LQsmay point toward a
niche market that warrantsmoreattention to truly
understand the unique factorsthat can support or
grow theindustry into apotential cluster.

Whiletheregiond Diversified Manufacturing Cluster
outperformed statewide and national expectations, it
isimportant to notethat the satistical anaysisis
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based on 2000 data, whichisabletotell uswhere
we have been but does not necessarily present an
accuratereflection of wherewearetoday. Since
July 1, 2001, at least 7,200 jobs have been affected
by plant closuresor significant layoffsthat have had
asgnificant impact ontheregion’smanufacturing
base. Although someof theselayoffshavebeen
seasona and employeeshavereturnedtotheir jobs,
morethan 20 companieshave closed their Central
Pennsylvaniafacilitiesdueto decreased market
share, foreign competition or other factors.* More
analysisand concentrated vaidation will berequired
toforecast futuretrendsin manufacturing. Based on
industry growth projectionsprovided by the CWIA,
employment withintheregiona Diversified
Manufacturing Cluster isexpected to decline by
approximately 100 jobs per year between 2000 and
2010for a10-year reduction rate of one percent.®

Asthiscluster isanalyzedin moredepth, it will be
important to look closely at each of the
manufacturing sub sectors(e.g. food processing,
meta fabrication, precisoninstruments) inorder to
better understand economic trends, competitive
factors, supply chainsand workforce needsthat may
beunique. After further research, consensus
building and validation, it ispossiblethat the need for
additional clustersmay berecognized.

4 Data on regional dislocations due to closures or layoffs is
collected through Rapid Response activities conducted by local
one-stop centers and the Central Pennsylvania Workforce
Development Corporation.

5 Industry Projections are based on data for the nine-county
Central Regional workforce investment area, which does not
include Juniata and Perry counties. However, the nine-county area
is reflective of the 11-county Region. The data contained is the
best available source of information for estimating job
opportunities, developing training and gaining an insight into
future employment trends. The projections are estimates of
employment levels and trends, not exact counts. Events may
occur during the ten-year projection period that are impossible to
predict. This data is most useful when used in conjunction with
other economic data.
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Finding 2
LUMBER AND WOOD
PRODUCTS CLUSTER

L umber and wood production wasremoved from
the Diversified Manufacturing Cluster becauseof its
predominancein employment and competitiveness
acrosstheentireregion. TheLumber and Wood
Products Clugter (Figure 2) ismorereflectiveof a
wholevalue-chain becauseit includestheraw
product harvested through logging, progresses
through the primary productioninsawvmillstothe
val ue added through secondary manufacturing of
wood-based products.

From 1990 to 2000, lumber and wood products
wasone of two manufacturing sectorsincludedin
thetop ten growth sectorsfor rural Pennsylvania
(Shields, 2002). Although the Lumber and Wood
Products Cluster accountsfor approximately five
percent of theregion’semployment, it demonstrated
asubstantia increasein employment and LQ
between 1995 and 2000. Cluster employment
growthintheRegion at 33% significantly out paced
state and national growthinthe cluster by 14% and
23% respectively. Between 1995 and 2000, the
Lumber and Wood Products Cluster accounted for
20% of thetotal employment growth for theeleven-
county area. Based onindustry growth projections
provided by the Center for Workforce Information
andAndyss(CWIA), employment withinthe

L umber and Wood Products Cluster isexpected to
grow by approximately 100 jobs per year between
2000 and 2010 for a 10-year growth rate of 10%.

TheLQ of 4.51 meansthat the region hasover four
timesthenationa shareof employment inthecluster.
Based on statewide anaysis of the Lumber and
Wood Products Cluster, theRegionis
advantageoudy Situated at themid-point of a
geographicd “T” bordering thetimber harvesting
industries prevaentintheNorthern Tier and serving
asthe gateway to an areaof secondary
manufacturing that extendsto Pennsylvania's
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southern border. Whilethecluster representsa
small fraction of statewideemployment, it represents
sgnificant employment for individua counties.

Seven of the countiesincluded in the Region ranked
inthetop 25 when all 67 countieswere sorted by
2000 employment in lumber and wood products
(Center for Workforce Information and Analysis,
2002).

Although the L umber and Wood Productscluster is
exhibiting strength both inemployment growthandin
regional competitiveness, moreresearchwill be
required to understand the opportunities(i.e.
availability of hardwood resources) and threats(i.e.
need for modernization of primary processng
techniques and movement of furniture productionto
foreign markets) that may affect thefuture of
secondary wood manufacturing (Pennsylvania
Hardwoods Devel opment Council, 2002).

Finding 3
HEALTHCARE CLUSTER

TheHedthcare Cluster (Figure 3) focuseson both
the production of healthcare-related goodsand the
provision of servicesthat promotethehealthand
well being of residents. TheHedthcare Cluster
includesafull spectrum of health servicesincluding
menta hedlth, acute care, long-term care, outpatient
servicesand medical supplies. Medica
manufacturing, including laboratory andytica
instrumentsand ultrasonic devicesareincludedin
both the Healthcare and Diversified Manufacturing
clusters®

Employment in the Hedlthcare Cluster accountsfor
over 13% of theregion’stotal employment.
Employment grew by over five percent between

6 It is important to note that while manufacturing components are
included in two clusters, employment is only counted once when
calculating the percent of the region’s workforce employed in the
four industry clusters.

1995 and 2000. Theseemployment gainsare
reflective of trendsoccurring throughout rural
Pennsylvania, wherethelargest employment gains
over thelast decade occurred in health services
(Shields, 2002). Centra Pennsylvaniamay attribute
growing demand for hedlth servicesto theincreasing
aging population. Between 1980 and 2000,
population inthe eleven-county areagrew by seven
percent; but the percentage of residentsover theage
of 65increased by 31%. Based onindustry growth
projections provided by the CWIA, employment
withintheregiona Healthcare Cluster isexpectedto
grow by approximately 600 jobs per year between
2000 and 2010 for a 10-year growth rate of 17%.
According to the PennsylvaniaDepartment of Labor
and Industry, 13 of the 25 fastest growing
occupationsin Pennsylvaniahave beenidentified as
hedlthcarerdated (e.g. cardiovascular technologists,
medical assstantsand respiratory therapists).

AnLQof 1.25(1.23 without manufacturing
components) for the Healthcare Cluster impliesthat
theregionisdeivering more hedlth servicesthanare
utilized by local residents. With the presence of
severd largehedth systems, quality health services
draw residentsfrom outsidethe areaand generate
wesdlthfor theregion.

