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Introduction

The Industrial Resource Centéetwork2 ¥ t Syyaef g yAl Aa (GKS adlasSqQa | ¥
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programand the MEP have longstanding traditsmf selfassessment and evolution as ways of being

accountable to the public and of promoting continuous improvement. The@t&famand the MEP are

charged with helping manufacturing in general, anth$i to midsized manufacturers in particular,

improve their competitive position.

The IR@rogramuses the outcomes from these assessments to think about the challenges their
constituents face due to rapid evolution in the globally competitive environmédditionally, the IRC
Programhas joined with the MEP to discover best management and production practices, standardize
them in terms of educational and training practices, and then disseminate these practices widely. Again,
this is with an emphasis omsll and midsized establishments and businesses.

This report builds on the 2004 repoa,l y dzF I Ol dzNA y 3 t Swriea ByDédittg A I Q&  C dzii dzN
Consulting and the Maxine Goodman Levin College of Urban Affairs at Cleveland State University. In

August 2010, as the negative impact of the Great Recession was beginning to ebb and after a decade of
global competitive challenges,eéiR@rogramembarked on a new round of sedivaluation and

assessment. The economic development and nonprofit management research groups at Cleveland State

' vyAOBSNBRAGEeQa [SOAy [/ 2ttS583S8 6SNB Sy3aFr 3SR G2 SEFYAyY
RAAO2QOSNI GKS YIylFI3aSYSyid LINIYOGAOSa 2F GKS aoSad 27
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work was undertaken with the MPI Group.

The projectwas supported by funding from the Industrial Resouemter programthe Hollings

Manufacturing Extension Partnership of the National Institute of Standards and Technology, the John D.
FYR / FTGKSNAYS ¢d al O! NI KdzNJ C 2 dr¢giohsfiahd2hé Qennsphvariag 2 NJ 2
Department of Community and Economic Development, with funding provided by the National
Telecommunications and Information Administration.

The work benefited from the advice and review of an external advisory board that was facilitated by Ken
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Center. They worked witlEmily DeRocco, Presidettite Manufacturing Institute of the National

Association of Manufacturer§&amuel Leiken, Vice Presidaritthe Council on Competitivenesidpward

Wial, Ph.D., Fellowf the Metropolitan Policy Prograraf the Brookings Institution; antfike Trebing
SeniorEconomic AnalysEederal Reserve Bank of Philadelphia. The work was also reviewed and
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report also benefited from data provided by ti@entral PennsylvaaiWorkforce Development

Corporation (CPWDC).
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EXECUTIVE SUMMARY

Pennsylvania is a Commonwealth, one of only four of the nation's states that has deliberately
maintained the traditional English term. This distinction is more than a question for an elementary
school social studies test or a trivia contest. In an eishahking government budgets and declining
revenues, it is more than a trifling pursuit to consider what is sufficient and necessary to support the
"common welbeing." The question for such difficult economic times is how best to identify, support
and nuture activities that are critical to the Commonwealth and the common good of its citizens.

Without a doubt, one of those criticakeasis manufacturingManufacturing continues to be
2yS 27F t Syyae fwegkthgkneradrsAlthdugbiZpdldilar ypiion seensto have dismissed
manufacturing as a relic of a different era and a different economic structure, Pennsylvania's
manufacturers continue to take seriously their role as wealth generators for the state and nation. The
facts support their claim: ihufacturing is Pennsylvania's largest source of Gross State P(@Gie)
and its fourthlargest employment sector. In 2009, Pennsylvania was the-kirglest manufacturing
state in the nation in terms dESPManufacturing remains a key part of Pennayia's innovation
infrastructure and is present in all parts of the state, from city to suburb to rural coMagufacturing
productivityb measured as GSP per employe®as more than $27,000 higher in 2008 than productivity
measured among nemanufactuing industries.

ly SaaSyaAalft YSFadaNB 2F AYLRZNIFYyOS 2N OSy(dNI f A
Y dzf (i A lndeahiBgthe adiditiongbbs, sales, or income generated from sales in the industry.
Manufacturing has the highest multipliers ofyaother Pennsylvania industrigvery $1 increase in final
demand for products manufactured in Pennsylvania leads to a total increase in gross value added by
all industries of $2.52No other industry in the state comes close to rivaling the impact of
manufacturing

1 A $1 million increase in final demand for manufactured products in Pennsylvania results in the
creation of 4.2 jobs2.9 jobs directly and indirectly in manufacturing and an additional 1.3 jobs
through the spending of employees of the manufactsrand the enployees in their supply
chain;

1 Manufacturing's labor income multiplier effect of $3.60 is more than double that of most other
Pennsylvania industry sectors. Agriculture is the state's only other industry with a labor income
multiplier above $2a | y dzF I QG dzNA y3 Q& Ydzf GALX ASNI A& &2 SEGNI
of its supply chain, which is reflected in its indirect income multiplier of $1.74.

Yet, there is also no doubt that the past decade has been a challenging time for Pennsylvania’
manufacturers. News accounts that chronicle job losses and plant closings have been correct in the
RSGIAfTaAa b SOSYy AF GKSé& KI@S FILAf{SR (2 O2y@Seé GKS
gSI1ySaa Ay tSyyaeft gl yldhabeeYdvehdadrde @ ot Brijical stdteS OG 2 NJ O
support in helping companies transition to more advanced manufacturing products and processes.

Pennsylvania's seven Industrial Resource Centers (IRCs) have leveraged this state support and
targeted resoures toward the specific needs of the regions they serve. The IRCs were created in 1988 as
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a response to the declining steel industry and as a conduit for the needed industrial transformation that
became apparent in light of the doubtip recession of 198t 1982. Since their inception, the IRCs

have remained true to their mission of helping small and midsized manufacturing companies adapt and
prosper in the face of evegquickening economic change. The public has received demonstrable benefit
from the IRCdocus on manufacturers: Companies that received IRC services are estimated to have
paid an additional $31 million in state and local taxes in 2009 due to increased sales alone.

The Effects of a Bubble and Currency

Pennsylvania is currently in the egadtages of a slow recovery from the deepest recession it has
experienced since the double dip of the early 1980s. This latest economic crisis has become known as
the Great Recession because of its length and depth. For Pennsylvania, there is a keydifietereen
the double dip of the '80s and thecentGreat RecessionThe recession of the 1980s triggered a major
NE&GNHZOGdzZNAY 3 2F (GKS adladSQa GNIXRAGAZ2YILE SO2y2YAO
Pennsylvania and the rest of thedumstrial Northeast and Midwest. The rest of the nation experienced a
deep generalized recession as the Federal Reserve acted to break the back-piiecagmeflation and,
in so doing, triggered a major recession. In contrast, the triggers of the GresddRac did not lie in the
AYYSRAFGS adNWzOGdzZNBE 2F t SyyaetgdlyialQa SO02y2Yeéo ¢K
nation and in the global financial markets. This is a critical difference and demands different policy
responses and approaches.

An enormous housing price bubble and a combination of fraud and poor regulation in the
international securities markets were the immediate triggers of the Great Recession, and major
restructuring is being experienced in those parts of the region, and gtbhehad overheated housing
markets. A second source of macroeconomic tension in the decade leading up to the current recession
was the structural deficit of the U.S. federal government and the international trade distortions
associated with a grossly darvalued Chinese currency. The tie to Pennsylvania for both triggers is
AYRANBOGZ o6dzi AYLRNIFIYyGd ¢KS K2dzaAy3d o0dzwofS FyR O
houses (or to withdraw their transitory speculative gains) fed a massive boom in domassumption.
Where were those goods produced?

P d{d® YR tSyyaetgdryAl Qa YIydzZFl OGdz2NENBR KIFIR G2 O
currency was massively undervalued and manipulated. Not allowing it to float in response to trade
surpluses orthe Chinese sidendlarge deficits for the United States resulted in production advantages
F2N) / KAYLF OGKFG 6SNB y20 6FNNIFYyiGSR 060& S02y2YA0 02y
float, U.S. corporations would still have been investing in Ghini a rapidly growing market, after all
b but the decline in U.S. manufacturing Gross Product and employment would not have been as deep.

The combined impacts of the 2001 and 2008 recessions on manufacturing in Pennsylvania, and
the nation as a whel, are apparent in many of the figures and tables presented in this report. So is the
impact of an undervalued Chinese currency. Some economic commentators blithely dismiss the Chinese
currency problem as an indirect subsidy to American consumption aatkfdre, a beneficial transfer
of wealth from China to the United States. There is a problem with this logic in a contwdmt
common market, which is what the U.S. economy is. Ggodducing, or manufacturing, states, such as

11



Pennsylvania, do not hatkeir own currencies. They cannot devalue their currency to lower their
production costs. Instead, plants close and production moves to offshore competitors.

Yes, U.S. consumeraveenjoyed a boost in their ability to consume, especially those in states
and regions that produce services or that experienced the bubble in housing prices and with it phantom
wealth. But, in a global economy where one major producer manipulates its currency, there is a long
term cost. The manufacturing base becomes hollowedower time. This is a threat to overall
economic welbeing because, when market forces eventually overcome the artificial relative value of
I KAYl Qa OusidnBujaduing basdvsll not be in place to respoAdd, contrary to
expectations ofthose who look no further than the smooth, quick operation of the theoretical
SO2y2YAaliaQ Ay@rarotsS KFEYRI YIFydzZlF OGdzZNAy3a OF LI OAd
sitting patiently on a shelf somewhere to be rapidly redeployed. The pathasperity will have been
permanently altered, and the manufacturing commons will need to be recreated.

(T x OATT OUlI OATEAGO "AOO - AT OEZAAOOOAOO ! OA
While many may agree with this macroeconomic lamavértheK 2 f f 2 g Ay 3 2dzi 2F ! Y

manufacturng core, what does this have to do with public policy in Pennsylvania today? There are two

AYLIE AOFGA2yad ¢KS FANRG Aad AYYSRAIFGS® hdzZNJ NBASIE ND

show a clear ability to compete against the punishing headsvisfccurrency manipulation when firms

engage in enterprise transformation. Such transformation:

9 Is built on the foundation of a strong objective strategic plan;

1 Is followed bythe systematic elimination of waste in the production process, improving
guality, and shortening the time it takes to get product to market (these actions are
frequently put under the label of what is known as lean manufacturing technigues)

1 Measures what is important and establishes a culture of continuous improvement;

Empowers the ore workforce and frees senior management to work on the business;

1 Engages in product development in a niche market, coupigidan effective saleand
marketing strategy.

=

This is a recipe that is easy to recite, challenging to implement and hardkavitticunless it is
' O2NB LI NI 2F F O2YLI yeéQa 2 LIoNhebdsendriufactuterSin Kl @S 4 A
Pennsylvani@an structure their operations to contain cost structures that reside in the middle of their
income statementswhile allowing company leadership the time and resources to implement strategies
to grow the top line. To succeed, manufacturers today cannot just focus on cost containment or on
ANRPGUKT GKS AYLISNI GADS AReas 12 TR2 2 dBANB o & 11l F R2 2 gz NS
O2ylAydz2dza AYLINROSYSYy(I L R2Yy Qi -afkynadufattdedtisé 2 dzZQNB &
SOGARSYld FTNRBRY RAaOdzaaizya ¢A0K GKS fSFRSNER 2F az2yvys$s
manufacturing and other production press improvement techniques do not cost jobs; they save
companies. With those saved companies come saved jobs.

CKS 62NRE 2F tSyyaetdryAlQa YrEydAlOGdNAy3d 8§
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In our discussions with the best manufacturers in Pennsylvania, this recipe is most effective
when the secret sauce is applied: full disclosure of operating financials and performance metrics to the
corporate team, \kich is then reinforced with meaningful gasharing on a monthly or quarterly basis
GAGK SYLX 28SSad ¢KAa aeaidSYFGAO FLILINRIOK G2 SyidSN
midsized manufacturers is not taught in any business school. Howbisgknowledge resides in
FFF2NRFIOES FT2N¥ Ay (GKS adlrisSQa Lw/ad ¢KS Lw/ a Fdzy
2yfte Ay SYUGSNILINRAEAS G(GNIyaF2N¥YIGA2Yy > odzi faz Ay |
base. Transferring y 2 6t SR3IS 2F K2g GKS fIFNASad FyR Y2ald AYLE
wealth and prosperity can transform itself is the IRCs' mission. The IRCs have a stewardship
responsibility not only to enhance that manufacturing knowledge base, but alsgderdinate that
knowledge.
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Over the longer term, the competitive
L2aAdGAzy 2F ! YSNROI Qa
improve when the value of the U.S. currency
drops, which is inevitable. The speed of the
shapback will be dictated eitheby the speed at
which widespread enterprise transformation
takes place or the speed at which new firms fill
gaps created by the death of old ond$e social
and economic cost triggered by firm deaths
greatly exceeds the cost of enterprise
transformation. Here again, the IRC program is
positioned to accelerate positive and necessar
transition.

Despite the pressure of almost a decad
of intense global economic competition, many
Pennsylvania's manufacturing companies hav
adapted, survived and laid tfeundation for a
robust revival, frequently aided and advised by
their regional IRGI ¢ KS 2y f & & dzi
competitive advantage any company today ha
Ad GKS FoAftAGe (2-akdl
manufacturer noted during a focus group.
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The dataare clear: Manufacturing is the
fIrNBESald aSOG2NI 2F t Sy
Despite the news reports and politicamments
that declare its demise, manufacturing continu
G2 FdzSt tSyyaetdlyat
be seen in the following two tables,
manufacturing accounts for the largest
O2yiNAROGdziA2Y | yR GSRE N
held onto the top spot thoughout the decade
analyzed. However, the dramatically declining
shareg falling from 18.8 percent of GSP to 13.6
percent by 200& demonstrates the urgent
YySSR F2NJ NBFraaSaaAiy3
manufacturing environment and suggesting



strategies for shoringp this vital segment of economic infrastructure. The heavy toll of the 2001
recession manifested in a nearlyp8rcentage point contractiom GSPn manufacturing in the five

8SIFNE FNRY mMbpopy (G2 Hnnod Df2olf O2YLISGAGAZ2Y FYyR O

manufacturing base throughout the first decade of thé'2&ntury. Despite this decade of stress, the
sector generates more tma$60 billion in GSP.

Manufacturingia t Sy y a BredtingUdtry iQtérms of percent share of GSP, despite the Great
Recession.

NAICS Industrial Sector 1998 2003 2006 2008
Manufacturing 18.8% 15.9% 14.2% 13.6%
Real Estate and Rental and Leasing 11.1% 11.5% 11.4% 11.8%
Health Care and Social Assistance 8.1% 9.1% 9.4% 9.7%
Public Administration 9.9% 9.8% 9.5% 9.4%
Professional, Scientific, and Technical Service 6.2% 6.8% 7.3% 7.8%
Finance and Insurance 7.2% 7.4% 7.7% 7.3%
Retail Trade 6.8% 6.8% 6.4% 6.0%
Wholesale Trade 5.5% 5.7% 6.0% 6.0%
Construction 4.0% 4.4% 4.7% 4.0%
Information 3.6% 3.7% 3.6% 3.6%
Transportation and Warehousing 3.3% 3.2% 3.3% 3.2%
Utilities 2.8% 2.7% 2.8% 2.9%
Management of Companies and Enterprises 1.6% 1.8% 2.3% 2.7%
Administrative and Support Services 2.5% 2.6% 2.6% 2.7%
Other Services (except Public Administration) 2.5% 2.5% 2.4% 2.4%
Accommodation and Food Services 2.2% 2.2% 2.2% 2.2%
Educational Services 1.7% 1.9% 1.9% 1.9%
Arts, Entertainment an®Recreation 0.7% 0.8% 0.8% 0.8%
Mining 0.6% 0.6% 0.7% 0.8%
Agriculture, Forestry, Fishing and Hunting 0.6% 0.6% 0.5% 0.6%

Source: Moody's Economy.com

¢tKS RSOfAYS AY YIydzZFlI OldzZNAy3IQa &AKFINB 2F Dt
thata f  AaKSR GKS AyRdzZAGNEQa &Gl dSgARS SYLX 28YSyi
Gross manufacturing product shrank by 20 percent over the same timeframe. Unlike the continued
erosion in employment numbers, a glimmer of good news could be isettye uptick in gross
manufacturing product in 2010, which is connected to the weak recovery in employment that began in
the first quarter of the year.
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Indeed, given the widespread employmdosseghroughout the industry over the past decade,
thed dzNLINR Ay 3 ySg6a Aa GKFEG YIFydzFF OGdzNAyYy 3 KFA& Yyl 3¢
of GSPC KA & AffdZAGNI §Sa GKS YdzZ GALX ASR AYLI OG YIydzFl O
the potential benefits of working to nurture the nascemebound seen in gross manufacturing product
¢ in the Commonwealth and around the natiorNationwide, gross manufacturing product fell by little
more than 10 percent from 1998 to 20%G painful contraction, yes, but half the magnitude of severity
experienced in Pennsylvania. In terms of manufacturing employment, the distress was more equally

shared, with the nation as a whole seeing a 34 percent decrease in jobs.

The real value of manufacturing Gross State Product and Employment has dropped in Penmigylva
Rebound is forecast with the recovery.
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$90,000 - Employment
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- 600,000
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Note: Vertical lines represent significant years for the analysis. National business cycle peaks: March 2001 and Decémber 200
trough: November 2001. Year 2008 is the last year of real data estimates.

Sourcea 2 2 Ré Q& 902y2Y&aod02Y [yR b. 9w

Given the ubiquitous reporting on the loss of manufacturing jobs nationwide, it is important to
note the continued importance of manufacturing in Pennsylvania as an emplogspite losing nearly
230,000 jobs between 1998 d@2008, manufacturing still employs more Pennsylvania workers than
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nearly all other industry sectorsOnly threeq Health Care and Social Assistance, Public Administration
and Retail Trade put more Pennsylvanians to work.

Manufacturingwas Pennsylvani@ &  F-largebtBriployer in 2008

NAICS Industrial Sector 1998 2003 2006 2008 2008 Rank

Health Care and Social Assistance 716,894 777,232 844,496 882,085 1
Public Administration 711,857 745,244 745,267 749,086 2
Retail Trade 652,798 661,145 654,264 648,475 3
Manufacturing 873,164 711,263 669,768 643,573 4
Accommodation and Food Services 365,157 394,821 409,962 416,021 5
Professional, Scientific and Technical Service 252,015 278,487 307,510 318,202 6
Administrative and Support Services 255,722 257,556 278,261 277,594 7
Finance and Insurance 265,627 270,511 267,869 264,280 8
Construction 221,051 245,652 260,753 254,513 9
Other Services (except Public Administration) 235,757 259,960 258,346 254,255 10
Wholesale Trade 217,378 227,225 237,631 238,516 11
Educational Services 182,080 202,592 209,356 218,601 12
Transportation and Warehousing 174,929 191,289 211,785 216,193 13
Management of Companies and Enterprises 64,414 74,108 99,020 113,486 14
Information 122,949 119,366 108,062 105,867 15
Arts, Entertainment and Recreation 64,721 75,772 81,509 86,930 16
Agriculture, Forestry, Fishing and Hunting 86,502 85,568 85,561 81,904 17
Real Estate and Rental and Leasing 64,830 67,848 67,036 65,434 18
Mining 20,325 22,430 22,632 22,998 19
Utilities 32,775 27,954 21,630 22,558 20
Total 5,635,234 5,751,785| 5,887,217| 5,920,993

{ 2dzNDOSY az22B00mQa 902y2Yéed

The massive job losses have led many political leaders and media pundits to write off
manufacturing. Many reportedly ithe-know analysts and policy makers have declared U.S.
manufacturingio be dead. Yet, manufacturers who have survived the difficult environment of the past
decade by retooling and repositioning say they are poised for grolitht positioning can, and should,
be enhanced with selective changes in public policy. Thesgolicy recommendations will be
discussed later in this summary.