Inanayzing the contributorsto cluster growth,
national economic growth hasclearly beenthe
driver. Fromtheanalyss, it appearsthat morejobs
could have been created had the mix of industries
exhibited stronger growth and had there been more
favorablelocal conditionstoincrease
competitiveness. The assumption could bemade
that theinability of thecluster to meet itsgrowth
potentia isdueto the significant shortagesin nursing
and other technical positionsbe ng experienced by
hedlthcare providersnationwideaswell asthe
medica mal practiceinsuranceissuescurrently
causing concernin Pennsylvania. Further analysis
will focusonthecapability of theregion’sHealthcare
Cluster to keep pacewithincreasing demand.
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Finding 4
EDUCATION CLUSTER

Elementary, secondary and post-secondary
ingtitutionscomprisethefoundation of the Education
Industry Cluster (Figure4). However, thecluster
alsoincludesthe entire spectrum of education from
child daycareto adult job training and rehabilitation
and theadministrative entitiesthat overseethe
implementation of these services.

Of thefour regional clusters, the Education Cluster
accountsfor the greatest share (15%) of area
employment and madethelargest contribution to the
region’stotal employment growth between 1995
and 2000. Based onindustry growth projections
provided by the CWIA, employment within the
regional Education Cluster isexpected to grow by
approximately 700 jobs per year between 2000 and
2010for a10-year growth rate of 18%.

Whileeducation may typically beviewed asanon-
basicindustry, the presence of seven magjor post-
secondary collegesand universitiesand numerous
vocationa-technica education providerswithinthe
Region makesthe cluster more disposed to non-
local conditions. Thegrowing LQ of 1.53
datistically statesthat Central Pennsylvaniahas1.5
timesthe concentration of nationa employmentin
thecluster. Inaddition to the prevalence of post-
secondary ingtitutions, the competitivenessis
positively influenced by therural natureof thearea
and the existence of thirty-three school digtricts.

Moreresearch onthiscluster isnecessary tofully
understand the economicimpactsof education
industriesonthe Region. Often, theimpactsare
defined solely intermsof persona development or
thesocia benefitsaccrued from an educated
workforce. Whilethese benefitsare undoubtedly
important, education must also berecognized for its
economic strength, thevalueit addsin theform of
knowledgeanditsrolein producing acritical input
for other industries. Further inquiry will berequired

inorder to devel op appropriate supportsfor
education asan economicaly-driven, not solely a
service-providing, industry.

Finding 5
OCCUPATIONAL OPPORTUNITIES
WITHIN THE FOUR
INDUSTRY CLUSTERS

When cong dering the occupational opportunities
availablewithineach of thefour industry clusters,
perceptionsareinfluenced by the easily observed
occupations. Healthcare conjuresup prestigious
images of doctorsand nurses, education isequated
with teachers, lumber and wood productsemploys
carpentersand diversified manufacturing continues
to be associated with assemblerson the plant floor.
Although these perceptionsare accurate when
describing themost prevaent occupationswithin
each cluster, parochiaism often precludesthose
outside of acluster fromtruly understanding the
variety of jobtitles, skill setsand abilitiesthat
contributeto aworkforce.

Inorder to accurately identify al occupationswithin
each of thefour clusters, the Centra Pennsylvania
WIB applied regiona staffing patternsto thecluster.”
Theoccupationd estimateswerethen aligned with
averagewage dataand skill training requirementsfor
thefour industry clusters. Fromtheinitia results, it
isapparent that each cluster relieson adifferent
segment of theworkforceto providethefoundation
of skilledworkers. Asthechart below illustrates,
hedlthcareisextremely reliant on two areasof
training— post-secondary certification and short

7 CWIA constructs statewide and regiona staffing patterns every
two years. The staffing pattern utilized for this report is based on
1998 data, which is applied to 2000 employment data. Existing
staffing patterns are based on SIC industrial coding and will require
considerable revision to properly capture new occupational titles
stemming from the NAICS conversion. Staffing patterns are
updated using OES Survey responses from employers, industry
projections and an employer survey of the non-covered group
(self-employed, domestic and non-covered agriculture).
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termon-the-jobtraining, whichisreflective of the
growing need for health techniciansand service
support staff. The Education Cluster offersthe
largest percentage of employment opportunitiesfor
individua swith advanced degrees. Althoughthe

L umber and Wood Products cluster dependson
individual swho can acquire skillson thejob, most of
that training takeslonger than 12 months. The
greatest percentage of occupationswithinthe
Diversfied Manufacturing cluster can be obtained
with moderate or short-term on-the-job training that
cantakeaslong as12 monthsor aslittleasaweek
toacquire.

Itisimportant to notethat even though each cluster
exhibitsanaturd inclination toward aparticular
occupationd grouping, dl clustersoffer employment
opportunitiesineach of thesix training
classfications. Astechnology continuesto advance,
the benefitsof post-secondary training may outweigh
the costsintime and personnel indeveloping
workersthrough on-the-job training alone.
Additiondly, thetraining classifications, asdefined
by the Bureau of Labor Statistics, aremeant to
serveasguidesfor minimumskill levels. Ultimately
the demandsand processes of each unique
employer will determinethe skill requirementsfor a
specific occupation. Skill training and occupations
should not be examined from astatic standpoint;
skill acquigition will not concludewith thecompletion
of adegree or on-the-job training but rather require
progressivelearning throughout an employee’ swork
life

Theassumption may be madethat acluster’s
average annua wage hasadirect correlationtothe
most prevalent occupationswithinthe cluster, thus
inferring that acluster dominated by occupations
requiring short-term on-the-job training would have
alower average annua wagethan those dominated
by advanced degree occupations. Itisinteresting to
notethat becausethe clustersemploy individuas
along the occupationa spectrum, theaverageannual
wagesvaried by only $3,419 fromthemidpoint. In
fact, of theregion’sfour clusters, the Diversified

Manufacturing Cluster withitsreliance on on-the-
jobtraining offered the highest average annua wage.

Theinformation providedin Tables 1 through 4
highlightsthe most prevalent occupations, their
corresponding kill level requirementsand average
regiona wagedata. Thenext stepwill require
further investigationinto the skill setsrequired by
and acquired through these occupations. Skill set
anaysiswill |ead to the devel opment of occupational
clustersthat crossindustry clusters. Occupational
clusterswill provideameansfor identifying
additiona commondlitiesbetweenindustry clusters
and examinemethodsfor expediting thetransfer of
skillsfrom one cluster to another in the case of
didocations.