Manufacturing, Productivity, and Earnings

Understanding productivity is key to understanding how economies devEiwpings cannot
increase without increases in productivity to pay for thgh@r earnings. Productivity is defined as value
added per hour worked. In this report, productivity is measuredrassstate product perjob. This
approach was taken because stagvel data on hours worked by industry do not exist &fHs similar
to value added.

Most people associate productivity with how hard or smart people work, which is an important
contributing factor. However, productivity is also influenced by the level and types of machinery, the
cost of management and supervision, and, mogpartantly, by the margin the product can earn. An
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example may help illustrate this meaning: If you go to a local lunch counter, how much does a cup of
coffee cost? Perhaps it costs a dollar. How much does the same cup cost in a hationally branded coffee
shop, such as Starbucks or Caribou? If you order a standard cup of coffee, it is nearly double the cost at
the local establishment, and the price climbs as you customize the product. Who is the hardest worker?
Is it the barista? Or isihe personwho takes the order, delivers the food, cleans up and keeps everyone
in line? The lesson to be learned is that the real source of productivity lies with the product, the brand,
management and the production system. In other words, productivity lies Wwéhtargins embedded

Ay (GKS LINRRdzOG FyR Ay GKS Odzaid2YSNNRaE SELSNASYyOSo
this is relevant is that, as margins erode and products become commodities, productivity gains can only
take place if companies worlalder, smarter, or with more efficient equipment. If companies don't,

then productivity growth slows or reverses.

As products age, both in terms of location along the product cycle and in terms of the
chronological age of the product, competitors appeaicg@s are cut, margins erode, and productivity
declines. That is where margins play a key role in measured productivity. Margins are only maintained
08 KIFI@Ay3a | adGdSIFRe Ft2¢6 2F Ayy20F0iA2yY 6KAOK LINBQ
commoditized, ad by having a strong brand.

¢tKS 0Saild 27 tSyyaetodlyAlrQa YIydzZFlI OGdzZNBENAR FAIKIG
dzy RSNRGIF YR GKIFG AYLINRPOGAY3I LINRPRAZOGAGAGE Aa YIlyl3aSy
challenging environment, focus group gaipants spoke of opportunity. They are developing new
products, offering new services and creatively adding new value. Many spoke of the need to focus on a
niche market and learn to anticipate the needs of clients.

T a¢KS 2yfte gle sSORBOAYSYy NI A AHENPSBHSLINE RdzOG &
Philadelphisarea manufacturer.
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T a'a ¢S SYSNHS FNRBY (GKA&aX L OGKAYy]l ¢S g3ttt KIO
Oft SFYySR 2dzii F t2d0 2F O2YLI yASa GKI Gareda SNB
manufacturer.

Pennsylvania manufacturers, who once were national leaders in productivity, have fallen behind
their counterparts in other areas of the country. Peylrania manufacturing productivity lagged the
national average by $5,098 per job in 2008. The gap for 2010 was projected to nearly double to $9,827
per job. Underperformance has been the case throughout much of the past decade. As the following
figureshoda = t Syyaeft @FyAl Qa YIydzZFIlI Olidz2NAy3 LINRPRdAzOGA DA G
behind for the next few years, surged ahead between 2001 and 2003, before falling well short of the
national mark and remaining there for the rest of the decatlee daa for 2005 and 2006 are circled
because a reversal of trend took place in Pennsylvania over those years. Ddsapiteg thebeginning
of the Great Recessiqithe trajectory of the manufacturing sector changed.

Growing Productivity Gap: Pennsylvanidanufacturing vs. U.S. Manufacturing
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Much of Pennsylvania's employment and GSP losses can be attributed to declines in two areas
critical to the state's economy: pharmaceuticals and petrochemi&larmaceuticals as an indogst
experienced consolidation as new drug introductions slowed and global companies bought each other
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reveals the industries at the fodigit NAICS levéhat experienced the greatest loss in GSP:

NAICS 3254 Pharmaceutical and Medicine Manufactu$38 billion

NAICS 3251 Petrochemical Manufacturis$g.4 billion

NAICS 3252 Resin and Synthetic Rubber Manufactu#®g8 million

NAICS 3241 Petroleuand Coal Products Manufacturinr§868 million

NAICS 3259 Other Chemical Product & Preparation Manufactdit® million

= =4 =4 4 =4

The loss in GSP from 2003 to 2006 that is accounted for by just these five manufacturing
industries totaled $8.5 billion. Thais twice as large as the $4.8 billion total drop in manufacturing GSP
over the same time periodin terms of manufacturing employmefiom2003toH nnc X t Syyaeft gt y
pharmaceutical and petrochemical industries experienced some of the largest losstse betile
sector also witnessed sharp cuts.

Despite the challenges displayed in the figures throughout this summary and report,
productivity in manufacturing dwarfs that in the nenanufacturing private sector. Manufacturing is key
to the level of produtivity in the state, as the following figure shows. Gross product per employee in
2008 was more than $27,000 higher for Pennsylvania manufacturers than fenaoafacturers. Té
gap was projected to widen through 2010 to $33,925. This gap may be exptgimegroved capital
and managerial practices among manufacturers. However, it reinforces the need for strategies to
adzLIL2 NI t SyyaetdryAlrQa ONRGAOFET YIFydzFlI OGdzZNAy 3 a

(p))
O
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Pennsylvania Manufacturing vs. Nemanufactuing Productivity
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for 14.3 percent of GSP and employed 10.6 percent of workers. Manufacturing had the largest impact

2y

employment.

i K SmadelruralicBufties, where it accounted for 22.6 percent of GSP and 16.4 percent of
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Although the actual dollar amount contributed toward GSP and employment totis far
greater in the 14 central counties and the 18 suburban countiesjufacturing accounted for a much
greater share of GSP and employment in the rural areas of Pennsylvania.

Manufacturing Activity by Type of County

Percent of Total in 2008
B GDP W™ Employment

City Suburbs Rural

0OAT T OUIl OAT EABO %i PITUI ATO AU %OOAAI EOEI Al
.S06SSYy Hnnc YR HnnyXZ tSyyaet @l (thdsewith £ | NAS A

more than 1,000 employeesshed more than 16 percent of their jobs, idling 14,251 workers. As can be

seen in the following table, manufacturers that employed 500 t8 @@rkers cut 6.9 percent of their

workforce, and plants employing 100 to 249 workers contracted by 4.9 percent.

Two size groups of manufacturing plants experienced job growth over this-yie@eperiod:
those with 20 to 99 workers and those with 250489 employees. More than odg dzl NIl SNJ 2 F (G KS
manufacturing jobs are in plants employing 20 to 99 workers. This was an establishment size that did
not experience any job losses as the Great Recession began and deepened. Companies with 100 to 249
employees, which account for nearly owggarter of manufacturing jobs, experienced 32 percent of the
overall job loss for the industry. Companies with 250 to 499 workers experienced nearly 3 percent job
growth. The next two establishment size categories Iasiogt 20,000 jobs.

hdzi 82 dzNODAy3 tA1Ste SELXLFAYya GKS &aiGSSL) t2aa8a |
Manufacturers employing 25@99 workers, which was the only establishment size to experience
significant growth between 2006 and 2008, may represenetbptimal size for a globally competitive
yet flexible manufacturing establishment that can withstand cyclical and structural charg®ech
plants would be small enough to be nimble and would be at such a scale to beavelged without
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excessive overheaemployment, but they would be large enough to endure, innovate and compete in a

global market.

W20a& DFAYSR 2NJ[2a0 Ay tSyyaetglyilQa al ydzFl O dz2NR
Manufacturing | Percent Distribution Change inthe | Percent of Job | Percent Distribution
Establishment the Number of Number of Jobs Loss within of Job Loss
Size Jobs in 2006 2006 to 2008 Size Category 2006 to 2008
Less than 20 9.4% -565 -0.9% -2.2%
20to 99 26.0% 139 0.1% 0.6%
100 to 249 24.3% -7,967 -4.9% -31.7%
250 to 499 15.2% 2,875 2.9% 11.4%
500 to 999 11.7% -5,362 -6.9% -21.3%
1,000 or more 13.3% -14,251 -16.1% -56.7%
TOTAL 100.0% -25,131 -3.8% 100.0%
Source: U.S. Census Bureau, County Business Patterns
Manufacturing: Critcal OT O0AT T OUl OAT EA8O )T 11T OAQETT )1

Earlier, the connection between innovation and productivity was made. To explore
t Syyaet gryAl Qa Ayy20FGA2Yy AYFNF aidNHzOGdzNE | yR
manufacturers fill in that ifrastructure, the research team undertook an analysis of patents issued and
filed. Although a patent analysis does not capture all forms of innovation, it does provide perspective on
the inventive and breakthrough activities occurring in Pennsylvaniatandoie of manufacturing
establishments in bringing innovation to the marketplace.

g2

(@]

Of the 16,054 patents issued between 2001 and 2010 to Pennsylvania companies and
universities, nearly 60 percent, or 9,577, were assigned to manufacturing companies. (ata to
limitations, this is a conservative estimate.) These 9,577 patents came from 20 differeqidauMAICS
industries, with the medical, biochemistry, and data processing innovation categories accounting for
nearly half of the filings and awardeheremainder of the patents filed or issued was in a broad range of
AYY20FGA2y® tSyyaetdryAlQa YIydzZFlOQldz2NAYy3 O2YLI yAS
computer and electrical equipment manufacturing, transportation, and new products development.

al ydzFl OGdzNAy 3 | O02dzyia F2NJ modc LISNOSy
SYLX 28YSyidoe ,SGxX GKS AyRdzAaGNER Ffaz2 | 002dz/ia
industries the U.S. Bureau of Labor Statistics considers to besiméeeemployers of technology workers,
and it accounts for 22 percent of technology jobs. These numbers clearly understate the role that
t Syyaet gl yiAl Qa Yl y dzF-baSdd dzuddmididevsldpment. Asyive iofeddanfes i 2 3 &
an establishment'sqmary value added is not production, then its NAICS code will not designate
technology jobs that support production as manufacturing activity. Whether it is through patent activity
or throughGSP that comes from industries that are intense employersabinglogy labor,
YFEydzFF OGdzNAYy3 A& | ONARGAOFE LI NI 2F tSyyaetdryilQ

2F t Sy
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Skill Development and the Manufacturing Industry

Manufacturing in the United States traditionally provided hararking people who had not
pursued college educatn with jobs that paid well enough to support a family. The substantial job losses
in manufacturing and the transition toward a more servigé&ented economy have raised concerns
about the fate of gooepaying jobs for people who lack advanced educationskilts.Some prominent
economists haveuggested that U.S. employment is taking on the shape of a barbellneghgrowth
concentratedeither among lowskill jobs that are accessible to high school graduates with limited on
the-job trainingor highskif L2 &AGA 2y a GKI G NBLdzZANBE | oF OKSt 2NRA&
amounts of orthe-job training. Othergconomists haveoted this job creationpattern, but they assert
that retirements will create many job openings in the middle of skélsdistribution. The fate of
middle-skill jobsis an important longerm public policy issue in Pennsylvania because neanbheb&nt
2F GKS adl S Qaahigisdabal educatiolloSdsd SkiK deefdpment and acquisition are
critical to this graip's economic security.

Yet, Pennsylvania manufacturers paint a different view of the workplace: They don't see a
shortage of middleskill jobs; they worry about a scarcity of workeiish skills critical to manufacturing
activities This is a surprising@sult coming at the tail end of the Great Recession and in the early stages
of an anemic recovery. Among focus group participants surveyed, 94 percent rated "luaipisad
acquisition, development and retention" as important to their company's succesdiuw@ext five
years; 60 percent described it as highly important. In particular, these top performers fretted over skills,
FGGAGdZRS YR AYyGSNBadd 22N] F2NOS AadadzsSa 02yaidNI: A
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How can the observations from the national data and the focus group observations be
reconciled? Pennsylvania ogational data show something different thavhat is seerin the national
reports. Classifying jobs into three categories hides what is happening in the middle. Most of the
employmentshiftin Pennsylvania from Gateway occupations tow-skilljobs. Gateway paiions
require a high school diploma and modest amounts cthojob training. Middleskill occupations
require some combination of postsecondary schimgthat is industryrecognized, substantial amounts
of onrthe-job training, or less frequeny, a specialized associasedegree. Middleskill jobs as a whole
did not shrink in Pennsylvania. However, they did shift into different industries, meaning that a person
may hold middleskillsapplicable forone job but those skills may not transfer to another.

From 2006 to 2008he number of middleskill manufacturing jobs did decline by 3.7 percent,
but that compares tdhe nearly 5 percent declin®r both Gateway andbw-skill positions.
Manufacturing pbs that require advanced skills sa\2.4 percentgain.In 2008 25.5 percent of all
manufacturing jobs wereniddle-skill; 11.8 percentequired alvanced skid 38.9 percentvere Gateway
occupations, and 23.7 percent welav-skilljobs.

Given manufacttk Yy 3Qa aAKATOAyYy 3 SY Lk iadasrysontinuedolbdlazO i dzNB =
important source of middleskillwork in Pennsylvania? The data say yes:
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1 In 2008, middleskill manufacturing jobs accounted for 10.8 percent of all micié
positions in Pennsylvéa and 2.9 percent ddll jobsin the Commonwealth.

9 Half of all middleskill manufacturing jobare in production. The nextargest occupational
grouping for middleskill manufacturing jobs is in the skilled trades and industrial
maintenance.

9 Sales positins are the thirdargest source of middiekill occupations within the
manufacturing sector.

As productivity continues to increase in the manufacturing sector and production jobs come
back slowly, we expect to see increased demand for workers witHawéd skills. Job creation will occur
mostly through turnoverBuilding career ladders for those in Gateway positidnysprovidingaccess to
middle-skill positions, particularly production occupatiomsll be critical to both the success of the
manufacturingsector and to the economic success of workers who do not go on to earn college degrees.

4EA )I DPAAO 1T £ 0ATT OUI OATEAB8O )2# 001 COAI

The research team used two different sets of techniques to measure the impact of the IRC
program on PennsylvarngeconomyThe impact analysis began with data collected by the federal
partner to the IRC Network, the Hollings Manufacturibdension Partnershiprpgram of the National
Institute of Standards and Technology. NIST/MEP hires an independent survey firm to ctdldairda
business establishments that use Mg&iBported services. Thresearchteam used data from the
NIST/MERurvey on new and retained sales and new and retained jobs to power two sepai@ises.
The first was a straightforward examination of theafinial impact of thdRCprogram. The second used
an inputoutput model, a commonly used economic impaoglyticaltechnique, to estimate the
multiplier effects of the IR@rogram. Datavere examined for fiscal years 2008 and 2009; fiscal year
2010wasnot examined because impact datacdhaot been collected.

The first measure ahe programsimpactwasleverage. This measutedditional funds raised
from federal, client and other sources due to the presence of state funds invested in the IRC program.
Each dollar of state fundinfpr the IRC program veaassociated with $1.50 in additional funds raised and
earned in fiscal years 2008 and 2009. The fiscal data reveal the connection between state flamding
the IRGand program activitiesThe steep declia in state funding from FY 2009 to FY 2010 was
accompanied by a dramatic drop in client revenu&ient revenues declined 35 percent in the same
year although federal funding remained relatively constant. Funding from other grants also declined by
64 per@nt. Such significant losses in funding would be presumed to affect IRC activities, but the impact
in terms of economic outcomes cannot be assessed at this time.

Leverage is not impadhowever; what is important is how these leveraged funds affect the
economy of the stateThe impact oPennsylvania'®epartment ofCommunity andeconomic
Developmentfunding of the IR@rogram was measured through sales of client companies as reported
in the NIST/MEP survey. Every $1 of DCED funding for the network ofalecgaters in fiscal year 2008
returned $51 in new and retained sales. In fiscal year 2009, the yield dropped to $46. $totieRIC
companies reported that services delivered to them by teéwvork centers were responsible for an
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increase in sales imstal year 2008 of more than a quadeitlion dollars and retained sales of another
half-billion dollars. Sales impact associated with DCED funding of therdB@min fiscal year 2009
dropped.Althoughretained sales remained about the same ($531 am)li reported new sales fell by

more than half, dropping from $273 million to $102 million. Given that the economy began its recovery
in 2009, it is difficult to associate this drop with the lingering effects of the recession. It is highly likely
that the drop is related to the $1.3 million decline in DCED funding from FY 2008 to FY2009.

An important measure of the effectiveness of any economic development program is the cost
per job created and retained. IRC activity affected more than 6,331 jobs ihyfessra2009; clients
reported 4,833 jobs retained and 1,498 new jobs crealidtk cost per job to the state of Pennsylvania
was $2,187 in fiscal year 200%his calculation is justified based on the assumption that DCED funding
leverages the federal fundsom NIST/MEP. However, combining federal and state funds in the
calculation would bring the public cost per job to $870The cost per job created or retained due to IRC
support for manufacturing services is substantially lottam the cost per job crei@d by other
economic development programs reviewed. The cost per job created or retdinetb IRC support for
manufacturingwas also much lower #m the allowable cost per job stated in guidelines for other state
and federal economic development program

In addition to examining the direct financial impactofthe fRR ANI Y 2y t Syyaeft gl y.
economy, the study team sought to quantify the economic impact of both the manufacturing sector and
the IRCprogram.The &onomic impactvasmeasured in terms dhe value added, employment
multipliers, labor (household) income, and state and local taxes pidt weretriggered by the
performance improvements of client manufacturing companies.

Without a doubt, investment in the IREEogramhas sparked dynamic netns. The impact has
rippled throughout the Pennsylvania economy:

1 The economic impact model estimated that more than 4,200 jobs were created in the state
by the direct, indirect or induced result of increased sales in companies that used IRC
services.

9 As aresult of increased sales, labor income in the state increased by more than $235 million.

1 The increased sales generated an increased demand in output (sales) for Pennsylvania
products and services valued at almost $1.1 billion.

1 Companies that received IRC services are estimated to have paid an additional $31 million in
state and local taxes in 2009 due to increased sales alone.
1 State and local governments collected nearly $17 million in business sales and property

taxes anchearly $5 million in personal income tabhis by itself was8million more than
GKS aidl S Qa fotthe IRCprogpama dzLJLJ2 NJIi

1 Total GSP, ootal value addedgrew by nearly $411 million as a result of increased sales at
companies that used IRC seesc
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Opportunities for Policy and Programming

Understanding manufacturing's economic contribution and competitive performance in
Pennsylvania is important. Knowing context beyond banner headlines of job losses and plant closings is
critical. But manufattirers struggling to survive and retool in such a challenging environment need more
than understanding; they need support as they transform their enterprises to compete and sutbeed.
monthslong analysis of economic data and discussions with dozerS gfypa & t @+ y Al Qa adz00Sa
manufacturers has generated recommendations for wideging policy and programmatic changes for
supporting this crucial contributor to the Commonwealth and the common-letg.

Taxes

Tax reform was not a lengthy topic afrozersation during the focus groups, but the little said
spoke volumes about what manufacturers consider an over burdensome tax climate in Pennsylvania.
tKS fAYAGSR RAaOdzaaArzy 2F (GKS &adl d8Qa GFE &0 NHzOG dz
has been talked about repeatedly among political and business leaders. Reforming the tax structure is
important to help Pennsylvania compete, but there are other factors, as well. Among surveyed
YI ydzFlF OGdzZNENE ¢ K2 NBLINS & S xes R a feéuBingecani.(Barveg T G KS A N.
NBadzZ Ga FyR O02YYSyiGa 6SNBE Y2NBE &4dz0O0OAyOio ¢KS& F20
especially) and the complexity of the tax code (compliance and navigation). Of 57 written survey
responses outsidef the prepared survey questions, 24 comments were made about the tax rate or the
tax code. When asked what kept them up at night, many respondents answered taxes. Of those who
wrote simply one word or one phrase, taxes in Pennsylvania was the domirsmarse.

The manufacturers know that they have a duty to pay taxes. However, they are looking for a
system that is flatter and easier to comply with. If they were given a choice between a corporate tax
system that was flatter and broader and was easiezdmply with versus one that had a number of
carveouts and incentives tailored for manufacturing, they would go with flatter, fairer, and easier. Their
highest concern is ireducing the corporate net income taXAt a flat rate of 9.99 percent, it is currdy
the seconéhighest rate in the country.

Most of the companies that participated in the focus groups were small to midsized
YIydzFl OGdZNBENEZ 6KAOK Aa (GKS 3IAINRdzZL) GKIFdG KFa oSSy i
system that provided incentés to reinvest in their businesses, especially in capital equipment, new
product development, and workforce training. They typically pay for their research and development
and invest in their workforce through cash flow. Their comments indicated thatwioeyd like to see
GKS &aidlrisSqQa NBaSIFNODK FyR RS@St2LISyd dGFE ONBRAG ¢
Comments were made that there is a limited pool of funds and they go quickly.

A lesson learned by small and midsized businesses dheng@reat Recession is the importance
of internal finance and investing in their businesses through retained earnings. Public policy should
encourage the use of retained earnings as an investment vehicle for small to midsized businesses.
Granted, this isnainly a federal issue, but loigrm economic benefit could come from promoting less
leveraged financial structures, especially among small and midsized firms.
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Firm -based Economic Development

Public policy analysts and economists love to think about tdality to influence the world
through the manipulation of a few big public policy levers. In the case of Pennsylvania, the thought may
be that it is enough to fix the business tax code and let the market work to return the state to
prosperity. Unfortunagly, pulling on that one big lever will not be enough. Contrary to expectations of
0K2aS K2 221 y2 FdNIKSN GKIFIy G GKS avyz22a0KZI | dzA
hand, manufacturing capacity, supply chain, knowledge, and produlttsotbe sitting patiently on a
shelf somewhere to be rapidly redeployed. The path to prosperity will be permanently altered and the
manufacturing commons will have to be recreated.

alye 2F tSyyaetgdryAl Qa Y ydzFl CetedsidbthaitheitmodS O dzi
longer have the capability to manage their business properly. Many have divested their product
development capacity. Others have abandoned their practices of lean manufacturing and continuous
improvement. As production comes backeyhwill have to rethink their production processes and
sourcing. Yes, over a decade, the market will work toward a solution. But the cost of such a laissez faire
approach will be a slowahan-needbe pace of recovery and an unnecessary loss of firmssjded of
the rebound among Pennsylvania's manufacturers will be dictated by the speed at which widespread
enterprise transformation takes place or the speed at which firms transition to fill gaps created by the
death of companies that could not adapt. Hetiee IRCs are positioned to accelerate positive and
necessary transition, and it is here where the practice of economic development takes place.

There are areas of managerial weakness that represent opportunities for transformation
through strategic statsupport. Focus group interviews with manufacturers that are succeeding despite
the challenges of market realignment and economic environment pointed to two key areas: improved
management practices and new product development.

Many focus groupJt NI A OA LI yda dGFf 1SR 2F GKSANI £ SIy 22dzNJ
Odzft GdzNBdé¢ [ Sy A& 2yS 2F aS@OSNIf odzaAiAySaa Ylyl 3aSy
embraced. Although lean focuses on eliminating waste, which some have intergigtply to mean
cutting jobs, focus group participants spoke of lean as a necessary component of growth. It has given
them the tools to determine where opportunities lie. But it works best when it is part of a sustained
strategic effort to transform the maufacturing enterprise and is a tool to implement a corporate
culture of continuous improvement.

Many focus group participants indicated that they have been so concerned about surviving the
Great Recession that they have not focused on new product developriieich of new product
development, they said, is being driven by customer requests. Several also have moved to integrate
their suppliers into the development procedis suggests that statsupported efforts to stimulate
niche-based new product develoment in small to midsized manufacturing establishments can yield
important returns. The prospect is all the brighter when product development pulls new technologies
into their products or production processes.
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There is no silver bullet when it comes tdjiag a private company become more competitive.
alye (GKAy3a KIFI@S G2 0SS R2yS NARIKGZT YR (KAa NBada
transformation. There is no single place to start the journey. The most successful small and midsized
marufacturers have found ways to provide service offerings that shelter their physical products from
pure pricebased competition. Most of the firms we talked to engaged in product development, but it is
very different from the formal processes used by lacgepanies. Most follow their customers to
understand need, use suppliers as research and development and technology resources, finance
internally, and use their current product sets as platforms for product improvements and extensions.
This is a world ofustaining innovation, not disruptive innovation.

Workforce Development

There is always a tension in an organization that has two customers; and this is universally true
when it comes to workforce development. The current system is expected to treatpoddmtial
employers and workers as clients. The workforce system is expected to be a competitive source of
workers, yet also take on social service responsibilities for the underprivileged andskildied. This
can be thought of as a tension between tthemandside of a market (employers) and the supply side
OLRGSYGALET SYLX 2e8SSavs gA0K (KS ¢ 2-pksén2didliéhgease a G SY
K2g STTSOGAQGSte G2 2NHFYATS RSYFYR b (GKS SYLX 2@ SN.
agencies, especially for logkill and Gateway occupations. The difficulty lies in organizing and
articulating the demand for workers with middle skills.

¢tKS aS@Sy NBIA2YylFE Lw/&a FNB LINI 2F GKS aidl dSQ
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jobs will be at the top of the job ladders many workers climb, the IRC program can bridge the gap
between the supply and demand sides of the labor market. Mig#i# jobs that can support families
require substantial amounts of ete-job training accompanied by industsfandard and certified skills
training. This is a recipe for a modern version of an apprenticeship program, one that is responsive to
employers combines formal training attached to a certificate, and is cemented by structuré¢desjob
training. Such comprehensive workforce development will require an intermediary that has experience
in structuring programs, that is responsive to employersgeesly manufacturers, and that
understands how to work in both the private and public realms.

Conclusion

t Syyaet glyalQa YI ydzFl OGdzZNAy3 aSOG2NI Aa OSydNIf
terms of the generation of Gross State Producti A & (0 K S-largeStisaurSelbiijobd: # lizdthieK
highest productivity of any sector; and it has the highest employment, income, and value added
multipliers of any economic sector in the state. The sector is in transition and will need management
support and education as it regains its footing after emerging from the Great Recession and a decade in
which the value of the U.S. currency worked against it.

Of particular note is the performance of the small to midsized segment of the industry during
the Great Recession and the disproportionate role the industry plays in the economic development of
rural Pennsylvania.
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Manufacturing is a sector that deserves continued public support and investment in the form of
state tax and regulatory reform, emplogeesponsive workforce development programs, and a resource
that can transfer knowledge about business growth strategies and management practices that fit the
demands of small and midsized firms. The Industrial Resource Center program is a testechmol in t
alilrisSQa SO02y2YAO0 RS@OSt2LIVSyid (22t02Ed LG 62NJa oA
improve their competitiveness by providimganagement education, training and implementation
strategies that are experientially based and respond to thedses a sector and size of firm that is
frequently overlooked.

The data demonstrate that the IRC program creates and retains jobs in-affaxttve manner,
GKIFIG GKS GFE NBGdzNY FTNRY ySg altSa | f2yScedd ea F2N
pass a market test through the fees charged. Although the fees clients paid for services are a sign of
value, state and federal support is justified to allow the IRC Network to engage in its own product
development to better serve the emerging needsmall and midsized manufacturers and to allow the
IRCs to provide services to companies that cannot afford the fees of major management consulting
organizations.

True economic development takes place by helping leaders improve the income statements of
their businesses through their location in Pennsylvania. This is the mission of the IRCs. They help
businesses improve their operations by moving the numbers on the middle lines of the statement. They
help to grow the top line by helping companies developrmeoducts and provide new services based
on strategic thinking and action. The seven manufacturing centers supported by the IRC program are
GNXzS adGSglNRa 2F tSyyaetgdlryalQa 02YY2ygSlEHfaK®
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PENNSYLVANIA MACROECONOMIC ANALYSIS

Why Focus on Manufacturing?
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news reports and political comments that declare its demise, manufacturing continues to fuel
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state product as is shown belowlt held onto the top spot throughout the decade analyzedpite

taking some hard knockslowever, the dramatically declining sharélling from 18.8 percent of GSP
to 13.6 percentby 28cRS Y2y a i NI G S a

The heavy toll of the 2001 recession manifested in a nearly 3 pexgepoint contraction in
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environment and suggesting strategies for shoring up this vital segmaétstefonomic infrastructure.

manufacturing in the five years from 1998 to 2003. Global competition and commaoditization continued

G2 SNRRS tSyyaetdlyil Qa

manufacturing declined, other industrgators gained ground?eal EstateHealth Care & Social
t Syyandustgl yAl Qa
sectors to show consistent growth in share of GSP for the period examined. This strikiygmeati of
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AssistanceandProfessional, Scientific, & Technical Servazeshe larges2 T

Estate which stood at 7.7 percentage points in 1998, compdpednly 1.8 percentage points by 2008.

Percent of Gross State Product by Indust49982008
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NAICS Industrial Sector 1998 2003 2006 2008
Manufacturing 18.8% 15.9% 14.2% 13.6%
Real Estate and Rental and Leasing 11.1% 11.5% 11.4% 11.8%
Health Care and Social Assistance 8.1% 9.1% 9.4% 9.7%
Public Administration 9.9% 9.8% 9.5% 9.4%
Professional, Scientific, and Technical Service 6.2% 6.8% 7.3% 7.8%
Finance and Insurance 7.2% 7.4% 7.7% 7.3%
Retail Trade 6.8% 6.8% 6.4% 6.0%
Wholesale Trade 5.5% 5.7% 6.0% 6.0%
Construction 4.0% 4.4% 4.7% 4.0%
Information 3.6% 3.7% 3.6% 3.6%
Transportation and Warehousing 3.3% 3.2% 3.3% 3.2%
Utilities 2.8% 2.7% 2.8% 2.9%
Management of Companies and Enterprises 1.6% 1.8% 2.3% 2.7%
Administrative and Support Services 2.5% 2.6% 2.6% 2.7%
Other Services (except Public Administration) 2.5% 2.5% 2.4% 2.4%
Accommodation and Food Services 2.2% 2.2% 2.2% 2.2%
Educational Services 1.7% 1.9% 1.9% 1.9%
Arts, Entertainment and Recreation 0.7% 0.8% 0.8% 0.8%
Mining 0.6% 0.6% 0.7% 0.8%
Agriculture, Forestry, Fishing and Hunting 0.6% 0.6% 0.5% 0.6%

Source: Moody's Economy.com
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manufacturing product shrank by 20 percent over the same timeframe. Unlike the continued erosion in
employment numbers, a glimmer of good news cdogdseen in the slight uptick in gross manufacturing
product in 2010, which is connected to the weak recovery in employment that began in the first quarter
of the year.
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Note: Vertical lines represent significant years for the analysis. National business cycle peaks: March 2001 and
December 2007; trough: November 2001. Year 2008 is the last year of real data estimates.

Indeed, given the widespread hemorrhagifgboth jobs and outpuin the industry over the
LJ ad RSOIFIRST (GKS &dzNLINRAAY3I ySga Aa GKIFG YIydzFIl O
largest source of GSP. This illustrates the multiplied impact manufacturing hasstaté®@a S O2y 2 Y &
and points tathe potential benefits of working to nurture the nascent rebound seen in gross
manufacturing product. As the following figure shows, U.S. manufact@®malso propagated green
shoots of recovery in 2010. Nationwide, gross manufacturing product fattleynhore than 10 percent
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from 1998 to 201 a painful contraction, yes, but half the magnitude of severity experienced in
Pennsylvania. In terms of manufacturing employment, the distress was more equally shared, with the
nation as a whole seeing a 34rpent decrease in jobs.

U.S. Gross Manufacturing Product and Employment
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than is the U.S. economy overall. In 1998, manufacturing accounted for 15.5 percent of U.S. GDP,
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smaller share of the U.S. economic pie, manufacturing nationwide experienced a smaller decline (3.9
percentage points) @r the decadecompared to the 5.2 percentage point reduction in Pennsylvania.

Given the ubiquitous reporting on the loss of manufacturing jobs nationwide, it is important to
note the continued; albeit shrinking; importance of manufacturing in Pennsyhia as an employer.
Despite losing nearly 230,000 jobs between 1998 and 2008, manufacturing still employs more
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Pennsylvania workers than nearly all other industry secto@nlythree ¢ Health Care andSocial

AssistancePublic Administration andRetail Trade ¢ put more Pennsylvanians to work. Back in 1998,
manufacturingwasth€ YY2y 6 S f 6 KQa R2YAYlIyld AYRdZAGNBZT SYLX 2@
GKS F2tt2gAy3 (FLofS aK2gasxs YIydzZFlI Ol dzNAged Qa oONRI R
industry by nedy 22 percent. By 2003, manufacturing had shed 160,000 jobs and had fallen to No. 3 in
statewide employment. The job losses in manufacturing were relentless throughout the decade due to
global competition, changing technology and product commoditizafitre recent'Great Recession

and subsequent tepid recovery have accelerated thend.According to Economy.com projections,
manufacturing employment fell by nearly 14 percerg9,623 jobs; between 2008 and 201The

following figure shows a decade oesp declines in Pennsylvania's monthly manufacturing

employment. As can be seen, tbewnhill slide began in earnest with the 2001 recession (shaded in

gray), but, instead of seeing improvement after the recession ended, manufacturing job losses

intensified in the early years of the decade. Manufacturing employment in the state continued to

decline, but more gradually, throughout in the middle years before essentially "dropping off a cliff"

during the Great RecessidAut those losses have leveled,@hd modest growth has reappeared in the

industry.

Pennsylvania Manufacturing Employment, January 1997 to November 2010
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These massive job losses Pennsylvania and throughout the natiqinave led many political
leaders and media pundits to write off japportunities in manufacturing. Many reportedly-ihe-know
analysts and policy makers have declared U.S. manufacturing to be dead. Yet, manufacturers who have
survived the difficult environment of the past decade by retooling and repositioning say th@peed
for growth.

ManufacturingAs a Percent of Total Gross Producerfmsylvaniavs.the U.S.
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Source: Moody's Economy.com

Pennsylvania manufacturers, who once wagegionalleaders inproductivity, have fallen behind
their counterparts in other areas of the country. Pennsylvania manufacturing productivity lagged the
national average b$5,098 per job in 2008. The gap for 2010 was projected to nearly double to
$9,827per jobUnderperformance has been the case throughout much of the past decade. As the
F2f{t206Ay3 FAIAdINE aK2gasx tSyyaetdryirlQa YL ydzFl Ob dzN.
slipped behind for the next few years, surged ahead between 2001 and 2003, beforevfallistyort of
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would stay above the national average, but those pra@et wereseeminglyoptimistic. Between 2007
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(1.34% vs. 0.89%, respectively), but the gain was not enough to retu@thmonwealth merely to
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GrowingProductivity Gap: Pennsylvania Manufacturing vs. UM&anufacturing
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As will be discussed later, much of Pennsylvania's employment and GSP losses can be attributed
to declines in two areas critical to the state's econoptyarmaceuticals angetrochemicals. The
following figure Rows thatpharmaceuticals angetrochemicals are important contributors to
Pennsylvania's manufacturing productiviBetween 2000 an@003, these industriedrove the state's
productivity level above the national average. From 2003 to 28@hange in the industries' fortunes
was manifested in a dramatic decline in state manufacturing productivity. From 2005 to 2007, sluggish
performance in the state'pharmaceuticals angetrochemicals industrieserved as a drag on
Pennsylvania's ovellananufacturing productivity.
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The Impact of Pharmaceuticals and Petrochemicals on Pennsylvania's Productivity
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Laggingmanufacturingproductivity points to a sluggish economic recovery in Pennsylvania,
especially given the fact that manufacturing produity in the Commonwealth far exceeds productivity
in the nonmanufacturing sector. As the following figure shows, gross product per employee in 2008 was

more than $27,000 higher for Pennsylvania manufacturers than formanufacture

rs. That gap was

projected to widen through 2010 to $33,925. Although this gap may be expldynadproved capital
and managerial practiceanong manufacturerscoupled with higher margimonproductswhen

compared to service productigit reinforces the need for strategieg t & dzLJLJ2 NJi

manufacturing sectqrespecially around new product development

t Syyaet gl ya
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Pennsylvania Manufacturing vs. Nemanufacturing Productivity
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A Matter of Currency

The combined impacts of the 20@hd 2008 recessions on manufacturing in Pennsylvania, and
the nation as a wholeareapparent in many of the figures and tables presented in this section (and in
subsequent ones). So is the impact of an undervalued Chinese cutr&mye economic
commenttors blithely dismiss the Chinese currency problem as an indirect subsidy to American
consumption and, therefore, a beneficial transfer of wealth of subsidized consumption from China to
the United States. There is a problem with this logic in a contingtié common marketwhichis what
the U.S. economy is. Goegsoducing, or manufacturing, states, such as Pennsylvania, do not have
their own currencies. They cannot devalue their currency to lower their production costs. Instead,
plants close and pragttion moves to offshore competitors. Yes, U.S. consumers will enjoy a boost in
their ability to consume, especially those in states and regions that produce services or are populated

!Bloom, N., Baca, M., & Vaw S Sy Sy s Wd OHAMME Wk ydzZ NEO® a¢ N} RS LYyRdzOSR ¢
Lyy2@LGdA2ys L¢3 YR tNRBRdAZOGAGAGE@DPE DbFOGA2YLEFE . dz2NBldz 2F 90
http://www.nber.org/papers/wl6717.
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with consumers or those in states and regions that experienced the bublilousing prices and with it

phantom wealth. But, in a global economy where one major producer manipulates its currency, there is

a longterm cost. The manufacturing base becomes hollowed out over fiiieen market forces

eventually overcome the affiA OA I £ NBf | GA GBS @It dz2S 2F [/ KAyl Qa OdzNNX
in place to respond, especially among the networkmfll andmidsized manufacturers. And, contrary

to expectations of those who look no further than at the smooth, quick ogmnaf the theoretical
SO2y2YAaliaQ AYy@AaArotS KFEYRT YIydzZFlI OGdzZNAy 3 OF LI OA
sitting patiently on a shelf somewhere to be rapidly redeployekhe pathto prosperity will be

permanently altered and the maffacturing commons will have to be recreatéd.