CONCLUSION

Thebackground onindustry cluster andysisandthe
findingsspecificto theeeven-county region of
Central Pennsylvaniapresentedinthisreport are
meant to stir readersto consider the applications
andimplicationsthat asimilar processcould haveon
other regionsattempting to develop aunified,
industry-driven community devel opment strategy.
Locally, industry cluster andysishasincreased
regiona awarenessof four mgjor economic engines.
Diversfied Manufacturing, Lumber and Wood
Products, Healthcare and Education. Together
these clusters account for over 50% of the Central
Region’semployment and through supply and
distribution chainsaffect an even greater percentage
of theworkforce. The Central PennsylvaniaW|B
began using theindustry cluster model becauseof a
microinterest intargeting limited resourcesto
individua industries. However, themode has
quickly provided the capability for theWIB andits
partnersto increase the understanding of themacro
economy, itsstrengths, itsneedsand its
opportunities. By moving fromapoint-in-time
model to asystematic, non-linear process of
research and analysis, consensusbuilding, vdidation
and application, the Centra PennsylvaniaWIB has
not pursuedthisinitiativeonitsown. Redlizingthat
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community development will not occur without buy-
intothe process, the Central PennsylvaniaWIB has
created opportunitiesfor stakeholdersto accessthe
processfrom anumber of avenuesand at different
times. The continuous processalso stressesthe
Centrd PennsylvaniaWIB’sdesretorevistthe
model aseconomic circumstanceschangeandto use
themodel to change economic circumstances.

Whilethe benefitsof thisprocessmay beevident to
thosewho have been deeply involvedinthework, it
isimportant to reiterate the reasonsfor considering
industry cluster andlysis: 1) dataavailability; 2)
functiond results; and 3) limitlessapplications.

Data Availability
Industry cluster analysisisnot anew cregtion; rather
itisanevolution of traditional techniquesusedto
promoteindustry competitivenessand develop
workforce and economic development policies. The
Centrad PennsylvaniaWIB'sinitiativewasnot
prompted by the rel ease of new data, but the model
requiresusersto reconfigureexisting datainto anew
product. Toillustrate, rather thanrelying solely on
ten-year industry projections, andysisof industry
clugtersinvolvescombining projectionswith other
measures, such ascompetitiveness, economic
prosperity, cluster dependency and labor pool
availability, and other tools (e.g. input-output
analysis, input-output models, trend analysisbased
on quarterly data, occupational forecastsand
economic prosperity analysis) to present a
comprehensive representation of theeconomy. To
vaidatethequantitativefindings, industry cluster
analysisaso cdlsonthequdlitative knowledgethat
workforce development, education and economic
devel opment practitionershaveacquired through
executiveinterviews, meetingswith prospective
companiesor surveys.

Functional Results
Although the processistime-intensive, industry
cluster andlysisdemonstratesutility initsability to
serve ascommon language between industry,
workforce devel opment, economic devel opment

and education. A systematic processof identifying
industry clusterscantransformingtinctsintoreliable,
substantiated reasonsfor economic and workforce
investment. Rosenfeld (2002) arguesthat areas
struggling with the ability to compete often“do not
redlizetheir potential due, for example, toinsufficient
specidization to achieve scaleeconomies,
fragmented public sector support; [or] lack of
knowledge or inability to take advantage of
commonalities’ (p. 25). Thestrength of thismode
isintheability to movefrom research to function by
serving ascommon language betweenindustry,
workforce devel opment, economic devel opment
and education.

Boundless Applications
Oncedatabecomesinformation, the possible
applications, whichareonly briefly identifiedinthis
report, arefar-reaching. The potential to move
between and synchronize clusters, industries,
occupationsand skill sets provideseconomic
development, education and workforce
deve opment agencieswith amuch moredetailed
understanding of industry. Unsuccessful attemptsat
devel opment occur whenintermediariesmake
decisionsbased ontoo littleinformation onthe
environment inwhichindustry operates. Industry
engagement through formalized consortiumor
informa pathsof communicationiscrucid tothe
legitimacy and impact of cluster-based applications.

The Centrd PennsylvaniaWIB envisons
applicationsfor workforce devel opment, education
and economic development. To support the
workforcewithintheclusters, the Central
PennsylvaniaWIB iscurrently dedicating further
study totheclusters’ dependence on aspectrum of
occupationsand their corresponding skill sets.
Eventudly, theformation of occupationd clusters
that recognizesmilaritiesinfunctionand
competency, rather than work setting, will becritica
to ass sting theincumbent workforceidentify career
pathswithinand acrossindustry clusters.
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Usingindustry cluster dataasthe starting point for
cluster forecasting will alow theregionto project
future demand for occupations. Aseffortsto
encourageyoung adultstoremainin or returnto
Pennsylvaniapers <, regiond partnersmust deliver a
clear message about the opportunitiesthat exist for
individuaswithvarying kill levels. To adequately
meet the future demandswith atrained workforce,
theK-12 syssem must align curriculawith industry
standards and post-secondary training programs
should havethe capacity to deliver short-term,
customi zed training together with certification
programsthat promotelifelonglearning.

Devel opment of adiverse, competitive economy
takesyearsand effortsto support or transform that
economic basewill not be changed quickly.
However, using cluster anaysisasthefoundation for
bus nessrecruitment and retention strategieswill
increasean ared’sability to sustainand wisdly
manage economic growth. Inthelong-term,
understanding the economicimpactsand potential
for development of the clusterscould spur
entrepreneuria activity, promotefurther co-location
of cluster industriesand ultimately lead to
diversficationwithintheregiona economy.

In additionto considering the benefitsof cluster-
based approaches, those considering implementing
theindustry cluster model must also acknowledge
thelimitations. Industry cluster analysisisnot a
magic bullet; it representsafresh framework for
examining deep-rooted economicissues. Magtering
the quantitativetool swill only produceapicture of
what has been, what isand what should be.
Industry cluster analysisisnot aunilatera
undertaking. If asingle stakehol der initiates cluster
anaysis, eventhemost reliable dataand most
relevant applicationswill not |ead to thewidespread
potential devel oped only through broad consensus
building activities. Industry clustersare not one-
szefits-al. They must bemassaged, studied and
reassessed to truly reflect aregion’scompetitive
strengths. Industry cluster analysisisnotfinal. As
the deeply embedded networksthat support the

diverseeconomy evolve and grow, theability of
workforce devel opment, education and economic
development to effectively coordinate responseswill
influencethelong-termimpact resulting fromthe
creation of new clustersand perhapseventhe
declineof matureclusters.