While many may agree with this macroeconomic lament of the impact of the hollowing out of
' YSNAOI Q& YI ydzFl OGdzNAy3I O2NB: ¢gKIG R2Sa GKAA KIF @S
Therearetwoimplici A2y ada®d ¢KS FTANBRG A& AYYSRAFGSO h dzZNJ NB & S
manufacturers show a clear ability to compete against the punishing headwinds of currency
manipulation when firms engage in enterprise transformation. Such transformatibuilt on the
foundation of a strong objective strategic plan; is followed by cutting waste, improving quality, and
freeing up resources by fully deploying lean manufacturing techniques throughout the enterprise (in the
back office and on the shop floprheasures what is important and establishes a culture of continuous
improvement; empowers the core workforce and frees senior management to work on their businesses;
and engages in product development in a niche market, which is coupled with a salesdwedimgy
strategy. This is a recipe that is easy to recite, challenging to implement, and hard to stick with unless it
Ad | O2NB LI NI 2F (GKS 02 YL} yeé Qa4 -ofaHelBesticain stigtuzed 2 S K
their operations to contain costhat reside in the middle of their balance sheet, while allowing
company leadership the time and resources to put in place strategies to grow the top line of the balance
sheet. In successful manufacturing, you cannot just focus on cost containment ornvti gttoe
imperative is to do both.

In our discussions with the best manufacturers in Pennsylvania, this recipe is most effective
when the secret sauce is applied: full disclosure of operating financials and performance metrics to the
corporate team, whih is then reinforced with meaningful gagiaring on a monthly or quarterly basis
GAGK SYLX 2eSSad ¢KAa aeaidSYIFGAO FLIWNRIFOK -2 Sy idSN
and midsized manufacturing is not taught in any business school. This &dga/tesides in affordable
F2NY Ay (0KS adGFGSQa Ly Rdza i diinktion asvappliet dzbidDade bustbessi SNJ b S
schools, engaged not only in enterprise transformation, but in a slow grinding battle to transform the
adlk 0SQa Y bagaZRranseiridgNdoyllgdge of how the largest and most important contributor
G2 tSyyaetgdryalQa ¢SIftaGdK ' yR LINEa&LIS Nprageamfasa G NI ya

2 Autor, D., Dorn D., &anson, G. (201February ® ¢ KS / KAyl {@yRNRYSY [20Ff [F062NJ al NJ
0KS | ®o{®¢ alL¢ S5SLINIYSYyd 2F 902y 2 YwOnitedudildsleary 3 t | LISNID ! @ Af | 0
3 petrin, A., White, T., & Reiter, J. (2011, JAkBad @ & ¢ K S  ievelBesdiirce Raallotafioh ghd Technical Progress on

P o{d® al ONPSO2y2YAO DNRgUK®DPE bl iGA2ylFf . dzZNBlFdz 2F 902y2YA0O wSas
http://www.nber.org/papers/w16700.

* Pisano, G& Shih, W. (2009% w S &g Amedcan Competitivenegdarvard Business Review
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stewardship responsibility to not only to add to that knowledge baséfddisseminate that
knowledge.

h@SNJI GKS f2y3ISNI GSNX¥X (GKS O2YLISGAGAGS LRaAGAZY
the value of U.S. currency drops, which is inevitable. The speed of thdankvill be dictated by the
speed at which widespeal enterprise transformation takes place or the speed at which new firms fill
gaps created by the death of old ones. Here again, th@i&ffampositioned to acceleratéhis
positive and necessary transition.

How Competitive Is Pennsylvania?

As has been detaileghrlier, 2003 ushered in a difficult period of decline and ongoing struggle to
OFGOK dzLd®» . SG6SSYy Hnno | yR 1Shfalby$s8@ligym et g yAl Qa Y
t Syyaet glyAal Qa Y| ydzFl O0 dzNR y Jas the/matamaliadebagefor R YSNBf &
manufacturing over that time period, the sector would haantributedan increase 0$16.8 billion in
G ® tSyyaetdlyal Qad LI NGAOdZ I NJ YAE 2F YI ydzFl Ol dzNR Y
2003t0 2006, declhy 3 o6& | (G2GFf 2F bPrdo o0AffA2Yyd  SGI tSyy
O2yOSyidiNYGA2Yy 2F OKIffSyaSR AyRdzAGNARSa Ay AGa S0O2
substantial losses in manufacturing productivity. As the following table slsmrs industries within
GKS adGlrGd8S SELISNARSYOSR t28a8a 4SSttt 0Sez2yR GKS ylI (A
gra | RNI}3I 2y GKS &dF{iSQa LINRPRAZOGAGAGE 2F Y2NB (K
local competitiveeffectamounted to a $21.6 billion hole.

This section of the report uses an economic development statistical technique calleghstrift
analysis. This technique decomposes the change in Gross State Product or employment over a period of
time into three componets: the national effect, the industry mix effect and the local competitive effect.
CKAY]l 2F SFOK STFFSOO Fra GKS FyagSNI (2 | &aLISOATAO
"What would the change in GSP (or employment) have been ifrtthisstry in Pennsylvania grew at the
aFrYS NIXdS Fa GKS 2@SNIff 3INE bdustry mitelfesasisthe 0 KS y I 0A 2
j dzSaGA2YY G2KIFG g2dd R GKS OKFy3IS Ay D{t 2NJ SYLX 2@
at the same growth ri@ as that industry did nationally after subtractngout the national average
growth rate? Subtracting he national average ratereventsdouble counting After the changes
accounted for by the national average rate of growatid industry mixare calculatedwhat is left over is
assumed to be due to local competitive conditions. This is known as the local competitive effect.

Change in GSP and employment in Pennsylvania has been doubly burdened:dveydhr
period studied. Overa#ilow gowth wasfollowed by a steep recessiom addition,the Commonwealth
is dominated byslow-growingindustries both in themanufacturing and nonmanufacturirggctors.
Measuringd KS / 2YY2y St GKQa 02 YLISUGA G leqiiges lbddngdogelyaty ¢ A (0 K A
the local competitive effect. Tak@armaceuticals agn example. In the early part of the last decade
the industrywas a darlinglt was connead tothe growinghealth-caresector, washightechand
formed astrong cluster in the easterpart of the state. What no one saw coming was the fact that the
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industry consolidatefinnovationslowed,moved out of corporate labs and was purchased from
boutique startup biotech lahsand manufacturing moved outside of the United States.a resultthe
local competitive effector pharmaceuticalsooks lousyand the industry mix effect is negative.

t Syyaet glyal Qa YI ydzFl Ol dzNR y P aftei2006, biihad3elgsses v dzS R
were not nearly as pronounced. Between 2006 and 2088yB/ & & f @ YAl Qa Y I ydzF I Od dzNR
accounted for a $1.9 billion loss irg& If the state had merely matched the national average for
manufacturing, instead of posting a nearly $2 billion loss, the sector would have added $6.4 billion.
Nearly allof this8 Of AyS Ol'y o6S |G0idNROGdziSR (2 tSyyaetgdlyilQ
reliant on disproportionately challenged industries. Industry mix accounted for $8.1 billion in losses
between 2006 and 2008. Local competitive effect, which had beenasabstantial drain on the
all idSqQa SO2y2Ye 0SG6SSY Hnn&0.26 Hilkon)Hont it eEesanteciia a G A f f
nearreversal in competitive environment in a short amount of tirSeich a dramatic turnaround is
worthy of note. It demonstates rapidresponse to a changing economic landscape. Pennsylvania
manufacturersg either on their own or aided by programs such as the IR@anaged to improve their
level of competitiveness in this increasingly globally competitive market.

ComparingPeyfd 8t @ YAl Q&4 / 2YLISGAGADBS 9y DPBANRYYSY

2003-2006 ($000) 2006-2008 ($000)

Local Local
2008 PA GD National Competitive National Competitive|
($000) | Total Change Growth | Industry Mix Effect |Total Change Growth |Industry Mixl  Effect
Manufacturing Industries (NAICS 31-| $76,249,638 -$4,828,406 $16,808,17f -$7,530,79% -$14,105,78f -$1,917,726 $6,417,518 -$8,078,79p -$256,44]
Technology Intensive Industries $101,002,24p  $583,611 $18,856,23p -$3,661,645 -$14,610,98) $7,309,906 $7,692,10f —$1,357,43E $975,23
Driver Industries $58,923,662 $6,667,57]1 $10,036,218 -$5,988,426 $2,619,778 $2,699,041 $4,616,021 -$3,168,346 $1,251,36
Driver Manufacturing Industries $11,080,318  $906,210 $2,177,200 -$2,122,182  $851,192 -$576,52 $957,022 -$1,672,200 $138,65
Driver Non-manufacturing Industries $47,843,349  $5,761,36] $7,859,01E -$3,866,244 $1,768,586 $3,275,561 $3,659,000 -$1,496,146 $1,112,70

Total $558,822,63p $28,105,718$105,499,42] —$52,929,173—$24,464,53E ﬁ

$9,779,658 $45,076,23p-$37,320,13p $2,023,55!

LG &aK2dzZ R 6S LRAYUGUSR 2dzi GKFdG GKS Y ydzFlF Ol dzZNR y
GSNBE y2i0 GKS adrisSQa 2yte RNAODGSNI AyRdzaGNARSAE FI OAY
manufacturing driver industries saw losses of nearly $3.@iffiom 2003 to 2006 and $1.5 billion from
2006 to 2008. For all drivers, both manufacturing and-n@mamnufacturing, industry mix totaled losses of
$6 billion from 2003 to 2006 and nearly $3.2 billfoom 2006 to 2008. Overall growth nationwide and
positive local competitive effect combined to offset these driver industry mix losses for both time
periods examined.

When these same industries are examined in terms of employment, similarities in the drains on
Y I y dzF | O (iSaaadpéti@dess@an be sedhe following tablereveals thatemployment in
t Syyaet gryAl Qa Yl ydzZFl QG dzNRyYy 3 Ay Rdza (-RIES lhtheSstitdNI y{ 0 @
had merely matched the national average for employment growth among manufacturers, it would have
seen3lpnn Y2NB 62N] SNB SYLI 28SR Ay (KS AYRdAZAINE® | 24
nearly 50,000 workers from employment rolls and its local competitive effect accounted for nearly
25,000 more losses. In 20@808, average national growth had slowedwhatically for manufacturing,
but it still would have resulted in positive employment growth of about 5,000 jobs. Local competitive
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effect showed marked improvement over the significant jobs losses it cost irZIWR From 2006 to

2008, local competitie effect added more than 13,000 jobs. However, dramatic improvement in local
O2YLISGAGABS STFFSOG YR FYSYAO ylIaGAz2ylrf INBgOGK O2dz
manufacturing industry mix. Overall, Pennsylvania lost 26,199 jobs inZ0T&H

t Syyast@glyAalQa 9YLX28YSyid /KFry3S 5dz28 (G2 alydFZl O dz

2003-2006 2006-2008

2008 Local Local
Employm Total | National| Industry |Competit| Total [National| Industry |Competit

ent Change | Growth Mix |ive Effec{ Change| Growth Mix |ive Effec
Manufacturing Industries (NAICS 31-33) 643,541 -41,508 31,148 -47,781 -24,869 -26,199 5,064 -44,273 13,006

Technology Intensive Industries 623,573 17,224 24,924 -7,537 -169 37,103 4,438 12,714 19,95(
Driver Industries 725,316 62,351 27,393 4,669 30,294 37,397 520§ 21,933 10,253
Driver Manufacturing Industries 78,464 -2,434 3,374 -5,113 -697 3,797 565 -3,819 7,051
Driver Non-manufacturing Industries 646,854 64,791 24,017 9,784 30,992 33,595 4,641 25,752 3,207
Total 5,920,90% 135,430 251,862 -1,854 -114,57§ 33,785 44,553 13,439 -24,206

Pennsylvania manufacturecseither on their own or aided by support programearned from
the crisis of 2002006. Local competitive effect went from cogtithe Commonwealth nearly 25,000
jobs in 20022006 to adding more than 13,000 jobs in 26288. Among technologytensive
AYRAZAGNRASAS tSyyaetgdryilQa | YSYRSR O2YLISGAGA@BS Sy
jobs in 20062008, compared tohe 169 that were lost in 2063006.

Overall, technologyntensive industries grew by 17,226 jobs from 2003 to 20086. If
t Syyaet Jiteyhindtses Kadl @dched the national average for the sector, it would have
added $18.9 billion in GDP. Howewehallenges to the specific mix of these industries in Pennsylvania
cost $3.7 billion in GDP. But threats to industry mix were overshadowed by the particularly poor
performance of Pennsylvania establishments. Local competitive effect led to a loss ob#iigh6n
20032006. Yet, Pennsylvarsdightech industries experienced a reversal of fortune in 22068,
adding 37,000 total jobs and contributing $7.3 billion in GDP. National growth accounted for 4,440 of
those jobs and much of the gain in GDP. Ewev, local competitive effect went from being a nearly
$14.6 billion drain to contributing nearly $1 billion in GDP.

t Syyaet gdryAl Qa ARSYGATASR RNRWE Nis wasrven oyNA S& | R
overall national growth and local compe@itiS STFFSOG® | 2 6 S @S NIandfgefuing t Sy yae
RNAGSNE &l g 220 3 NBadufakipingtddgry aiided rdarly $6.8 bllkon, yotngared
to about $900 million contributed by manufacturing driver industries. IN2006ny = G Kof adGl 61SQa
manufacturing drivers added more than 10 times the number of jobs as did manufacturing drivers, with
employment levels among manufacturing drivers bolstered greatly by local performance but pulled
down by industry mix.
0OAT T OUI OATEA8O "ECCAOO , 1 O6A0O

Drit t Ay3 R2g6Yy Ay 0 2200630ys¢savedst@st tyidiare@szacceunted dor much
of the negative growth in manufacturingpharmaceuticals angetrochemicals. The following is a list of
industries, at the fowdigit NAICS levghat experiencedlte greatest loss in®. In the lists belowhe
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loss in GSP from a specific industry is listed first, folldwetle loss due to the local competitive effect
noted within the parentheses:

3254 Pharmaceutical and Medicine Manufacturis&8.8billion (-$6.2 billion)
3251 Petrochemical Manufacturingh2.4billion (-$3.6billion)

3252 Resin and Synthetic Rubber Manufacturii§48million (-$1.3billion)

3241 Petroleum and Coal Products Manufacturi#g68million (-$2.9billion)
3259 Other Chemical &duct and Preparation Manufacturings519million (-$735
million)

= =4 =4 4 =4

b2yS 27 t S yrymadufaduring InduSiriesxglerienced anything like the magnitude
of contraction that occurred among the two manufacturing loss leaders. Only Gubeduled Air
Transportationg topped the billionrdollar mark (Thiswas due to consolidation among the route carriers
and the decline of hub activities in Pittsburffihe noamanufacturing industries with the largesS3
losses (and their local performance) were:

1 4811 Scheduled Air Transportatiof#l.1billion (-$749million)

1 4242 Drugs and Druggists' Sundries Merchant Wholesa&Gs89million (-$517million)

1 4451 Supermarkets and Other Grocery (except Convenience) Stédgbmillion (-
$430million)

1 4411 NewCar Dealers$340million (-$381million)

In terms of manufacturing employmentin2083n nc = t Syyaef g yAl Q& LIKI NI
petrochemical industries experienced some of the largest losses, but the textile sector also withessed
sharp cuts. Pennsylvanl Quufacturing industries that lost the most employmeand their local
performancé sorted bytotal changeare:

1 3261 Plastics Packaging Materials and Unlaminated Film and Sheet Manufacturing
7,858 (5,132)

3132 Broadwoven Fabric Mill§:,354 ¢4,363)

3254 Pharmaceutical and Medicine Manufacturing,637 (5,077)

3133 Textile and Fabric Finishing Mii3,007 ¢2,145)

3152 Cut and Sew Apparel Contracte?s761 (727)

3251 Petrochemical Manufacturing?,687 ¢1,927)

=A =4 =4 =4 =4

Of the six industriegnly Pharmeceutical and Medicine Manufacturing saw losses due to poor
local performancehat exceead the losses due to national trend and industry mix.

Unlike the significantly deeperss f 23aSa FT2NJ t Syyaet dlyAalQa YI ydz
leada's among both manufacturingnd nonmanufacturing sectors cut similar numbers of jobs in 2003
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2006. In fact, the five worgterforming nomsmanufacturing industries in the state cut more jobs than
did the five worstperforming manufacturing industrie8,26L to 25,617 respectively. However,
Plastics Packaging Materials and Unlaminated Film and Sheet Manufaclashgd the largest number
of jobs (7,858) among all industries in the state. The fivemanufacturing industries in Pennsylvania
that lost the most employmenin 20032006 (and their losses due to local performance) were:

4451 Supermarkets and Other Grocery (except Convenience) S#ret6 (5,887)
5182 Data Processing, Hosting, and Related Servi;849 ¢5,050)

4521 Departmensttores PHA Private Household Workess652 (6,139)

2211 Electric Power Generation, Transmission and Distributgd92 (4,151)
5241 Direct Life, Health, and Medical Insurance Carriéys22 (2,531)

= =4 =4 4 =4

Of these five industries, only Department & PHA Private Household Workers saw losses due
to poor local performance exceed the losses due to national trend and industry mix.
0OAT T OUl OATEA8O "ECCAOO 7ETTAOO

CA@S 27 t S op-pefdrmdigyianifatéersin iefnsof GSP growth from 2003 to
2006 wereinvolved inmetalsproduction These are industries that have long represented some of
Pennsylvania's strongest competencien and Steel Mills and Ferroalloy Manufacturing experienced
growth in GSP of $1.8 billion, mgahalf of which could be attributed to locabmpetitive effect The
following is a list omanufacturingindustries, at the foudigit NAICS levghat experienced the greatest
growthin G3Pfrom 2003 to 2006. Total change@SHor eachindustry isisted first, followedby the
gaindue to the local competitive effect noted within the parentheses:

1 3311 Iron and Steel Mills and Ferroalloy Manufacturig8billion ($873million)

1 3315 Ferrous Metal Foundrig8935million ($447million)

1 3312 Iron andsteel Pipe and Tube Manufacturing from Purchased Steel : 1§88
($402million)

1 3314 Nonferrous Metal (except Aluminum) Smelting and Refining: B86H@n ($252
million)

1 3313 Alumina and Aluminum Production and Processing: $idibn ($266million)

1 3364 Aerospace Product and Parts Manufacturing: $4ilion (8331 million)

L'Y2y 3 t Sy yop-petfaninganu@séturers, only Iron and Steel Mil&nufacturing
had growth in GSP thatldzi A G F Y2y 3 (KS oseiial Ho®everjt shollditid Scied 6 A Yy S NE
that Management of Companies and EnterprisgBich saw growth itcSP of $3.1 billioinom 2003 to
2006, is an industry with strong ties to manufacturing in Pennsylvania.t 2 ¢ > (i K-$erfarmiimgi SQa {2
non-manufacturing companieare listed in order of GSP growthVhere local competitive effect was a
key component of growth, its contribution is included in parentheses:
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5511 Management of Companies and Enterprises: BBlidn ($1.6 billion)

4251 Business to Business Electronic MarketsS l$iion

5312 Offices of Real Estate Agents and Bro2billion

5417 Research and Development in the Physical, Engineering, and Life Sciences: $1.6
billion ($928million)

5241 Direct Life, Health, and Medical Insurance Car$drg billion

5415Computer Systems Design and Related Senéde3billion

6211 Offices of Physicians: $bition

5242 Insurance Agencies and Brokerages: Billian

6221 General Medical and Surgical Hospitals: Billitn

=A =4 =4 =

=A =4 =4 4 =4

In terms of employment, growth among Pen@yl Y A I Qa Y I y dzF I OG dzZNBENBA 4|

growth amongtsnon-Y I y dzF I Ol dzZNR y 3 A ¥V R deérforidigSriarbfactuke franiP008 S Q a
2006in terms of employment growth were:

3327 Machine Shops: 1,620

3331 Agricultural Implement Manufacturing: 1,478

3364 Aerospace Product and Parts Manufacturing: 1,287
1 3359 Battery Manufacturing total change: 92%1,185)

It should be noted that only Battery Manufacturing saw significant positive growth in
employment due to local competitive effect. However, it addould be pointed out that two of the
aidl 6dSQa oA 33Sa dwed W idflugtrieyrélafed to BankfgthimigManagement of
Companies and Enterprises and General Warehousing and Stboage performance was a key
contributor to growth for bothof these companies.

= =4 =4

As with GSP, Management of Companies and Enterprises topped the list of Pennsylvania
industries seeing the greatest employment growth from 2003 to 2606 of the top performers were
related to health care or social service provisibhe 10non-manufacturing industriegh Pennsylvania
that added the most jobs from 2003 to 2006 are listed beloweY¥ local performance was a significant
contributor to growth, those numbers are included in parentheses.

5511 Management of Companies aBdterprises: 24,912 (20,220)
6241 Child and Youth Servicwtal change: 20,771 (12,344)
4931 General Warehousing and Storage: 15,034 (9,237)

2371 Utility System Constructiod:;, 618 (3,042)

5239 Miscellaneous Intermediatiort,571 (2,412)

5613 Employrant Placement Agencied:3,618

6221 General Medical and Surgical Hospitals: 9,796

6211 Offices of Physician8;204

5415 Computer Systems Design and Related Services: 7,975
6233 Community Care Facilities for the Elderly: 6,789

= =4 =4 4 -4 -4 A4 -8 -8 -4
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TKNBES 27T fitekbi§gest manufaBt@iag winners in terms of GSP grdingm 2006 to
2008owed much of their gains to local competitive effeswasseen in 2002006,many of these
top-performing manufacturersvere involved in metalaork. In the list below, étal changen GSHor
the biggest gainers among manufacturing comparse®ted first, followed, where appropriate, by the
significance of local performance in parentheses:

3311 Iron and Steel Mills and Ferroalloy Manufacturing: $88ion

3364 Aerospace Product and Parts Manufacturing: $80lion ($169million)

3327 Machine Shops$216million

3323Architectural and Structural Metals Manufacturirgl93million $109million)
3314 Nonferrous Metal (except Aluminum) Smelting and Refigingmillion ($215
million)

= =4 =4 4 =4

Management of Companies and Enterprigsgsintained its spot at théop of the list of
t Sy y ae bedtpgtfarmeadsh terms of GSP growth from 2006 to 20@Bmputer Systems Design
and Related Services and Offices of Physigianed it on the list ofop performers for both
timeframesp wSI f Saidl S AYyRdZAGNASE LRAGSR (GKS 3idl 4S5Qa ¢
onlythree of the topperforming industrie®wed significant portiosof its growth to local compéive
effect (noted in parentheses)

5511 Management of Companies and Enterprisg&7 bill ($17 billion)
5313 Real Estate Property Managers: $2lifon

5311 Lessors of Residential Buildings and Dwelling8 b#iRon

6211 Offices of Physicians: $billion

5415 Computer Systems Design and Related Servidsilih

2211 Electric Power Generation, Transmission and Distribution: $80én
5613 Employment Placement Agencies: $88lfion ($474million)

5321 Passengétar Rental and Leasing: $28#lion ($286million)

= =4 =4 4 -4 4 - -9

Ly GSN¥a 2F SYLX 28YSydz t SysadBidge and Ardadeégainst y dzF | O
from 2006 to 2008, compared to the earlier timeframe. This turnaroundduasalmost entirelyto local
performance.Although metal industries again led the way, a broad mix of industries was represented
FY2y3 GKS (2L LISNF2NYSNAEO® t Sekpedcddn@thegleatedtjob yaing dzF I Ol
from 2006 to 2008 are listed below, with the contributionla¢al performance noted in parentheses:

3323Architectural and Structural Metals Manufacturing875 ( 5,005)
3327 Machine Shop#,259 (3,657)

3335 Metalworking Machinery Manufacturin@,217 (3,451)

3339 Pump and Compressor Manufacturing: 2,62,8(0)

3353 Electrical Equipment Manufacturing;355(2,219)

3391 Medical Equipment and Supplies Manufacturhg06 (2,159)

=A =4 =4 4 -4 4
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9 3345 Navigational, Measuring, Electromedical, and Control Instruments Manufacturing:
1,894 (2,024)

1 3272 Glass and Glass Product Maeturing: 1,818 (2,092)

3222 Paperboard Container Manufacturing: 1,424 (2,224)

1 3273 Cement Manufacturingt,166 (2,007)

=

Local competitive effect drove employment gains for only tagustriesmaking the list of
t Syyaet gt y A imanafactudng ihitess for 2002008. These were Management of
Companies and General Warehousing and Storage, both industries related to manufacturing. The
remaining four owed much of their gains to industry mix, as is noted below:

5511 Management of Companies and Entesgs 14,466 (local component9,456)
4931 General Warehousing and Storadeb88 (local componeng,454)

6244 Child Day Care Services: 10,088 (industrym@ix8)

6211 Offices of Physicians: 6,069 (industry, AhiX08)

6221 General Medical arfurgical Hospitals: 6,040 (industry n@;305)

6113 Colleges, Universities, and Professional Schools: 4,985 (industdy/m®)

=A =4 =4 4 -8 4
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Overallmanufacturing contributd 13.6percenttot Sy y & & G&#Pangdcduntad for10.9

percentof i K S  ataidl @infldydentin 2008L y t Sy y &ehttalkouyfties tiibse counties

GKSNBE 2yS 2F (KS adul, whegicat@@yulathah dnd bdsingstelsitiesAh & f 2 OF G S

existt manufacturing contributd 11.4percent of G? and emplogd 9.6 percentof workers In

t Syyaet gk yAil Qat caunesiiabareyart©Of2hdzyhéirapSligan statistical area and abut a

central county manufacturing accounted for 14.3 percent of GSP and employed 10.6 percent of

workers.a | ydzF I OGdzNAy 3 KIFIR (GKS fFNBSad AYLI OO 2y GKS &l

for 22.6 percent of GP and 16.4 percent of employment. KS F2f f 2gAy 3 YI LJ RSOl Af a

designation for this analysis and indicates the specific mix oft@sugerved by each IRC.

47



Mix of County Type Served by IRCs

[ Central County [0 Rural [0 Suburbs [ Outside Pennsylvania
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As the map indicates, some IRCs serve nearly all one county type. Others have a mix of all three
within their service boundaries. However, as will be demonstrated, the county gxmrience very
RAFFSNEBY (O YIydzFlI OlGdzNAYy3I NBIFIfAGASAad ¢KS F2ff26Ay13
O2y NR O dzii A2y (i 2P @nkifs 648,678 bl Qere diides bilcdurity type. As can be seen,
although the actual dollar amount manufaaring contributedtoward & | YR Y| ydzF I O dzNR y 3
employment totals were far greater in the 14 central counties and the 18 suburban counties,
manufacturing accounted for a much greater share d#and employment in the rural areas of
Pennsylvania.

ManuF I OG dzZNAy3Qa Hnny LYLI OG o6& [/ 2dzyie ¢&Lis

ALL 67 $558,822,639 $76,249,638 13.6% 5,920,993 643,573 10.9%
Central

County 14 $276,129,432 $31,501,627 11.4% 2,933,680 280,911 9.6%
Suburbs 18 $229,755,387 $32,768,897 14.3% 2,212,900 235,635 10.6%
Rural 35 $52,937,820 $11,979,114 22.6% 774,413 127,027 16.4%

Souce: U.S. Census Bureau, County Business Patterns
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percent loss in manufacturing® and a nearly 4.5 percent loss in employment. Its rural counties

experienced a slightly smaller percentage loss3R (2.8%) bua greater percentage loss in

SYLX 28YSyil o6poepir0d hT (KS adliramP00a to A0Rg] defitral topniiegs Sa Ay

accounted for 41 percent. Those same counties also bore the brunt of 44 percent of total job losses in
t Syyaet @lfatthringsactol Allythdze county types saw employment levels shrink more than
G.

al ydzf I O (Shdk Erapioymenid Losses by County Type062008

Manufacturing G&P ($000) Manufacturing Employment
No. of %
County Type | Counties 2006 2008 Change 2006 2008 % Clange
ALL 67 $78,167,364 $76,249,638 -2.45% 669,768 643,573 -3.91%
Central County 14 $32,509,298 $31,501,627| -3.10% 294,068 280,911 -4.47%
Suburbs 18 $33,338,905 $32,768,897| -1.71% 241,242 235,635 -2.32%
Rural 35 $12,319,162 $11,979,114) -2.76% 134,458 127,027 -5.53%

Source: U.S. Census Bureau, County Business Patterns

Despite the significant downturn in manufacturing, Pennsylvania managed to grow its 8tal G
from 2006 to 2008 by 1.8 percent. Change in ovemalployment levels was also positive, but at a
adF3aAylryd nodc LISNOSYyldiod ¢KS adlFiSQa dzNBRgw)bd#ANSE al &
employment grew at a sluggish pace of 0.5 percefR @ew at a rated.5 timesas fast aemployment
didin the central counties. As lackluster as these numbers may seem, central counties accounted for 49
LISNOSy (i 2 FSPia 2085; sabiirbain Sordies Eontributed 37 percent and rural areas only 13
percent. Although employment growth was lackluster acthgsstate, only the rural areas saw actual
job losses from 2006 to 2008, as can be seen in the following table.

t Syyaet gy s aadEmbpl&@add Change by County Type062008

Total GSP ($000 Total Employment
No. of % %
County Type | Counties 2006 2008 Change | 2006 2008 | Change
ALL 67 $549,042,986 $558,822,639 1.78%| 5,887,217| 5,920,993| 0.57%
Central County 14 $270,221,153 $276,129,432] 2.19%| 2,919,785| 2,933,680| 0.48%
Suburbs 18 $226,615,929 $229,755,387| 1.39%| 2,191,311| 2,212,900| 0.99%
Rural 35 $52,205,904/ $52,937,820] 1.40%| 776,121| 774,413| -0.22%

Source: U.S. Census Bureau, County Business Patterns
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state in 2006was concentrated imidsizedestablishments, with the most common sideeing 100 to

249 employeeand 250 to 499 employee3hose two establishment sizes captured 39.5 percent of all

manufacturing employment. By comparison, those two sizes capture only 24.4 percent-of hon

manufacturing employment. Of the nearly 664,000 Pennsylvania workers engaged in manufacturing in

2006, 262,000 worked in plants with 409 employees, and another @®00 were in establishments

with 500 or more employees.

t Syyaet ol yAlQa wnnc 9YLX28YSyd S5A&GNRodziAzy o0& 94
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.S06SSY HWHnnc YR HnnysS tSyyaeft g gthasewith £  NAS A
more than 1,000 employeesshed morethan 16 percent of their jobs, idling 14,251 workers. As can be
seen in the following table, manufacturers that employed 500 to 999 workers cut 6.9 percent of their
workforce, and plants employing 100 to 249 workers contracted by 4.9 percent. Outsoikeigg |
SELX FAya (KS &0SSLJ fmmanufddurelsMadufadturérskeMployingl25@90 s € | NB S
workers, which was the only establishment size to experience significant growth between 2006 and
2008, may represent the optimal size farglobally conpetitive yet flexible manufacturing
establishment that can withstanayclical and structural chang&uch plants would be small enough to
be flexible and nimbland be at such a scale to be walanaged without excessive overhead
employment,but large enogh to endure innovateand compete in a global market.
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Employment Change by Establishment Si2@06-2008

Manufacturing (3:33)

Non-manufacturing

20062008 | % 20062008 20062008 | % 20062008
Establishment | Employment Empl. Empl. Employment Empl. Empl.
Size 2006 Change Change 2006 Change Change

Total 663,812 -25,131 -3.8% 4,526,137 66,208 1.5%
14 9,320 42 0.5% 269,414 3,662 1.4%
5-9 18,099 -226 -1.2% 391,050 3,026 0.8%
10-19 35,063 -381 -1.1% 514,317 -2,441 -0.5%
2049 81,888 120 0.1% 764,617 -48 0.0%
5099 90,869 19 0.0% 580,086 12,855 2.2%
100249 161,544 -7,967 -4.9% 698,151 25,146 3.6%
250499 100,848 2,875 2.9% 405,457 4,072 1.0%
500-999 77,600 -5,362 -6.9% 320,352 14,735 4.6%
1,000+ 88,581 -14,251 -16.1% 582,693 5,201 0.9%

Distribution of manufacturing employment differs significantly from employment in the non
manufacturing sector. Nearly 65 percent of all manufacturing workers are in establishments with 100 or
more employees. That compares to roughly 45 percent ofmamuacturing workers. Notably, less
than 22 percent of manufacturing employment is in "sthafitablishmentsfrequently defined athose
with fewer than 50 employees. That compares to 43 percent ofmanufacturing employment. This
would suggest that manufacturers tend to be disproportionately affected by federal and state policy
changes, whether related to health care, family leavetbheoworkplace issues, that create
government mandates but exempt small businesses from compliance.
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Employment Distribution& Lossedy Establishment Size

Manufacturing (3:33)

Non-manufacturing

Distribution Ratio of Ratio of
of 2006 Employment Distribution | Employment

2008 2008 Losses to 2008 of 20062008 | Losses to
Establishment | Employment| Employment| Employment| Employment| Employment| Employment
Size Distribution Losses Distribution | Distribution Losses Distribution
Total 100.0% 100.0% 1.0 100.0% 100.0% 1.0
1-4 1.4% -0.2% -0.1 6.0% 5.5% 0.9
5-9 2.7% 0.9% 0.3 8.6% 4.6% 0.5
1019 5.3% 1.5% 0.3 11.4% -3.7% -0.3
20-49 12.3% -0.5% 0.0 16.9% -0.1% 0.0
50-99 13.7% -0.1% 0.0 12.8% 19.4% 15
100249 24.3% 31.7% 1.3 15.4% 38.0% 2.5
250499 15.2% -11.4% -0.8 9.0% 6.2% 0.7
500999 11.7% 21.3% 1.8 7.1% 22.3% 3.1
1,000+ 13.3% 56.7% 4.2 12.9% 7.9% 0.6

@Al ET ET C 0OATT OUI OATEAGO 2ACEIT T AT #1101 PAOEC

A closer look at productivity among states that border with, or compete with, Pennsylvania
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fallen behind their competitors in neighboring states, as wel. O {
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manufacturing productivity was tops in the region.@SPRper employee was roughly $10,000 higher

than its closest competitoKentuckyand was nearly $30,000 higher than the poorest regional
performer, New York By 2008, Bey a & t @ YAl Qa
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regional competitorg West Virginia and MichigakiVhat happened?
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growth from 2008 to 2010, it was not enough to keep the commonwealth ahead of all bunftits
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For all three states with the loweproductivity,the value of the goods produced as measured
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challenge lies in chemical manufacturing and industries associated with natural resources.

(Manufacturing in West Virginia is small whe O2 Y LJF NB R
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t Syyaet glyil Qa
petrochemi@l products, combined with bitter competition among Tier 3 manufacturers in the metals
industries,hastriggeredsluggishproductivity gains Just as Michigan needs new manufactured
products; so does Pennsylvania. The lesson is that those regions thacprodmmodity products will
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face commaodity pricing, commodity margins and declines in productivity as measured by value added

per job.
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The Midwest maintained its share (13%) of U.S. marufang GSHrom 2003 to 2008.

| 26 SOSNE adldsSa Ay
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GSHn 2008, down from 24 percent in 2003 to 21 percent. Most of this result is driven by the

LISNF 2 NXY I yOS 2reighbdssyMichigah, thbigha an@Ghio, with their reliance on the
Detroit-based automotive supply chain. Conversely, states in the Southwest and Far West increased
their contribution to U.S. manufacturin@SPas can be seen in the following charts. Pénfis@ | y A I Q&
contribution, specifically, shrank over the same time period, from 5.2 percent to 4.6 percent of the value

of U.S. manufacturing Gross State Product.
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U.S. ManufacturingsShby Region
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Source: Moody's Economy.com

Among benchmark stateseRnsylvania contributes the thirgreatest share of U.S.
manufacturingGSP The table below lists manufacturing Gross State Product in 1998, 2003, 2005 and
2008. What drives these figures is the recession in 2008. Although its ranking among compaieson sta

KStR O2yail yi

208N 6KS RSOl RSz

t Syyaet gl yal Qa

following table indicates, Pennsylvania accounted for 5.2 percent of U.S. manufacturing GDP. By 2005,

the state accounted for 4.6 percent of U.S. Giieesduct from manufacturing. By 2005, North Carolina
O2Y(NROGdzGI2NI Y2y 3

had replaced Michigan as the secehd NH S &
contribution to U.S. manufacturin@SFhad dropped to sixth place among comparison states.

Benchmarking @ | &Ham@ 6 U.S. Manufacturing

0 SYOKYI N

1998 2003 2005 2008

% of % of % of % of

u.S. U.S. u.S. U.S.

Mfg. GSP  Mfg. Mfg. GSP  Mfg. Mfg. GSP Mfg. Mfg. GSP  Mfg.