Thefour-phased methodol ogy describedinthis
report openly acknowledgesthelimitations of
industry cluster andysisby carefully defininga
continuous strategy that issubstantiated, coordinated
andvalidated. Inanticipating thelimitations, the
Centrd PennsylvaniaWIB’smethodology will
increasethe benefitsto theregion through
sophisticated support to the existing and emerging
indudtries.
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Thedatapresented in Tables 1 through 4 identify the most preva ent
occupationsfor each of thefour industry clusters. The estimated 2000
employment isbased upon Central PennsylvaniaWorkforce Investment Area
staffing patternsasapplied to the 2000 employment in the counties of
Centre, Clinton, Columbia, Juniata, Lycoming, Mifflin, Montour,
Northumberland, Perry, Snyder and Union. All wagesareregional averages
for 2000 based on data collected through employer surveysadministered by
the Center for Workforce Informationand Analyss. Theminimum skill level
requirement isbased on classifications assigned by the Bureau of Labor
Statistics. Theseskill requirementsserveasaguideonly; individualswith
greater or lesser skill attainments may be employed in these occupations.

Disclaimer: This data is based on estimated staffing patterns,
average earnings and minimum skill requirements and should be
reviewed with the understanding it may not reflect current staffing
patterns or recent economic events.
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Figure1. Summary of Diversified Manufacturing Cluster

Central Pennsylvania Workforce Development Corporation

Diversified Manufacturing

For the countiesof Centre,
Clinton, Columbia, Juniata,
Lycoming, Mifflin, Montour,
Northumberland, Perry,
Shyder and Union

» Food Manufacturing
« Materials & Textiles
« Paper Products

e Chemicals & Allied
Products

o Rubber & Plastics

o Primary & Fabricated
Metals

« Industrial Machinery &
Tools

« Electronic Equipment
o Precision Instruments

« Transportation
Equipment

Central Pennsylvania Workforce
Development Corporation
3 Kelly Square, Route 15 North
Lewisburg, PA 17837
(P) 570.568.0800
(F) 570.568.0814
www.cpwdc.org

Source: All data was provided by the Pennsylvania Department of Labor and Industry’s Center for Workforce Information and Analysis (CWIA) for the period 1995 to

DIVERSFIED MANUFACTURING CLUSTER STATISTICS
(Based on 4-Digit Standard Industrial Classification Codes) PA Heartland
Employment (2000) 35,627
Employment Growth (1995-2000) 7.72%

Average Annual Wage (2000) $34,509
Location Quotient (LQ) 3.03

Location Quotient Change (1995-2000) 12.64%

Total Cluster Growth (1995-2000) 2,553

Percent of Area Employment 13.59%

Top 10 EMPLOYING INDUSTRIES
(Based on 4-Digit Standard Industrial Classification Codes)
Metal Doors, Sash, Frames, Trim
Canned Specialties
Carpets & Rugs
Other Plastics Products
Glass & Glassware, Pressed or Blown
Other Electronic Components
Steel Works, Blast Furnaces
Potato Chips, Corn Chips, & Similar
Snacks

9. Bread & Other Bakery Products
10. Electronic Capacitors
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N

&
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REGIONAL Topr 10 CLUSTER
OCCUPATIONS

Assemblers (Except Machine/Electrical
& Precision)

Sewing Machine Operators
Electrical/Electronic Equipment
Assemblers, Precision

First Line Supervisors of Production &
Operating Workers

Hand Packagers

Other Helpers & Laborers

Precision Machine Builder Assemblers
Industrial Truck & Tractor Operators

. Other Handworkers

0. Inspectors/Testers/Graders/Samplers

PENNSYLVANIA HEARTLAND'S MOST COMPETITIVE MANUFACTURING
INDUSTRIES

(Based on 4-Digit Standard Industrial Classification Codes)

Canned Specialties
Electronic Capacitors
Dog & Cat Food

Glass & Glassware, Pressed or Blown
Motor Homes
Paper Industries Machinery

©®ONOOAWNE

Book Printing
Carburetors, Pistons, Piston Rings

=
o

Surface Active Agents, Finishing Agent

Potato Chips, Corn Chips, & Similar Snacks

2000 LOCATION QUOTIENT

50.89
24.36
24.00
18.43
14.90
12.49
12.25
11.16
10.65
10.63

2000. Clusters were defined by the Central Pennsylvania Workforce Development Corporation, 2002. Data last updated on May 20, 2003.
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Figure2. Summary of Lumber & Wood Products Cluster.

Central Pennsylvania Workforce Development Corporation

Lumber & Wood Products

For the countiesof Centre,
Clirtterr, CelLin DL, LIRS, LUMBER & WOOD PRODUCTS CLUSTER STATISTICS
Lycoming, Mifflin, Montour,
Northumberland' Perry’ (Based on 4-Digit Standard Industrial Classification Codes) PA Heartland
S]yder and Union Employment (2000) 12,448
. Logglng Employment Growth (1995-2000) 32.92%
Average Annual Wage (2000) $27,671
o Sawmills & Planing Mills Location Quotient (LQ) 4.51
Location Quotient Change (1995-2000) 27.76%
o MillWOfk, Veneer, Total Cluster Growth (1995-2000) 3,083
PlyWOOd & Structural Percent of Area Employment 4.75%
Wood Top 10 EMPLOYING INDUSTRIES | REGIONAL TOP 10 CLUSTER
(Based on 4-Digit Standard Industrial Classification Codes) OCCUPAT'ONS

« Wood Containers

[

Wood Kitchen Cabinets

2. Prefabricated Wood Buildings & L éf;:ggﬁ;égéﬁ%t Machine/
HRH Components
« Wood Bwldmgs & P ) 2. Woodworking Machine Setters
9 3. Wood Household Furniture, Except e
Mobile Homes Upholstered 3.  Wood Machinists
. . . . 4. Woodworking Machine Operators
4. Hardwood Dimension & Flooring Mills 5 Cabinetmakers / Bench Carenters
« Miscellaneous Wood 5. General Sawmills & Planing Mills 6. Sawing Machine Operators P
Products 6. Mobile Homes ) 7. Freight & Stock & Movers
7. Lumber, Plywood, Millwork, & Wood 8. Carpenters
H h |d F 2 Products . . 9. Machine Feeders & Offbearers
. ouseno urniture 8. Wood Office Furniture e : ;
. 10. First Line Supervisors of Production
) . 9. WOOd Pallets & Skids and Operations Workers
« Office Furniture 10. Millwork

Partitions, Shelving, )
° g PENNSYLVANIA HEARTLAND'S MOST COMPETITIVE WOOD PRODUCTS

Lockers & Office INDUSTRIES
(Based on 4-Digit Standard Industrial Classification Codes)
. Lumber & Construction 2000 LOCATION QUOTIENT
Materials 1. Prefabricated Wood Buildings & Components 59.76
2. Wood Television, Radio, Phonograph Cabinets 29.33
3. Wood Kitchen Cabinets 14.78
Central Pennsylvania Workiorce' 4. Hardwood Dimension & Flooring Mills 10.45
Development Corporation . :
3 Kelly Square, Route 15 North 5. Wood Office Furnltgre 6.45
Lewisburg, PA 17837 6. Wood Pallets & Skids 4.67
% 338;322;3232 7. Wood Household Furniture, Except Upholstered 4.06

www.cpwdc.org

Source: All data was provided by the Pennsylvania Department of Labor and Industry’s Center for Workforce Information and Analysis (CWIA) for the period 1995 to
2000. Clusters were defined by the Central Pennsylvania Workforce Development Corporation, 2002. Data last updated on May 20, 2003.
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Figure 3. Summary of Healthcare Cluster.

Central Pennsylvania Workforce Development Corporation

Healthcare
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Average Annual Wage (2000) $32,409
Location Quotient (LQ) 1.25
Location Quotient Change (1995 —2000) 2.46%
« Medical Offices & Total Cluster Growth (1995-2000) 1,814
Clinics Percent of Area Employment 13.45%
. HOSpita|S Tor 10 EMPLOYING INDUSTRIES REGIONAL Topr 10 CLUSTER
: (Based on 4-Digit Standard Industrial Classification Codes) OCCUPATIONS
o Medical & Dental 1. General Medical & Surgical Hospitals ]
Laboratories 2. Skilled Nursing Care Facilities 1. Registered Nurses
3. Offices & Clinics of Doctors of 2. Nursing Aides .
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« Nursin g Homes & Z 2;2?(1::;:508; rZroprletary Stores 6" Cashiors
Personal Care 7: Offices & Clinics of Dentists 7. Secretaries (Except Legal & Medical)
. . 8. Nursing & Personal Care Facilities 8 Maids & Room Cleaners
» Residential Care 9. Psychiatric Hospitals 9. Medical Secretaries

=
o

10. Pharmacedutical Preparations - Emergency Medical Technicians

« Pharmaceuticals

PENNSYLVANIA HEARTLAND’'S MOST COMPETITIVE HEALTHCARE

o Medical Instruments &
INDUSTRIES

EqUIpment (Based on 4-Digit Standard Industrial Classification Codes)
2000 LOCATION QUOTIENT
1. Laboratory Analytical Instruments 7.86
2. Electromedical & Electrotherapeutic Apparatus 5.07
3. Offices & Clinics of Osteopathic Doctors 3.69
Central Pennsylvania Workioree: 4 QOther Specialty Outpatient Facilities 3.49
Development Corporation
3 Kelly Square, Route 15 North 5. Other Measuring & Controlling Devices 3.13
Lewisburg, PA 17837 . . .
(P) 570.568.0800 6. Medical Equipment Rental & Leasing 2.64
F) 570.568.0814 . ) _—
(M,prm,org 7. Skilled Nursing Care Facilities 2.09

Source: All data was provided by the Pennsylvania Department of Labor and Industry’s Center for Workforce Information and Analysis (CWIA) for the period 1995 to
2000. Clusters were defined by the Central Pennsylvania Workforce Development Corporation, 2002. Data last updated on May 20, 2003.
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Figure4. Summary of Education Cluster.

Central Pennsylvania Workforce Development Corporation

Education
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Average Annual Wage (2000) $32,551
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Total Cluster Growth (1995-2000) 4,408
. Elementary & Secondary Percent of Area Employment 14.72%
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Post-S d (Based on 4-Digit Standard Industrial Classification Codes) OCCUPATIONS
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2. Secretaries
. L. 2. Elementary & Secondary Schools 3. Elementary School Teachers
« Colleges & Universities 3. school Buses .
) ) 4. School Bus Drivers
X X 4. Chllg Day Care Serwces. o 5. Janitors & Cleaners
e Libraries 5. Junior Colleges & Technical Institutions 6. Other Management Support Workers
. . 6. ‘JOT]Tng"Tg & Vocational 7. Post-Secondary Engineering
« Job Training Agencies Rehabilitation Teachers
7. Libraries i ) 8. Education Administrators
« Research Organizations 8. SCh9OIS & Educat.lonal Se.rwces 9. Teacher Aides (Paraprofessional)
9. Business Consulting Services

10. Special Education Teachers
10. Business & Secretarial Schools

PENNSYLVANIA HEARTLAND’S MoST COMPETITIVE EDUCATION
INDUSTRIES

(Based on 4-Digit Standard Industrial Classification Codes)

2000 LOCATION QUOTIENT

1. School Buses 5.28
2. Business & Secretarial Schools 4.30
3. Colleges, Universities, & Professional Schools 3.72
Central Pennsylvania Workforce . i o
Development Corporation 4. Job Training & Vocational Rehabilitation 1.37

3 Kelly Square, Route 15 North
Lewisburg, PA 17837
(P) 570.568.0800
(F) 570.568.0814
www.cpwdc.org

Source: All data was provided by the Pennsylvania Department of Labor and Industry’s Center for Workforce Information and Analysis (CWIA) for the period 1995 to
2000. Clusters were defined by the Central Pennsylvania Workforce Development Corporation, 2002. Data last updated on May 20, 2003.
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Table 1. Diversified Manufacturing occupations. Employment, education and compensation estimates for
the Pennsylvania Heartland: 2000.