State ($000) GDP | State ($000) GDP | State ($000) GDP | State ($000) GDP
OH  $113,359,944 6.3% | OH  $92,769,000 5.8% | OH $92,326,882 5.6% |OH $84,896,223 5.1%
MI $93,735,823 5.2% | Ml $91,207,504 5.7% | NC  $76,084,859 4.6% |NC  $78,733,297 4.8%
PA $90,839,758 5.1% | PA  $82,995,755 5.2% | PA  $76,048,112 4.6% |PA  $76,249,638 4.6%
NC $81,239,136 4.5% | NC  $78,227,335 4.9% | Ml $73,664,199 4.5% | NY  $69,825,317 4.2%
NY $78,777,945 4.4% | IN $72,028,622 4.5% | IN $69,859,500 4.2% | IN $64,415,682 3.9%
IN $70,666,044 3.9% | NY  $68,039,198 4.2% | NY  $68,740,480 4.2% | Ml $62,372,894 3.8%
NJ $49,892,029 2.8% | NJ $47,536,417 3.0% | NJ $41,732,435 2.5% | NJ $44,293,170 2.7%
MA $43,022,059 2.4% | MA  $39,585,905 2.5% | MA  $34,559,534 2.1% | MA  $35154,920 2.1%
KY $38,650,622 2.2% | KY  $29,923,770 1.9% | KY  $28,697,170 1.7% |KY  $29,120,485 1.8%
MD $17,508,435 1.0% | MD  $14,754,433 0.9% | MD  $14,256,725 0.9% | MD  $15,345,495 0.9%
Y $7,873,126 0.4% | WV $6,158,518 0.4% | WV $6,836,633 0.4% | WV $6,682,975 0.4%

Source: Moody's Economy.com
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Concentration in Manufacturing

Pennsylvania is a manufacturing state. Even when the recession was at its most intense,
manufacturing contribution to Gross Product was nearly 20 percent greater than the national average.
This insight is derived from calculating the Location Quotie@rots Product, which is also known as
value added oGSP

The location quotient (LQ3 a ratio of two percentages. In the first step of the calculation,
YIydzFlF OGdzNAy3IQa LISNOSydlF3aS aKIFINBE 2F DNRaa t NRRdzO(
States. In the second step, the percentage for Pennsylvania is divided by the percentage for the United
States. This results in a ratio centered on the value of 1.00. If the ratio is equal to 1.00, the contribution
2F Y ydzFl Ol dzNRA y 3 ai 2 NPRyOHIe (AGI VSAjlded DINR &I KS aKI NB 2
Gross Product. If the ratio is greater than 1.00, manufacturing in the state would make a greater than
average contribution to Gross Produdin other words, the state has a demonstrated caetipve
advantage or specialization in this sector of the economy. If the ratio is less than 1.00, then the sector
does not have a demonstrated competitive advantage. The industry can still be a large and important
employer, specific firms may be expers and part of the economic base, but, on the whole, the
industry or sector is either largely populatiserving or does not represent a demonstrated competitive
advantage.

In the case of manufacturing in Pennsylvania in 1998 and 200&¢hgdnquotient for
t Syyaet gyl GBSANL00YisestimataddeNak 1,18, indicating that Pennsyl\@sdia
manufacturing sector makes a nearly 20 percent larger contribution to Gross Product than does
manufacturing nationally. The sector is large and a atipart of the Commonwealth's economic base.
l'a GKS F2tt2Ay3 (F0fS AYRAOFGSaz: tSyyaet dryil Qa
Missouri, Texas, Connecticut, Minnesota and lllinois. Pennsylvania has a lower concentration in
manufaduring than exists in North Carolina, Kentucky, Ohio and Michigan. However, it has a greater
concentration in manufacturing than is seen in comparison states West Virginia, Massachusetts, New
Jersey, New York and Marylar@hly Indiana, North Carolina amdew Jersey saw their location
quotient increase from 1998 to 2008. Manufacturing in Indiana and New Jersey is a strong export
AYRAZZAGNRB ® t Syyaet dryil Qa Yl ydzoint dirdihikoy @ de@eage® Sy i NI
experienced by West VirginidMaryland, Ohio and New York.
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Benchmarkinglanufacturing GSFLocation Quotient

State 1998 2008 Change
Indiana 191 2.16 0.25
North Carolina 1.62 1.68 0.07
New Jersey 0.77 0.80 0.03
Ohio 1.57 1.54 -0.03
New York 0.56 0.52 -0.03
Pennsylvania 1.22 1.18 -0.04
West Virginia 0.97 0.93 -0.04
Maryland 0.52 0.48 -0.04
Massachusetts 0.88 0.82 -0.06
Michigan 1.47 1.40 -0.07
Kentucky 1.72 1.59 -0.13

Source: Moody's Economy.com

Growth Rates

All states witha significant presence ohanufacturing experience@SRledinesfrom 1998 to
2008.Among comparison stateBS Yy d e f @ y Al NI y 1 SR JAnyermis Efi@ange¥h RRf S 2
annual growth rate, with a decline of 1.7 percent. Thstgtes in thecomparisorgroup¢ North
Carolina, New York and Marylagananaged to turn the corner on decline betwe2003 and 2008
However,Ohio, Michigan and Indianathree states with some of theeaviestmanufacturing presence
¢ were still experiencing decline in manufacturi@@®R dzZNA y3 (G KS fFad KIfF 2F (GKS
manufacturing presence is similar to these latter three, but its experience has been different. Unlike the
auto-dependent Great Lakes statgsSyy a &t @l y A I QESPMowgddigns @ inatdsh y 3
recowvery between 2005 and 2008/ost of the states in the comparison group were seeing a rebound in
manufacturingGSHrom 2005 to 2008.
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ManufacturingGross Producby State

05-08 03-08 98-08
State 2008 GSP CAGR CAGR CAGR

North Carolina  $78,733,297 1.1% 0.1% -0.3%
Indiana $64,415,682 -2.7% -2.2% -0.9%
New Jersey $44,293,170 2.0% -1.4% -1.2%
New York $69,825,317 0.5% 0.5% -1.2%
Maryland $15,345,495 2.5% 0.8% -1.3%
West Virginia $6,682,975 -0.8% 1.6% -1.6%
Pennsylvania $76,249,638 0.1% -1.7% -1.7%
Massachusetts $35,154,920 0.6% -2.3% -2.0%
Kentucky $29,120,485 0.5% -0.5% -2.8%
Ohio $84,896,223 -2.8% -1.8% -2.8%
Michigan $62,372,894 -5.4% -71.3% -4.0%

Source: Moody's Economy.com

In the table above, the compound average growth rlE&GR) of Gross State Product is
displayed. The CAGR is the average growth rate, controlling for the effects of compaounding.
t Syyaet glyalQa LINRPINBaa Ay Gdz2NYyAy3d | NRdzyR (KS
numbers. Between 2003 arD08, the average rate of decline in manufacturing Gross Product was 1.7
percent. From 2005 to 2008, as the national economy went below stall speed, the CAGR for
manufacturing in Pennsylvania changed to a positive 0.1 percent. This is a positive sivihg of
percentage points. The benchmark states that experienced larger positive swings were states deeply
involved in aeronautical production of large defense systems or states in which the pharmaceutical
industry is reconcentrating Maryland (1.7 percentaggoints), Massachusetts (2.9 percentage points),
and New Jersey (3.4 percentage points).

Earnings
Manufacturing continues to pay higlarningscompared to other industries. This is true in

LIS N

t Syyaetolyal +a 68ttt +a | ONR&aa O2YLdaNhgd@ay &G+ GSao

manufacturing falls below the median ($54,402) for the benchmark statethe following figure shows
Interedingly, North Carolinawhich has a relativelarge manufacturing sector that performed relatively
well over the past 10 years, faverageearningsthat are relatively close to those paid in Pennsylvania.
New York, another state with a sizable manufaictgrsector that has seen signs of a rebound, has
average earnings that are closer to those paid in Pennsylvania than to the top payer among the
comparison states, New Jersey.

> The Compound Average Amal Growth rate (CAGR) is:
[(End year GSP/Beginning year) *1/number of yedrs]
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AverageAnnualManufacturing Earningsoy State
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Technology and the Overall Growth of State Economies

The manufacturingector of the economyas changed dramatically over the pasb decades
Rapid changes in technology have transformed processes and created new product opportihtties.
same time, the composition of the mafacturing workforce has changed due to the integration of
information technologies into the shop floor and along the entire value ciNoranalysis of
manufacturing would be complete without some understanding of the effect of techn@ogconomic
growth. Comparing states in terms of how technology intensive their manufacturing is reveals a
relationship between technology and growith Gross State Product over tim@pecifically, the greater
the share of Gross State Product that is generated by vehynigogically intense industries, the higher
Aa GKS adrisSQa 20SNIftf INRBSgOGK NI GS | a O6&dla dzZNBR
growth in GSP in Pennsylvania, which has 28 percent of its manufacturing sector involved in high
intensity tecnology industries, grew by 16 percent from 1998 to 2008.

Our analysis of the impact of technology intensity involekgsifying all industries,
manufacturing and nomanufacturing, at the national level into one of three technology categories
based on tle educational requirements of the workforce in that industry: very technologically intensive,
moderately technologically intensive, low technologically intensive. The group left axegetporized as
havingno technological intensity. The industries ircharoup are listed in an appendix to this report.

Total technologyintensive gross produdiery intense, moderately intense, and low intensity)
Pennsylvania is 18.1 percent of overall gross product, compared to the national average of 19.5. percent
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technologybased economic developmerRennsylvania lags in its dependence on technology intensive
manufacturing.

There is a negative 5.7 percentagdmalifference between the contributions that technology
AyGSyaS AYyRdZAGNRASA YIS (2 tSyyaeftgdryAilQa D{t
(18.1%vs. 23.7%). Yet, the very technoleigiense industries contribute a larger share of GEP
Pennsylvanighan occurs in the peer states (6.3% vs. 5.4%); moderately intense industries in
Pennsylvania contribute 5.6 percent of GSP versus 3.9 percent in thgmegr states. And industries
with low levels of technological intensity contribute2ercent of GSP in Pennsylvania, compared to
14.3 percent in the peer group. In other words, it is low technologically intense service industries that
creates the gap.

Technologically intensiv@anufacturingndustries in Pennsylvania produce 3.8 percent of
overall gross product. Such industries account for 4.4 percent of total U.S. gross product and, on
average, 3.4 percent of gross state product for the comparison group. In North Carolina, technology
intendve industries account for 18.2 percent of overall gross product, with 6.7 perceotadiGSP
coming from technologyntensive manufacturing. New Jersey has 19.5 percent of its ovesitjirowth
coming from technologyntensive activities, with manufagting accounting for 4.7 percent

t Syyaeft gl y sSSP TécRnoldgBnteasive Industries, 2008

Regional | United

Pennsylvania | Peers* States
Total Technologyntensive GSP in Private Sector 18.1% 23.7% 19.5%
High Technology Intensity 6.3% 5.5% 7.1%
Very Technologyntensive Manufacturing 1.9% 1.8% 2.2%
Very Technologyntensive Pipeline & Telecommunication 0.1% 0.2% 0.3%
Very Technologyntensive Service 4.3% 3.4% 4.6%
Moderate Technology Intensity 5.6% 3.9% 6.8%
Moderate Technologyntensive Manufacturing 0.7% 0.6% 0.8%
Moderate Technologyntensive Others 3.0% 1.9% 4.1%
Moderate Technologyntensive Service 1.9% 1.4% 1.9%
Low Technology Intensity 6.1% 14.3% 5.5%
Low Technologyntensive Manufacturing 1.2% 0.9% 1.3%
Low Technologyntensive Pipeline & Telecommunication 2.1% 1.6% 2.0%
Low Technologyntensive Service 2.9% 11.8% 2.2%

*The average of IN, KY, MA, MD, MI, NC, NJ, NY, OH, WV

Source: Moody's Economy.com
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Technologyh Y 1 SY A A @S AYRdAzZAGNASEA | O02dzydt F2NJ mndp LISN
compared to 11.6 percent nationwide and 8.6 percent among regional peers. As can be seen in the
following tabletechnologyA Y 1 Sy a A @S Y I ydzF I OGdzNAy 3 | OO02dzyia F2NJH
employment. That comparestothe UISGS NI 3S 2F wdp LISNOSYld YR Hodn LIS
NEIAZ2Y Il LISSNE® t Syy sirtengtyinfistrias & at®va/biage B8 yalion Ay 2 &
FYR F2NJ GKS adldSqQa NBIA2yIlf LISSNEO®

Pennsylvaniddd 9 Y LJX 2 & Y Sy dintehsive Ind8sDigsy 2 2 3 &

Regional United

Pennsylvania Peers* States
Total Technologyntensive Employment in Private Sector 10.5% 8.6% 11.6%
High Technology Intensity 3.8% 3.4% 4.4%
Very Technologyntensive Manufacturing 1.1% 1.1% 1.5%
Very Technologyntensive Pipeline & Telecommunication 0.0% 0.0% 0.1%
Very Technologyntensive Service 2.6% 2.2% 2.8%
Moderate Technology Intensity 3.3% 2.7% 4.3%
Moderate Technologyntensive Manufacturing 0.5% 0.3% 0.4%
Moderate Technologyntensive Others 1.7% 1.5% 2.7%
Moderate Technologyntensive Service 1.2% 0.9% 1.2%
Low Technology Intensity 3.4% 2.6% 2.9%
Low Technologyntensive Manufacturing 0.7% 0.5% 0.6%
Low Technologyntensive Pipeline & Telecommunication 0.7% 0.6% 0.7%
Low Technologyntensive Service 2.1% 1.4% 1.6%

*The average of IN, KMA, MD, MI, NC, NJ, NY, OH, WV

Source: Moody's Economy.com

The number of technologintensive manufacturing industries with high concentration (LQ>1) in
Pennsylvania decreasédA y OS G KS wnnn addzRe 2 T OtdsBefhyiclogyt O YAl Qa
intensive industries, all have a presence in Pennsylvania, with 20 of those in manufacturing. Since the
Hnnn AadGdzRe 2F tSyyaeft dlyAil Qi R NikagdsSblindustiiBsdzashbéeh Saz
updated. One industrg NAICS 519Dther Information Servicesis excluded from the updated
definition. Three Pennsylvania manufacturing industries hageyhighGross ProdudtQ among
technologyintensive industries. They are Pharmaceuticals .63y S+ yAy 3 (Kl 0§ GKAa AYyR
contribution to state GSP is 63% greater than its contribution natiopdWanufacturing and
Reproducing Magnetic and Optics Media (2.32), and Other Transportation Equipment Manufacturing
(4.30, meaning its contribution to GSP is 430 times its percentage cotinibio Gross National
Produc). Pharmaceuticals s very technologically intensive industry, wherddanufacturing and
Reproducing Magnetic and Optics Metlims moderate technology intensity a@ther Transportation
Equipment Manufacturingas low techntogy intensity.

Location quotient for a few other Pennsylvania manufacturing indusinigisate strong
competitive advantage, with LQs for GSP greater than 1.10, or 10 percent greater than their
contribution nationally These industries are: Paint, Coafj and Adhesive Manufacturing (1.19) and
Electrical Equipment Manufacturing (D)2A few others make a contribution that is a bit higher than
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the contribution of the same industry nationally (with LQs between 1.0 and 1.10). These are:
Commercial and Seice Industry Machinery (1.03ndustrial Machinery Manufacturing (1.0&nd

Other Chemical Manufacturing (1.08he following figure details the location quotient for each

technologyintensive industry in Pennsylvaniewo of these Commercial and Senadndustry

Machineryand Industrial Machinery Manufacturingare industries with moderate technolgdntensity;

the other threehave low technological intensity.

Level of SpecializatioAmongTechnologylntensive Industriesn Pennsylvania
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SourceMoody's Economy.com.

Note: P & T abbreviates Pipeline and Telecommunicatialustries.Forestry technologyntensive industries consist

of NAICS 1131 and 1132. Pipeline Transportation technahtggsive industries consist of NAICS 4861, 4862 and 4869.
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Manufacturing 0 AOAT 0O0q # OEOEAAI O O0ATT OUl OAT EAGC
¢2 SELX2NB tSyyaetgdglryalQa Ayy208FaGA2y Ay TFNF &l N

t Syyaet gl yal @hyintatyhizsttuduied e iNdy tearaxamired thepatents issued

and filedby companies and individuals located in the statthough a patent analysis does not capture

all forms of innovation, it does provide importantperspective on the inventive and breakthrough

activities occurring in Pennsylvania and how that activity level compares to the nation and other

countries around the world.

Pennsylvania Patenting Particulars :

1 From 2001 to 2010, Pennsylvania companies audrtors living in Pennsylvania registered
57,175 patents and patent applicatians

1 Innovation is highly concentrated into specific knowledge areas. ey percent ofall
patentsregisteredby Rennsylvaniaccompanies and universitideom 2001to 2010are in
three fields of innovationt Medical, Biochemicalnd Data Processing

9 Of the 16,054 patentissued between 2001 and 2018 Pennsylvania companies and
universities:

o0 9,577 §9.7®%6) were assigned to manufacturing compan(®ée consider tisa
consewativeestimate Data limitations prevent a full accounting.)

0 These 9,577 patents came from 20 differerdigit NAICS industries.

0 36 manufacturing companies accounted for 7,340 (45.7%) of the corporate and
university patents.

0 33.4% percendf all manufaturing patentsassigned were in th#edical,
Biochemistry, and Data Processingovation fields.

0 Pennsylvani® & Y I y dzF I O dadalgopateftidgvirolhey dredsi including
opticsandsemiconductors, computer and electrical equipment manufacturing,
transportation, and new product development.

0 Sevemon-manufacturing companieaccounted fod46 patents

0 Seven universities accounted fbj617 patents

1 Eleven of the most active patentimganufacturing companies are either in the medical
equipment or pharmaceuticals industries.

1 Global manufacturing companies with a research presence in Pennsylvania are leading
sources of patentdPennsylvaniaanks sixth in the nation in terms of tieimber of
establishments in semiconductaranufacturing, with more tha226 such establishments.

1 Pennsylvania ranks seventh in the nation for both tinbenber of establishments in
communication equipment manufacturing (61) and in computer and peripheral equipme
manufacturing (46).

1 The threePennsylvania manufacturing companies registering the rpatgnts specializ in
semiconductors, communication equipment manufacturiagd computer and peripheral
equipment manufacturing.

These datalemonstrate that innoation in Pennsylvania is firmly rooted in its manufacturing
industries.
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Why Focus on Filings With the U .S. Patent Office As an Innovation Measure?

There is currently a worldwide race to establish and commercialize intellectual property, and it
is nhosurprise that patenting activity is concentrated in the three largest economies with strong legal
intellectual rights protections. These are the United States, the European Union and Japan. These three
regions are also global powerhouses in corporate ugs
reseach and development and in basic science waltmg aopiioation 1o Iseue

. . 4 years
supported by thé& respective governments. These Qame N
three regional markets are so important that Zﬁ,’jb’,’jﬁﬁf’z’,,f;';‘f; ;’f};‘;ﬁe” 30
companies will frequently apply for patent protection e s patont. Long semps ot~ 2°

. . . technologies and start- 20
in all three. Each hasmilar shares of economically  companies atrisk
valuable patets.6 Combined, thee three markets i dieb sty 1.0

request; it also publishes applications
onling after 18 months whether they are 05

account for 90 percent of highalue patents. oxamined ot s

Source: Telaric ideas LLC

0
2008 2009 2010

Patenting activityis growingin the emerging ~ Patent application explosion

As science and technology advance and nations, such as China,

ASian economieSThe NatiOnal SCienCe Foundation increasingly want to protect their innovations in the U.S., the U.S.

f . . . h f Patent Office has been swamped with a rising flood of applications
groups patents from nine Asian countries together fc The gap betwesn patent applications filed and issued

analytical purposes.hE nations in the Asi8 are: 500,000
India, Indonesia, Malaysia, the Philippines, Singapo
South Korea, Taiwan, Thailand and Vietndrhe 400,000

Applications filed

Asia9 shareof economically valuable patents 270,734
increased from percentin 1997 to percentin . L
2006 with patenting activy in South Korea s +267.1% ;
accounting for nearly all of this increase. o~ —

S~

= Patents issued

New growth economics has stressed the
connection between knowledge and economic R e e e s
developmentand there is widespread acceptance of g us pusnmsrsssmac ones —
innovation'srole in economic progress. There are two
ways ofthinking about the connection between knowledge, innovation and economic development. The
first is a businessentric view. As products age, both in terms of location along the product cycle and in
terms of the chronological age of the product, competi#t@ppear, prices are cut, margins erode, and
productivity, measured in terms of value added per hour workeeclines. That is where margins play a
key role in measured productivity. Margins are only maintained with a steady flow of innovation that
preveni (G KS o0dzaAySaaQa LINBRdAzOGO FNRBY 0SS @gemadywiewod2 YY2RA
the economic importance of innovation is generalized from the business ineavation is the source
of regional competitive advantage. Science and technologigtsatte rapidly evolving mean that
knowledge transfer occurs less from reading about the knowld€ttag is termed codified knowledge),
and morefrom learning by doing and through personal interactidtasit knowledgé. This leads to a
regional aggregatioof talent around the science or technology and the products that are spun off.