Average
Average Average Entry
OES 2000 Estimated Hourly Annual Annual
Code Occupation Employment Wage Salary Salary

Occupations Requiring Credentials Received through Experience Beyond a Degree or On
Occupations Requiring Advanced Training Offered through a Bachelor's Degree or Higher
General Managers & Top Executives $26.21] $54,519 $34,797
15014 |Industrial Production M anagers 310 $24.15]  $50,237| $29,367|
Electrical & Electronics Engineers $30.63]  $63,700 $43,920

Welders & Cutters
Electrical & Electronic Technicians & Technologists

Industrial Machinery M echanics $16.25]  $33,800 $24,474]
89108 |Machinists 660 $14.11] $29,354 $23,325]
85132 |Maintenance Repairers, General Utilities 460 $12.26]  $25,491 $17,222
89805  |Bakers, Manufacturing 240 $10.29]  $21,408 $18,876]
87202 |Electricians 240 $13.55) $28,187| $19,033]

Occupations Requiring Moder ate On-the-Job Training Between 1 month and 12 monthsin Length

93956 |Assemblers/Fabricators 2460 $9.93 $20,654] $16,318]
93999 |Other Hand Workers 780 $13.53]  $28,143 $14,477|
83005 |Inspectors/Testers/Graders/Samplers/Weighers 750 $11.87]  $24,679 $18,725
92998  |Other Machine Operators/Tenders 470 $13.53] $28,143 $14,477
91705 |Welding Machine Operators/Tenders 450 $13.59] $28,267| $22,040
91905 |Plastic Mold/Cast M achine Operators/Tenders 440 $10.31] $21,434] $16,349
92914  |Paper Goods Machine Setters/Operators 430 $10.64] $22,124] $18,180
97102  |Truck Drivers, Heavy 410, $11.09]  $23,074 $13,863]
55108 |Secretaries, Except Legal or Medica 360 $13.36) $27,792 $18,760
92953 | Coat/Paint/Spray Machine Operators/Tenders 350, $10.48]  $21,805 $18,102]
92543  |Printing Press Machine Operators/Tenders 350 $13.49] $28,057| $21,419
91714 |Meta Fabricators, Structural Metals 300 $11.85] $24,650 $22,987|
92935 |Chemical Equipment Controllers/Operators 290 $17.22]  $35,810 $27,900]
91321  |Machine Forming Operators/Tenders 280, $10.13]  $21,072 $19,451]
49008 |Manufacturing & Wholesale Sales Representatives 280 $17.95]  $37,333 $21,742]
55338 |Bookkeeping/Accounting/Auditing Clerks 270 $10.42]  $21,664] $16,450
92971  |Extruding/Forming/Precision Machine Operators/Tenders 250 $11.47]  $23,852 $17,858]
91305 |Press Machine Setters/Operators 250 $11.74]  $24,414] $17,327
92721 | Sewing Mach Operators, Non-Garment 250 $7.35] $15,281 $12,189
92965 |Crush/Grinding/Mix Mach Operators/Tenders 230 $11.03]  $22,949 $16,568]
93114 |Electrical/Electronic Equipment Assemblers, Precision 1750 $9.86] $20,505 $14,585
98902 |Hand Packers & Packagers 1150 $8.76 $18,213 $14,005]
97947  |Industrial Truck & Tractor Operators 880 $12.12]  $25,207| $19,480
98999 |Helpers/Laborers’/Movers 860, $9.29]  $19,329 $14,160]
93105 |Machine Builder Assemblers, Precision 780 $13.30]  $27,660 $21,830]
98799 |Freight/Stock/Movers 720 $9.29 $19,329 $14,160]
98502  |Machine Feeders & Offbearers 680 $9.66|  $20,096 $15,902]
93935 |Cannery Workers 620 $10.33) $21,487| $16,793
92974  |Packaging/Filling M achine Operators/Tenders 610 $10.66]  $22,164] $18,055
58028 | Shipping/Receiving/Traffic Clerks 590 $10.96]  $22,802 $15,728]
93905  |Electrical/Electronic Assemblers 470 $9.86]  $20,505 $14,585
67005 |Janitors & Cleaners 360 $9.00]  $18,713 $12,823]
58008 |Production/Planning/Expediting Clerks 300, $14.52]  $30,195 $20,292
55347 |Office Clerks, Genera 300 $10.16) $21,136 $14,539
55323 |Order Clerks 260 $10.14] $21,084 $14,531]
58023 [Stock Clerks: Stockroom/Warehouse/Y ard 240 $7.47]  $15,544 $12,448

The preceding data identifies the occupations which employed at least 230 individualsin 2000. These occupations were derived from
the Diversified Manufacturing Industry Cluster which the Central Pennsylvania Workforce Development Corporation (CPWDC) has
defined to include the following Standard Industrial Classification (SIC) Codes: 2000 Food And Kindred Products; 2100 Tobacco
Products; 2200 Textile Mill Products; 2300 Apparel And Other Finished Products Made From Fabrics And Similar Materials; 2600
Paper And Allied Products; 2700 Printing, Publishing, And Allied Industries, 2800 Chemicals And Allied Products; 2900 Petroleum
Refining And Related Industries; 3000 Rubber And Miscell aneous Plastics Products; 3100 Leather And Leather Products; 3200 Stone,
Clay, Glass, And Concrete Products; 3300: Primary Metal Industries; 3400 Fabricated Metal Products, Except Machinery And
Transportation Equipment; 3500 Industrial And Commercial Machinery And Computer Equipment; 3600 Electronic And Other
Electrical Equipment And Components, Except Computer Equipment; 3700 Transportation Equipment; 3800 Measuring, Analyzing,
And Controlling Instruments; 3900 Miscellaneous M anufacturing Industries.
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Table 2. Lumber and Wood Products occupations: Employment, education and compensation
estimates for the Pennsylvania Heartland: 2000.