® National Science Foundation, Science and Engineering Indicators: 2010. http://www.nsf.gov/statistics/seind10/start.htm

63



Although rot all of this knowledge exists in patents, patents are as good an approximation as is
available Bauer et al. (2006) linked the growth in state per capita persimgaimeover timeto its stock
of patents’ The authors examinefhctorscontributing toper capita incomegrowth throughoutthe 48
O2y(A3dz2dza adl 464S& FNRBY mMdpod (G2 Hannnd ¢KSe& F2dzyR
of patents andts high school and college attainment ratesg the main factors explaining a state's
relative per capita personal income.

The point to be made is that, despite increasing global commercial competition, data from the
U.S. Patent Office on patents issuettidiled for serves as a reasonable measure of global technological
innovation. Companies and individuals from tbeited Statesrethe leading source of U.S. Patent and
Trademark Office (USPTO) patent applicatibfasvever, foreigrbased inventors, attreted by the size
and openness of the U.S. market, have traditionally provided almost haffrafalapplicationsin 2008
the U.S. share of patent applications declined tqpBicent, whereas both secondanked Japan and the
third-ranked EU saw gains. 20 percent, he Asia9 shareof U.S. patent applicatioria 2008 was flat
compared to 2007Patent applications fronndia and China grew but remained modest, with India's
share below and China's share barely aboypertent Trends are simildor patentsgranted.

For this researchwe used the date when thpatent applicationwasfiled in the patent officeas
marking the existence of innovative activifjhis date better characterizes the pool of knowledge
surrounding the patent activity becausiedisregards the timeequired forprocessing the application
andfor inspecting andyranting a patent.

There has been a marked upswing in the number of patents filed over the past 30 years, and the
average time taken to issue a patent is nearing 4yé&am the filing date (see charts). John Schmid of
the Milwaukee Journal Sentinedported that 1.2 million applications currently await the deliberations
of the U.S. Patent Office.

¢2 FylrtelsS GKS LI GSydAay3a I OG Ae@dwil@aded ffontheSy ya et g
Thompson Delphion patent databafe the years 2001 to 2010. Patents are classified according to the
type of technology they incorporate into one of 568 patent subclasses dhteenational Patent
Classification (IPC) system

From 2001 to 2010, Pennsylvania companies and inventors living in Pennsylvania registered
57,175 patents and patent applicatiar®f the total patents and patent applicationsoth referred to
simply agatentsfor the remainder of this discussigin

1 16,054(28%)were owned by companies located irfhsylvania, as noted earlier.
Presumably, these patents have the greatest direct potential to benefit the state economy,

"Bauer, Paul W., Schweitzer, Mark&Shane, Scott A2006, May)"' StateGrowthEmpirics: The LoAgun Determinants of

State Incomésrowth” FRB oClevelandVorking Paper No. 086. Available at SSRiMtp://ssrn.com/abstract=1022341

8Seewall Street Journal 5 S O0SYOSNI MmpsS wHamns a! GSOK Sy NBLNRWAKNH a2 SAIKE
Journal Sentin& WI ydzt NB mMcX HAMMI b! ®{ & t I {SyAvailablel INER @ fa afz2¢ RSALAID
http://www.jsonline.com/watchdog/watchdogreports/113830084.htmiThis follows up on a June 2009 article that Schmid

wrote, available http://www.jsonline.com/business/3319162.html
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but there is no guarantee that the company will either implement the patent into a product
or process or implement it in Pennsylvania. As we will detail later in this section,
t Syyaet glryAalQa Y2ald Ayy20 G6A3S O02YLI yASa I NB

1 21,946(38%) wereowned by inventors living indAnsylvania. These patents may be
commercialized in Pennsyia, and thus directly benefit the state economy, or they may
be commercialized outside the Commonwealth, yielding indirect benefits through royalty
payments.

1 19,175(nearly 34%) werdeveloped by Ennsylvanidnventors but owned by non
Pennsylvaniccompanies Even if these patents aswmmercialized outside dhe state,
knowledge developed in preparation of these patentay havebenefited the Pennsylvania
economydue toknowledge transfers tin-state companieghrough social networkand
contractual aml corporate relationships.

Signs ofYoecializedknowledge
t Syyaet gl yal Qa LI &GSy thandf@af IP@sulicRisses. aIrwedige yaiedty G NI SR
subclasses, or only 4.4 percent of the 568 subclass@sire 54percentof all patentsregisteied by
Pennsylvaniacompanies and universitideom 2001to 2010 There were more than 550 patents in each
of these 25 subclasseEhis suggests significant knowledge agglomeratdaking placevithin each of
theseareas otechnologcal developmentin Pennsylvaniahtee fieldsof innovationt Medical,
Biochemicahnd Data Processingaccount for 80 percent of activity in these 25 subclasses. The
following list details the activity in each of these three fields.

Medical Innovation- 11,366 patentg37% oft LILJX A OF G A 2y & 2Bniosttagivey aef @l yAl Q
subclasses):

A61K Reparations for Medical, Dental or Toilet Purpoges513 (13.1%)
A61B [agnosis; Surgery; ldentificatiaq®,088 (3.7%)
AG61F Hters Implantable into Blood Vessels; Prosthes8583 (1.7%)
1 A61M Devices for Introducing Media into, or onto, the Bagi$12 (1.4%)
Biochemical Innovationc 6,632 patents (2292 ¥ I LILX A OF G A 2 y25mdstactiveSy y aef gt vy
subclasses):

=A =4 =4

CO07D Idterocyclic Compounds1,011 (1.8%)

CO7K Bptidesg 975 (1.7%)

BO1D 8paration in Physical or Chemical Process@s8 (1.5%)
C12NMicro-organisms or Enzymes; Compositions The¢ggfi1 (1.2%)

CO7C syclic or Carbocyclic Compoungi686 (1.2%)

B01J @emical or Physical Processes, e.g. Catalysis, Colloid Chenti46y1.1%)
C08G Mcromolecular Compounds Obtained Otherwgsg26 (1.1%)

CO8F Mcromolecular Compounds Obtaine®75 (1%)

B29C Baping or Joining of Plasti¢®64 (1.0%)

= =4 =4 4 -4 4 A8 -8 4
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Data Processing Innovation6,583 patents (2192 ¥ | LIJLJX A OF (G A 2 y25mdstactiveSy yaef @
subclasses):

GOG6F Eectric Digital Data Processigg,548 (6.2%)

G06Q @ta Processing Systems or Methadk, 352 (2.4%)

HO4L Tansmission or Digital Information, e.g. Telegraphic Communicats (1.5%)
GO6K Rcognition of Data; Presentation of Data; Record Carg&39 (1.5%)

=A =4 =4 =4

The following table provides detailed information on the 25 most active patent subclasses for
Pennsylvania, presented in the order of frequency.

Top 25 Patent Subclasses in Pennsyiea

Cumulative Cumulative
Number of Percent of
Patent Subclass Frequency Percent Patents Patents
A61K | PREPARATIONS FOR MEDICAL, DENTAL, OR TOILET PURPOSES| 7,513 13.1 7,513 13.1
GO6F | ELECTRIC DIGITAL DATA PROCESSING 3,548 6.2 11,061 13.2
A61B | DIAGNOSISURGERY; IDENTIFICATION 2,088 3.7 13,149 19.4
G06Q | DATA PROCESSING SYSTEMS OR METHODS 1,352 2.4 14,501 23.0
LAYERED PRODUCTS, i.e. PRODUCTSMBBORBTRATA OF FLAT OR
B32B | NONFLAT. 1,055 1.8 15,556 25.4
CO07D | HETEROCYCLIC COMPOUNDS in Ghanicstry 1,011 1.8 16,567 27.2
HO1R | ELECTRICAKC®NDUCTIVE CONNECTIONS 988 1.7 17,555 29.0
CO7K | PEPTIDES 975 1.7 18,530 30.7
FILTERS IMPLANTABLE INTO BLOOD VESSELS; PROSTHESES;
A61F | BANDAGES, DRESSINGS OR ABSORBENT PARB;KHIRST 953 1.7 19,483 32.4
B0O1D | SEPARATION in PHYSICAL OR CHEMICAL PROCESSES 858 1.5 20,341 34.1
HO1L | SEMICONDUCTOR DEVICES; ELECTRIC SOLID STATE DEVICES 854 1.5 21,195 35.6
TRANSMISSION OF DIGITAL INFORMATION, e.g. TELEGRAPHIC
HO4L | COMMUNICATION 844 15 22,039 37.1
GO6K RECOGNITION OF DATA; PRESENTATION OF DATA; RECORD CA 839 1.5 22,878 38.5
A61M DEVICES FOR INTRODUCING MEDIA INTO, OR ONTO, THE BODY| 812 1.4 23,690 40.0
INVESTIGATING OR ANALYSING MATERIALS
GO1N | BY DETERMINING THEIR CHEMICAL OR PRARGEERTIES 800 1.4 24,490 41.4
B65D | CONTAINERE®R STORAGE OR TRANSPORT OF ARTICLES OR MA 713 1.2 25,203 42.8
C12N | MICRGORGANISMS OR ENZYMES; COMPOSITIONS THEREOF 691 1.2 25,894 441
C07C | ACYCLIC OR CARBOCYCLIC COMPOUNDS 686 1.2 26,580 45.3
HO4N | PICTORIAL COMMUNICATION, e.g. TELEVISION 669 1.2 27,249 46.5
CHEMICAL OR PHYSICAL PROCESSES, e.g. CATALYSIS, COLLOI
BO1J THEIR RELEVANT APPARATUS 646 1.1 27,895 47.6
GO02B | OPTICAL ELEMENTS, SYSTEMS, OR APPARATUS 644 1.1 28,539 48.8
MACROMOLECULAR COMPOUNDS OBTAINED OTHERWISE THAI
BY REACTIONS ONLY INVOLVING GARBABRBON UNSATURATED
CO08G | BONDS 626 1.1 29,165 49.9
PROCESSES FOR APPLYING LIQUIDS OR OTHER FLUENT MATE
BO5D | SURFACES 582 1.0 29,747 51.0
MACROMOLECULAR COMPOUNDS OBTAINED BY REACTIONS
CO8F | ONLY INVOLVING CARB@GNCARBON UNSATURATED BONDS 575 1.0 30,322 52.0
B29C | SHAPING OR JOINING OF PLASTICS 564 1.0 30,886 53.0
TOTAL 57,175 100.0 57,175 100.0
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Drop in Patenting During the Recession

Despite the Great Recession and the slowdown leading into the recession, patent activity in the
Commonwealth grew over the last half of the decade examined. Applications nearly doubled. More
patent applicationswere submitted from2005to 2010 (7,95@&nnually, on averagecompared tothe
four previous years, which saw an averagd @P5patent applications filed annually. This phenomenon
was counter to the national trend, which saw a drop off in patenting activity.

As the following table showsllaghree2 ¥ G KS a0 G4§SQa feklsdécreasédi A S Ayy
0§KSANI aKI NB 2 Fwithinkhs to@iab techtoldgies add \iitSiy all patefitlds Even though
the actual number for Medical patents increased by 240 to 4,805, the innovation fieldts cha
Pennsylvania's patents declined from 18 percent in 20004 to 15.1 percent in 2062010.
Biochemical flings showed the greatest of decline, dropping from 16.9 percent of all filings and grants
to 9.5 percent. (The actual number decreased fro93,to 3,022.) Patent filings and grants, as well as
market share, also decreased for Data Processing, Pennsylvania's third primary area of innovation
concentration.

Change in Innovation Field's Share of Pennsylvania Patents, -2000

2001-2010 2001-2004 20052010

% of # of % of

# of Patents | % of Total | # of Patents| Total Patents Total
Medical 11,366 19.9% 4,565 18.0% 4,805 15.1%
Bio-Chemical 6,632 11.6% 4,293 16.9% 3,022 9.5%
Data Processing 6,583 11.5% 2,387 9.4% 1,962 6.2%
Top 25 total 30,886 54.0% 13,769 54.3% 17,365 54.6%

Total 57,175 25,352 31,823

Patenting Activity T £ 0OAT T OUI OAT EA8O #1 OPT OAQGET T O AT A 51 EOAC
Of the total 16,054 patentsegisteredto Pennsylvania organization8 344 (58 2%)were
assigned to 5@ompaniesMore notably, 36 manufacturing companies accounted for 7,340 of those
patents. Sevemon-manufacturing companieaccounted for417 patents and seven universities
accounted forl 587 patents or nearly 10 percent of the total for Pennsylvamanpanies. These

universities are:

1 The University of Pennsylvania
The Penn State University
The University of Pittsburgh
Carnegie Mellon University
Drexel University
Thomas Jefferson University
Temple University

=A =4 =4 4 -4 4
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In total, 9,577 (60%) of the 16,054 patemisre assigned to manufacturing companiége
consider tlisa conservativestimate. To identify manufacturing companiege had only two quarters
of data from a database maintained by the State of Pennsylvania and made available through the efforts
of the Central Pennsylvania Workforce Development Corporafiansupplement that data, evused
public databases, including Referenceusa.com, Manta.com, Harris Selectory database, and
Highbeam.com. In cases of conflicting informatime consultedO 2 Y LJ- y AsBe%.Q 6 S0

- AT OEAAOOOET ¢4 0AOO T &£ 0ATT OUI OATEABO Y111 OAOET T
Pennsylvaniananufacturing companies patent across 414 technology subclasdeasly half

(48.59% of all patents assigned to manufacturing companiese in 21 subclasses. Eachthese top

subclaseshad at least 100 patentsSeventy percenvf manufacturing patentn these 21 subclassew,

33.4percentof all manufacturing patentassigned to Pennsylvania companies, were invleglical,

Biochemistry and Data Processingovationfields.
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Top 21 Patent Subclasses Among Pennsylvania Manufacturing Companies

Number Cumulative
of Number of Cumulative
Patent Subclass Patents Percent Patents Percent
A61K | PREPARATIONS FOR MEDICAL, DENTAL, OR TOILET PURPOSES 539 5.6 539 5.6
GO6F | ELECTRIC DIGITAL DATA PROCESSING 537 5.6 1,076 11.2
HO1R | ELECTRICALCO®NDUCTIVE CONNECTIONS 443 4.6 1,519 15.9
A61B DIAGNOSIS; SURGERY:; IDENTIFICATION 363 38 1,882 19.7
A61M | DEVICES FOR INTRODUCING MEDIA INTO, OR ONTO, THE BOD 287 3.0 2169 226
HO1L | SEMICONDUCTOR DEVICES; ELECTRIC SOLID STATE DEVICES 244 2.5 2,413 25.2
HO4N | PICTORIAL COMMUNICATION, e.g. TELEVISION 203 2.1 2,616 27.3
TRANSMISSION OF DIGITAL INFORMATION, e.g. TELEGRAPHIC
Ho4L | COMMUNICATION 199 2.1 2,815 29.4
B65D | CONTAINEF®R STORAGE OR TRANSPORT OF ARTICLES OR M 186 1.9 3,001 31.3
Go6k | RECOGNITION OF DATA; PRESENTATION OF DATA; RECORD C/ 181 19 3182 33.2
B29C | SHAPING OR JOINING OF PLASTICS 179 1.9 3,361 35.1
B01D | SEPARATION in PHYSICACHEMICAL PROCESSES 177 1.8 3,538 36.9
MACROMOLECULAR COMPOUNDS OBTAINED OTHERWISE
THAN BY REACTIONS ONLY INVOLVING dARBARBON
C08G | UNSATURATED BONDS 166 1.7 3,704 38.7
LAYERED PRODUCTS, i.e. PRODUCTSBOREBTRATA OF FLAT OR
B32B | NONFLAT. 134 1.4 3,838 40.1
MACROMOLECULAR COMPOUNDS OBTAINED
BY REACTIONS ONLY INVOLVING CARBBRBON UNSATURATED|
CO8F | BONDS 122 1.3 3,960 41.3
G02B | OPTICAL ELEMENTS, SYSTEMS, OR APPARATUS 120 1.3 4,080 42.6
CHEMICAL OR PHYSICAL PROCESSES,
B01J | e.g. CATALYSIS, COLLOID CHEMISTRY; THEIR RELEVANT APPA 118 1.2 4,198 43.8
INVESTIGATING OR ANALYSING MATERIALS
GO1N | BY DETERMINING THEIR CHEMICAL OR PHYSICAL PROPERTIES 117 1.2 4,315 45.1
C07C | ACYCLIC OR CARBOCYOIMPOUNDS 115 1.2 4,430 46.3
HO04B | TRANSMISSION (transmission systems for measured values) 114 1.2 4,544 47.4
C07D | HETEROCYCLIC COMPOUNDS in Organic Chemistry 100 1.0 4,644 48.5
TOTAL 9,577

On averagemanufacturing companies registered more than twice as many patents annually
from 2006 to 2010 (1,389)as they did fron2001 to 2004 (670) The Biochemical field saw its share of
the numberof patents and applications from manufacturing compariakssignificantly, but Medical
and Data Processing both gained share over the last half of the decade.
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Change in Innovation Field's Share of PennsylvavienufacturingPatents, 20012010

2001-2010 2001-2004 20052010
# of Patents | % of Total | # of Patents | % of Total | # of Patents| % of Total
Medical 1,189 12.4% 468 11.6% 721 13.0%
Biochemical 1,094 11.4% 653 16.2% 399 7.2%
Data Processing 917 9.6% 270 6.7% 628 11.3%
Top 21 total 4,644 33.4% 2,025 54.3% 2,745 54.6%
Total 9,577 4,020 5,557

In addition to the Biochemical, Medical and Data Processing innoviadids, Rnnsylvani& a
manufacturing companiesre patenting in opticsand semiconductors, computer and electrical
equipment manufacturing, transportation, and new products developmaiitRennsylvania
manufacturing companies that patezd were distributed across 64 NAIC8des, with20 NAICS
classifications capturing more th&®9 percentof all manufacturing patents.