Average
Average Average Entry
OES 2000 Estimated] Hourly Annual Annual
Code Occupation Employment Wage Salary Salary
ons Requiring Credentials Received through Experience Beyond a Degree or
job Training
81008 |First Line Supervisors of Production & Operations Workers 420 $17.86] $37,141] $26,523
First Line Supervisors of Helpers & Laborers $18.46) $23,180
Occupations Requiring Advanced Training Offered through a Bachelor's Degree or Higher
General Managers & Top Executives $26.21 $34,797
Industrial Production Managers $24.15) $29,367
Occupations Requiring Post-Secondary Training through an Associate Degree or Certificate
Draftes | 90| _$1565 $32543
Occupations Requiring Long Term On-the-Job Training Greater than 12 Monthsin L ength
93956 |Assemblers/Fabricators, Except Machine/Electrical/Precision 1790 $9.93] $20,654| $16,318]
92311 [Woodworking Machine Setters, Except Sawing 690 $11.29] $23,483] $19,374
89308 [Wood Machinists 640 $11.29 $23,483 $19,374
89311 [Cabinetmakers/Bench Carpenters 520 $10.06] $20,921| $14,576
87102 |Carpenters 470 $12.50 $26,009 $21,375
89305 |Wood Pattern Markers 370 $11.35[ $23,598] $16,903
89314  [Furniture Finishers 270 $11.69[  $24,320] $17,330,
89508 |Upholsterers 110 $11.69 $24,313 $20,543
85132 [Maintenance Repairers, General Utilities 110 $12.26] $25491| $17,222
87202 [Electricians 100 $13.55 $28,187 $19,033
85110 [Industrial Machinery Mechanics 80 $16.25]  $33,800] $24,474
Occupations Requiring M oder ate On-the-Job Training Between 1 month and 12 monthsin Length
92314 [Woodworking Machine Operators/Tenders, Except Sawing 520 $11.29] $23/483] $19,374
92308 [Sawing Machine Operators/Tenders 480 $11.00] $22,885] $18,320
97102  [Truck Drivers, Heavy 300 $14.56] $30,291] $20,172
49008 | Saes Representatives, Manufacturing and Wholesale 160 $17.95]  $37,333] $21,742]
55338 [Bookkeeping/Accounting/Auditing Clerks 120 $10.42]  $21,664]  $16,450
83005 [Inspectors/ Testers/Graders/Samplers/Weighers 110 $11.87] $24,679] $18,725
55108 |Secretaries, Except Lega or Medical 100 $9.51 $19,778 $13,516
87602 |Carpet Installers 80 $10.10 $21,012 $15,528
87402 |Painters & Paperhangers 80 $12.79] $26,594| $19,450
98799 [Other Hand Freight/Stock/Movers 480 $9.29] $19,329] $14,160
98502 [Machine Feeders & Offbearers 460 $9.66] $20,096] $15,902
98999 [Other Helpers/L aborers/Movers 380 $9.29] $19,329] $14,160
87999 [Other Construction/Extractive Workers 260 $11.53] $23,991] $15,072
55347 |Office Clerks, General 250 $10.16 $21,136 $14,539
97947  [Industria Truck & Tractor Operators 170 $12.12]  $25,207|  $19,480
98902 [Hand Packers & Packagers 170 $8.76 $18,213 $14,005
58023 |Stock Clerks: Stockroom/Warehouse/Y ard 110 $7.47|  $15544| $12,448
67005 |Janitors & Cleaners 110 $9.00 $18,713 $12,823
58028 | Shipping/Receiving/Traffic Clerks 100 $10.96] $22,802| $15,728

The preceding data identifies the occupations which employed at least 80 individuals in 2000. These occupations were
derived from the Lumber and Wood Products Cluster which the Central Pennsylvania Workforce Development Corporation
(CPWDC) has defined to include the following Standard Industrial Classification (SIC) Codes: 1750 Carpentry & Floor
Work; 2410 Logging; 2420 Sawmills & Planing Mills; 2430 Millwork, Plywood & Structural Members; 2440 Wood
Containers; 2450 Wood buildings & Mobile Homes; 2490 Miscellaneous Wood Products; 2510 Household Furniture; 2520
Office Furniture; 2540 Partitions & Fixtures; 5030 Lumber & Construction Materials.
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Table 3. Healthcar e occupations: Employment, education and compensation estimates for the
Pennsylvania Heartland: 2000.

OES Code

Occupational Title

Managers of Office & Adminstrative Support

Estimated
2000
Employment

Average Average
Hourly Annual
Salary

pations Requiring Credentials Received through Experience Beyond a Degree or On-the-Job Training

Other Managers & Administrators

Physicians & Surgeons

Occupations Requiring Advanced Training Offered through a Bachelor's Degree

19005 General Managers & Top Executives 470 $26.21| $54,519] $37,797
15008 Medica & Health Service Managers 460 $26.17[ $54,426 $36,264]
32517 Pharmacists 310 $31.81] $66,158 $57,980
32902 Medica/Clinical Lab Technologists 290 $18.84] $39,180 $32,789
27302 Social Workers, Medical/Psychiatric 220 $14.14] $29,410 $20,620
32308 Physical Therapists 210 $27.90] $58,036 $43,484

Occupations Requiring Post-Secondary Training through an Associate Degr ee or

32502 Registered Nurses 4400 $18.94]  $39,390 $29,570
32505 Licensed Practical Nurses 2000 $12.63| $26,278 $21,983
55105 Medica Secretaries 580 $10.18] $21,172 $15,557
32508 Emergency Medical Technicians/ Paramedics 530 $9.45[ $19,651 $13,934
32908 Dental Hygienists 430 $18.23] $37,921 $33,293
32919 Radiologic Technicians/'Technologists 380 $20.92| $43,522|  $36,214]
32302 Respiratory Therapists 370 $18.69 $38,872 $30,934]
32999 Other Health Professionals/Paraprofessionals 330 $13.89] $28,894| $23,119
66017 Physical Therapy Assistants/Aides 250 $13.41| $27,896 $21,788]

Medical/Clinical Laboratory Technicians

Cooks, Institution/Cafeteria

Occupations Requiring Long Term On-the-Job Training Greater than 12 Monthsin Length

$15.35|  $31,929|  $22,092)

$17,235

Maintenance Repairers, Genera Utility
Occupations Requiring M oder ate On-the-Job Training
Secretaries, Except Legal or Medica

Between 1 and 12 monthsin Length

$25,491

$9.51] $19,778|  $13,516)

27307 Residential Counsdlors 480 $9.24| $19,212 $12,513
66002 Dental Assistants 410 $9.91f $20,620 $15,848]
92935 Chemical Equipment Controllers/Operators 210 $17.22| $35,810]  $27,900)
92726 Laundry/Drycleaning Machine Operators 210 $38.03] $16,703]  $13,790]
55338 Bookkeeping/Accounting/Auditing Clerks 210 $10.42[ $21,664]  $16,450]
66008 Nursing Aides 4100 $3.99] $18,699 $15,333
55347 General Office Clerks 810 $10.16| $21,136 $14,539
49023 Cashiers 790 $7.00] $14,552 $12,280)
67002 Maids & Housekeeping Cleaners 670 $7.28[ $15,156 $12,236
55305 Reception & Information Clerks 590 $8.93| $18,580]  $15,108
65038 Food Preparation Workers 460 $7.89] $16,406] $12,208
66011 Home Health Aides 410 $8.20[ $17,062 $14,787
55344 Billing/Cost/Rate Clerks 370 $10.24|  $21,290 $16,659
66099 Other Health Service Workers 360 $9.76]  $20,304 $14,529
68035 Personal/Home Care Aides 300 $7.28[ $15,152 $12,183
67005 Janitors & Cleaners 240 $9.00] $18,713 $12,823
03114 Precision Electrical/Electronic Equipment Assemblers 210 $9.86] $20,505| $14,585)

The preceding data identifies the occupations which employed at least 200 individualsin 2000. These occupationswere
derived from the Healthcare Industry cluster which the Central Pennsylvania Workforce Devel opment Corporation (CPWDC)
has defined to include the following Standard Industrial Classification (SIC) Codes: 2830 Drugs; 3820 Measuring &
Controlling Devices, 3840 Medical Instruments & Supplies, 3850 Opthalmic Goods; 4110 Loca & Suburban Transportation;
4520 Air Transportation, Nonscheduled; 5040 Professional and Commercia Equipment; 5910 Drug Stores and Proprietary
Stores; 6320 Medical Service and Health Insurance; 7350 Miscellaneous Equipment Rental and L easing; 8010 Offices of
Medical Doctors; 8020 Offices of Dentists; 8030 Offices of Osteopathic Physicians; 8040 Offices of Other Health
Practitioners; 8050 Nursing and Personal Care Facilities; 8060 Hospitals, 8070 Medical and Dental Labs; 8080 Home Health
Care Services, 8090 Health and Allied Services, Not Elsewhere Classified; and 8360 Residential Care.
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Table 4. Education occupations: Employment, education and compensation estimates for the
Pennsylvania Heartland: 2000.

Average
Average Average Entry
OES 2000 Estimated Hourly Annual Annual
Occupation Employment W age Salary Salary
Occupations Requiring Cr als Received through Experience Beyond a Degree or On-the-Job Training
Other Managers & Administrators $18.21 $37,879 $21,855
61099 |Other Managers of Service Personnel 310 $14.96 $31,124 $15,713
M anagers of Office & Administrative Support $14.40 $29,959 $20,532
Occupations Requiring Advanced Training Offered thro a Bachelor's Degree or Higher
Teachers, Secondary School $45,599 $31,261
31305 |Teachers, Elementary School 2400 N/A $45,726 $33,404
21999 |Other Management Support Workers 1500 $18.51 $38,496 $21,986
31222 |Engineering Teachers, Postsecondary 960 N/A $74,140 $40,130
15005 |Education Administrators 920 N/A $64,987 $50,836
31311 Teachers, Special Education 850 N/A $44,523 $30,885)
31209 |Phys Science Teachers, Postsecondary 460 N/A $58,950 $32,270
31314 |Teachers/ Instructors, Vocational Education/Trainers 380 N/A $30,703 $20,297|
31202 |Life Sciences Teachers, Postsecondary 360 N/A $57,110 $31,790
31218 |Art/Drama/M usic Teachers, Postsecondary 360 N/A $52,590 $25,810
31303 |Teachers, Preschool 320 $7.50 $15,609 $12,166)
31502 |Librarians 300 $22.19 $46,156 $28,994]
19005 |General Managers & Top Executives 290 $26.21 $54,519 $34,797|
31299 |Other Postsecondary Teachers 280 N/A $53,850 $25,550
31514 |Counselors, Vocation/Education 260 $19.94 $41,483 $31,689
31224 M ath/Science Teachers, Postsecondary 250 N/A $53,190 $27,890
25105 |Computer Programmers 240 $21.60 $44,932 $30,323
31304 |[Teachers, Kindergarten 240 N/A $42,005 $28,696
22199 Other Engineers 200 $25.69 $53,425 $36,937|
31399 |Other Teachers & Instructors 190 N/A $30,703 $20,297|
31114 Nursing Instructors 160 N/A $49,217 $34,969
Occupations Requiring Post-Secondary Training through an Associate Degree or Certificate
Occupations Requiring Long Term On-the-Job Training Greater than 12 Monthsin Length
85132 M aintenance Repairers, General Utilities 750 $12.26 $25,491 $17,222,
65028 |Cooks, Institution/Cafeteria 580 $8.29 $17,235 $14,426
31321 |Instructors/Coaches, Sports & Physical Training 480 N/A $24,365 $12,172
Occupations Requiring M oderate On-the-Job Training Between 1 month and 12 monthsin Length
55108 Secretaries, Except Legal or Medical 3750 $9.51 $19,778 $13,516
85999 |Other M echanics/Installers/Repairers 610 $14.41 $29,965 $17,935
39999 |Other Professional/Paraprofessional/Technicians 350 $16.61 $34,540 $20,480
55307 |Word Processors & Typists 230 $12.88 $26,799 $21,488
55338 |Bookkeeping/Accounting/Auditing Clerks 210 $10.42 $21,664]  $16,450
49999 |Other Sales & Related Workers 170 $13.24 $27,549 $13,886
97111 |BusDrivers, School 1720 $7.82 $16,269 $12,224]
67005 Janitors & Cleaners 1650 $9.00 $18,713 $12,823
31521 |Teacher Aides, Paraprofessional 900 N/A $21,932 $12,982
53905 |Teacher Aides/Educational Assistants 770 N/A $21,932 $12,982,
68038 |Child Care Workers 700 $7.55 $15,697 $12,256
65038 Food Preparation Workers 630 $7.89 $16,406 $12,208|
53902 |[Library Assistants/Bookmobile Drivers 310 $9.95 $20,699 $12,785
55347 |General Office Clerks 300 $10.16 $21,136 $14,539
59999 |Other Administrative Support/Clerical Workers 290 $10.60 $22,049 $14,805|
65099 |Other Food Service Workers 260 $8.21 $17,072 $12,268
69999 |Other Service Workers 210 $7.45 $15,487 $12,257|
79999 |Other Agriculture/Forestry/Fishing Workers 190 $12.56 $26,119] $17,001
31505 Library Technicians 160 $10.86 $22,585 $14,748

The preceding data identifies the occupations which employed at least 150 individualsin 2000. These occupations were
derived from the Education Cluster which the Central Pennsylvania Workforce Development Corporation (CPWDC) has
defined to include the following Standard Industrial Classification (SIC) Codes: 2741 Miscellaneous Publishing; 4151 School
Buses; 8211 Elementary & Secondary Schools; 8221 Colleges, Universities, & Professional; 8222 Junior Colleges &
Technical Institutions; 8231 Libraries; 8244 Business & Secretarial Schools; 8249 V ocational Schools; 8299 Schools &
Educational Services; 8331 Job Training & V ocational Rehabilitation; 8351 Child Day Care Services; 8732 Commercial
Economic, Sociological Research; 8733 Noncommercial Research Organizations; 8748 Business Consulting Services; 9411
Administration of Educational Programs.
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