Top D NAICS Codesmong Pennsylvania Manufacturing Companies

Primary # of Cumulative
NAICS Industry Name Patents | Percent| Percent
3391 | Surgical and Medical Instrument Manufacturing 1,363 14.2 14.2
3344 | Semiconductor and Related Device Manufacturing 1,012 10.6 24.8
3254 | Pharmaceutical and Medicine Manufacturing 794 8.3 331
3252 Resin, Synt_hetic Rubber, and Artificial Synthetic Fibers and Filaments 754 79 210
Manufacturing
3341 | Other Computer Peripheral Equipment Manufacturing 732 7.6 48.6
3342 Radio and '_I'elevision Broadcasting and Wireless Communic&gprigment 714 75 56.1
Manufacturing
3251 | Petrochemical Manufacturing 713 7.4 63.5
3345 Search, Detection, Navigation, Guidance, Aeronautical, and Nautical Sys 365 38 67.3
and Instrument Mfg.
3261 | Urethane and Other Foam Product (except Polystyrémajufacturing 357 3.7 71.0
3313 | Aluminum Extruded Product Manufacturing 270 2.8 73.9
3331 | Oil and Gas Field Machinery and Equipment Manufacturing 249 2.6 76.5
3353 | Relay and Industrial Control Manufacturing 218 2.3 78.7
3335 | Special Die and Tool, #et, Jig, and Fixture Manufacturing 215 2.2 81.0
3371 | Wood Kitchen Cabinet and Countertop Manufacturing 168 1.8 82.7
3329 | Small Arms Ammunition Manufacturing 165 1.7 84.5
3327 | Precision Turned Product Manufacturing 158 1.6 86.1
3219 | Wood Container anéPallet Manufacturing 138 14 87.6
3334 | Heating Equipment (except Warm Air Furnaces) Manufacturing 119 1.2 88.8
3399 | Sporting and Athletic Goods Manufacturing 118 1.2 90.0
3339 | Pump and Pumping Equipment Manufacturing 100 1.0 91.1
TOTAL 9,577| 100.0 100.0
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There is an important set of establishments involved in manufacturing related to the
information technology industry in the statBennsylvaniaanks sixth in the nation in terms of the
number of establishments in semiconductoanufacturing, with more tha@26 such establishments.
And it ranks seventh in the nation for both thember ofpatents issuedn communication equipment
manufacturing (61) and in computer and peripheral equipment manufacturing l@€ct, thethree
Pennsylvania manufacturing companies registering the npaseénts specializ in semiconductors,
communication equipment manufacturingnd computer and peripheral equipment manufacturing.

Agere Systems, Inavas the top patenting manufacturing companyHennsylvanialhe
following table lists Pennsylvania's leading manufacturing companies for pate@emgral Instrument
Corpis a private company specializing in semiconductors and cable television, specifically in
manufacturing radio broadcasting equigmt. The company was acquired by Motorola gind2007,
wasrenamed to Home and Networks Mobiliffyco Electronics is a $10.3 billion global provider of
engineered electronic components for thousands of consumer and industrial products; network
solutionsand systems for telecommunications and energy markets; undersea telecommunication
systems; and specialty producsccording to the company's websitediesigns, manufactures and
markets products for customers in a broad array of industifeguding aubmotive; data
communication systems and consumer electronics; telecommunications; aerospace, defense and
marine; medical; energy; and lighting.

Pennsylvania's Manufacturing Compani&gegistering the Most Patents, 20€2010

# of
. Patents Primary
Company Name Location in2001- NAICS Industry Name
2010

AGERE SYSTEMS, INC. ALLENTOWN, PA 912 3344  Semiconductor and Other Electronic Component Manufacturing
GENERAL INSTRUMENT CORP. HORSHAM, PA 650 3342 Communications Equipment Manufacturing
TYCO ELECTRONICS CORPORATIOMNMIDDLETOWN, PA 623 3341 Computer and Peripheral Equipment Manufacturing
SIEMENS MEDICAL SOLUTIONS USAMELVARN, PA 601 3391 Medical Equipment and Supplies Manufacturing
AIR PRODUCTS AND CHEMICALS, INALLENTOWN, PA 600 3251 Basic Chemical Manufacturing
GLAXOSMITHKLINE PLC PHILIDELPHIA, PA 466 3254 Pharmaceutical and Medicine Manufacturing
ROHM AND HAAS COMPANY PHLADELPHIA, PA 372 3252 Resin, Synthetic Rubber, and Artificial Synthetic Fibers and Filaments Manufac|
GRAHAM PACKAGING COMPANY, L.P/ORK, PA 244 3261 Plastics Product Manufacturing
ALCOA, INC. PITTSBURGH, PA 228 3313 Alumina and Aluminum Production and Processing
BAYER MATERIALSCIENCE LLC PITTSBURGH, PA 227 3252 Resin, Synthetic Rubber, and Artificial Synthetic Fibers and Filaments Manufac|
LUTRON ELECTRONICS COMPANY, IBOOPERSBURG, PA 198 3353  Electrical Equipment Manufacturing
CNH AMERICA, LLC. NEW HOLLAND, PA 196 3331  Agriculture, Construction, and Mining Machinery Manufacturing
GRACO CHILDREN'S PRODUCTS INEXTON, PA 159 3371 Household and Institutional Furniture and Kitchen Cabinet Manufacturing
KENNAMETAL, INC. LATROBE, PA 155 3335 Metalworking Machinery Manufacturing
MEDRAD, INC. INDIANOLA, PA 139 3391 Medical Equipment and Supplies Manufacturing
CERTAINTEED CORP. VALLEY FORGE, PA 135 3219  Other Wood Product Manufacturing
SYNTHES (USA) WEST CHESTER, PA 129 3391 Medical Equipment and Supplies Manufacturing
CHEMIMAGE CORP. PITTSBURGH, PA 123 3345 Navigational, Measuring, Electromedical, and Control Instruments Manufacturi
YORK INTERNATIONAL CORPORATI®ERK, PA 113 3334  Ventilation, Heating, Air-Conditioning, and Commercial Refrigeration Equipmen

Among the 36 manufacturing ogpanies that make up Pennsylvania’s top 50 patenting entities,
patenting activity is concentrated in just 18 technology categories. This reinforces an observation made
SFNIASNIAY GKA&a aSOlA2yY ¢KSNB | NB nting@dullsY SNI GA2Y
Agglomeration effects are unpriced spillovers of knowledge that occur due to the close location of
establishments, the sharing of a common talent pool, or a shared base of suppliers and customers. The
table below has concentrations in mediead medical equipment, electronic equipment and
telecommunications, materials, biochemistry with pharmaceutical applications, and data processing
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Top 18 Technology Fields for Manufacturing Patents, 2Q010

Number of

Patent Subclass IPC Patents
PREPARATIONS FOR MEDICAL, DENTAL, OR TOILET PURPOSES AB61K 486
ELECTRIC DIGITAL DATA PROCESSING GO6F 466
ELECTRICAKC®YNDUCTIVE CONNECTIONS HO1R 428
DIAGNOSIS; SURGERY; IDENTIFICATION A61B 244
DEVICES FOR INTRODUCING MEDIA INTO, OR ONTO, THE BODY A61M 200
SEMICONDUCTOR DEVICES; ELECTRIC SOLID STATE DEVICES HO1L 199
PICTORIAL COMMUNICATION, e.g. TELEVISION HO4N 197
TRANSMISSION OF DIGITAL INFORMATION, e.g. TELEGRAPHIC COMMUNI{  HO4L 196
RECOGNITION OF DATA; PRESENTATION OF DATACRERIERD G06K 173
MACROMOLECULAR COMPOUNDS OBTAINED OTHERWISE
THAN BY REACTIONS ONLY INVOLVING CARBERBON UNSATURATED BON  C08G 155
SHAPING OR JOINING OF PLASTICS B29C 126
CONTAINEFE®R STORAGE OR TRANSPORT OF ARTICLES OR MATERIALS| B65D 124
SEPARATION in PHYSICAL OR CHEMICAL PROCESSES BO1D 120
ACYCLIC OR CARBOCYCLIC COMPOUNDS corcC 108
HETEROCYCLIC COMPOUNDRGANIC CHEMISTRY COo7D 106
CHEMICAL OR PHYSICAL PROCESSES,
e.g. CATALYSIS, COLLOID CHEMISTRY; THEIR RELEVANT APPARATUS B0O1J 104
MACROMOLECULAR COMPOUNDS OBTAINED BY REACTIONS
ONLY INVOLVING CARB@MCARBON UNSATURATED BONDS CO8F 104
TRANSMISSION HO4B 102

Sixof the top 36 patenting manufacturing companies are active innovatordviedical
Equipment and Supplies Manufacturing (NAICS 3391Bse companies are

SJemens Medical Solutions USA, Inc.
Medrad, Inc.

Synthes(USA)

Medical Components, InMedcomp)
Respironics, IngPhilips Respironics)
McKesson Automation, Inc.

=A =4 =4 4 -8 4

Anotherfive companies are in Pharmaceutical and Medicine Manufacturing (NAICE 3254

GaxoSmithKling’LC

Cephalon,Inc.

Centocor, Inc.

Adolor Corporation

3-Dimensional Pharmaceuticals, Inc.

=A =4 =4 4 =4
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Cluster Analysis
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industries with high LQs, indicating a demonstrated competitive advantage, increasing competitive
advantage over time (the LQS have gotten larger since 2002xteond) growth rates during the
recovery from the 2002 recession. Tefnthe identified drivers are manufacturing industriesd one
other driver industryg NAICS 5511, Management of Companies and Enterpriseglated to
manufacturing, capturinghe headquarter function of companies.

The statewide manufacturing drivers show the diversity of excellent manufacturing in the
I 2YY2y6SHt K>S o6dzi GKSe& FINB>X Ay Fy20KSNJ aSyasSs
complexity of its regional economieshi¥ leads us to discuss the manufacturing drivers in two passes.
The first is a discussion of the statewide drivetsose with a presence so strong and so dispersed over
the state that they register. The section that follows presents the regional manufagtdrivers.

t Syyaet ol yAl Qs Hp S5NADBSNI LyRdzaGNRSE

2002-2008}
1998- 2002-08 GSPLQ
2008 GSF 2005-08 2003-08 2008 GSI 2008 GSP LG Growth
NAICS Industry (in $M) GSP CAG GSP CAG CAGR GSP LG Growth Rate
Manufacturing Drivers
3222 Paperboard Container Manufacturing $2,984 0.9% -1.8%  -1.1%  2.39 0.40 20.39
3359 Battery Manufacturing $2,083 8.6% 5.3% -0.2%  2.67 0.36 15.49
3113 Sugar Manufacturing $1,111 1.5% -75% -09% 3.63 0.30 9.0%
3321 Forging and Stamping $1,029 1.0% 43% -1.4% 2.49 0.15 6.6%
3362 Motor Vehicle Body and Trailer Manufacturing $855 1.9% 13.5% 3.5% 1.97 0.69 53.49
3272 Glass and Glass Product Manufacturing $832 -7.2%  -129%  -7.7%  1.90 -0.55 -22.69
3313 Alumina and Aluminum Production and Processing $741 -0.7% 15.9% 7.6% 1.97 0.59 42.39
3369 Other Transportation Equipment Manufacturing $688 12.3% 15.9% 6.6% 4.30 1.84 74.69
3111 Animal Food Manufacturing $480 7.2% -0.9% 16% 191 0.18 10.59
3346 Manufacturing & Reproducing Magnetic & Optical Media $278 2.1% 4.4% 53% 2.32 0.81 53.89
5511 Management of Companies and Enterprises $401 8.5% 17.2% 6.7% 1.35 0.46 52.39
Population-serving Industries
8134 Civic and Social Organizations $15,29% 0.0% -0.4% 1.7% 1.83 0.01 0.8%
6233 Community Care Facilities for the Elderly $15,14E 2.9% 4.8% 7.8%  2.38 0.61 34.69
6222 Psychiatric and Substance Abuse Hospitals $2,254 -3.2% -4.1% 0.0% 2.13 -0.48 -18.49
6232 Residential Mental Retardation Facilities $2,195 0.5% 1.2% 3.7% 233 0.08 3.5%
6221 General Medical and Surgical Hospitals $1,903 1.1% 3.3% 24%  1.39 -0.03 -2.09
6219 Ambulance Services $1,644 2.1% 4.4% 6.3% 1.93 -0.16 -7.6Y
6223 Specialty (except Psychiatric & Substance Abuse) Hospitals $813 6.1% 10.5% 51% 2.89 0.41 16.79
Educational Sector
GVL Local Government $30,14¢ -70.0% -69.6% -29.7%  0.83 -0.01 -0.89
6112 Junior Colleges $1,273 14.9% 15.1% 20% 3.11 0.65 26.69
4854 School and Employee Bus Transportation $710 -0.7% 4.3% 24% 2.46 0.15 6.5%
Other Industries

4931 General Warehousing and Storage $3,395 4.9% 14.1% 8.1% 2.05 0.42 25.79
2121 Coal Mining $1,419 4.3% 9.7% -09% 194 -0.32 -14.39
5259 Open-End Investment Funds $1,226 -12.7% -3.3% 5.4% 5.68 1.09 23.79
5179 Other Telecommunications $173 -2.7% -6.5% -2.0% 0.43 -0.08 -15.79
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Statewide Drivers of the Economy
Four of the statewide driver industries contributed more than $1 billion in value added, or GSP,
G2 GKS adlrasSqQa SO2y2Yeé Ay HnAnAyniR005toR200%K WilR twadX & A G A @S
them turning around their economic fortunes in the 262305 time period. In addition, they had
extremely high GSP LQs.

Battery Manufacturing produced $2.1 billion in GSP and experienced growth in its LQ, indicating
a deepeningompetitive position in the state. The same can be said for a nearly $3 billion industry,
Paperboard Container Manufacturing. This is a cyclically sensitive industry, yet its concentration in
Pennsylvania grew and its average growth rate turned aroundogfstre the Great Recession hit.
Forging and Stamping is an industry that has experienced great changes, is present across the
Commonwealth, contributes more than $1 billion in GSP, and has seen its competitive position
strengthen as the industry has exjenced significant global competitive challenges nationally.

In the next tier of statewide manufacturing drivers are those contributing in excess of-a half
billion dollars of GSP in 2008. Motor Vehicle Body and Trailer Manufacturing is the largest, with
increasing competitive concentration, followed by a strong aluminum industry and Other Transportation
Equipment. The competitive position of all three of these related industries has grown in the state over
the past decade. Some of that growth can be atited to defense production; innovative new
products, such as shipping cases for aircraft parts, and revived competitiveness of the railroad system
also have played a role in the growth.

We note the presence of two food products manufacturing industrigbérmix of drivers,
demonstrating the interdependence of agriculture and manufacturing. These are Sugar Manufacturing
and Animal Food Production.

The following figure indicates the change in annual growth rate from 2003 to 2008 and the
location quotientF 2 NJ t Syyaet gl yAl Q& RNA J-&iN of tfidrdpewi N&r & @ | & O
five-year span, despite the recession. The figure also showsftigatizNJ 2 ¥ t Syyaef @l yAl Q&
are technologyintensive with two of those in manufacturing:

1 NAICS 3368 Other Transportation Equipment Manufacturing is a very technoiotgnsive
industry.

1 NAICS 5514 Management of Companies and Enterprises

1 NAICS 3346 Manufacturing and Reproducing Magnetic and Optical Media is a moderately
technologyintensive industry.

T NAICS 5178 Other Telecommunication

Thesefour industrieseachhad less than $1 billion in GDP in 2008, making them the smallest of
t SyyastogryAl Q4 RNAOSNI AYRAAGNASA® £t SEOSLI hiGKS
production inthe state.
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addition to a weHestablished healtftare industry. The education sector is also helping to drive the
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hospitals and schools under government. Local Government should also be present in the population

serving sector of industries. K S & h i K S NkctoyeRedsnéwn JriSandal Services and
Telecommunicatiorns and traditionat Coal Mining and Logisticseconomies in Pennsylvania.

Growth & Competitiveness dPennsylvanis Driver Industries
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Regional Manufacturing Drivers

IRC members work in all counties of an economically diverse state. Each economic region has its
own competitive strengths;osts, resources and talents. Research for this report was built up from in
depth economic analyses of the individual IRC regions and, in so doing, identified the economic drivers
of each region. These drivers are in the manufacturing, service and govataireectors of the
economy. (Because publicly provided higher education shows up in the economic accounts as
governmental employment, we included the government sector.)

The list of manufacturing industries that are drivers of their regional economi&ssradear
statewide importance of diversified manufacturing. The deep specializations run from food processing
activities across the state to a restructuring pharmaceutical industry in Philadelphia. Metalworking is
part of the economic base in the Pittsigh region, as well as in Bethlehem, Erie, WilRasre and
Williamsport. Wood and fibebased manufacturing is deeply present in Williamsport. Sophisticated
durable goods production is spread across the state from deferisated production in York and
Philadelphia to a critical national resource in railroad rolling stock in Erie and Pittsburgh. We see
fragments of the manufacturing industry playing critical roles in the economies from Pittsburgh, where
KSI RljdzZFr NISNE &t 2F0Sy 200 dANR/d £O28Y LO 2ALSSG ALl A % YO-NYRd
Barre, where the logistics industry is an asset.

Manufacturing and Manufacturingelated Industries That Are Regional Economic Drivers

Catalyst ConnectioffPittsburgh)
Manufacturing
Iron and Steel Milland Ferroalloy Manufacturing
Iron and Steel Pipe and Tube Manufacturing from Purchased Steel

Metalworking Machinery Manufacturing

Nonferrous Metal (except Aluminum) Smelting and Refining

Glass and Glass Product Manufacturing

Railroad Rolling Stock Manufadng

Pottery, Ceramics, and Plumbing Fixture Manufacturing
Management of Companies and Enterprises

DVIRGPhiladelphia)

Pharmaceutical and Medicine Manufacturing

Iron and Steel Pipe and Tube Manufacturing from Purchased Steel
Other Transportation Equipnm: Manufacturing

Manufacturing and Reproducing Magnetic and Optical Media

IMC (Williamsport)
Wood and Fiber based manufacturing
Paperboard Container Manufacturing
Wood Kitchen Cabinet and Countertop Manufacturing
Millwork
Pulp Mills
Veneer, Plywood, anBngineered Wood Product Manufacturing
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Sawmills and Wood Preservation

Metal Manufacturing
Iron and Steel Mills and Ferroalloy Manufacturing
Nonferrous Metal (except Aluminum) Smelting and Refining
Iron and Steel Pipe and Tube Manufacturing from Purchasesl St
Alumina and Aluminum Production and Processing

Food Manufacturing
Frozen Food Manufacturing

Other Manufacturing
Glass and Glass Product Manufacturing
Other Transportation Equipment Manufacturing
Mattress Manufacturing

MANTEQY ork/Harrisburg)
FoodManufacturing

Snack Food Manufacturing

Dairy Product (except Frozen) Manufacturing

Animal Food Manufacturing

Sugar Manufacturing
Durable/Industrial

Agricultural Implement Manufacturing

Ferrous Metal Foundries

Battery Manufacturing

Motor Vehicle Bodynd Trailer Manufacturing

Nonferrous Metal (except Aluminum) Smelting and Refining

Other Transportation Equipment Manufacturing

Forging and Stamping

Alumina and Aluminum Production and Processing
Nondurable

Printing

Paperboard Container Manufactugn
Transportation and Logistics

General Freight Trucking, Local

General Warehousing and Storage

MRC(Bethlehem)
Nonfood Manufacturing
Iron and Steel Mills and Ferroalloy Manufacturing
Ferrous Metal Foundries
Nonferrous Metal (except Aluminum) Smelting &Relfining
Iron and Steel Pipe and Tube Manufacturing from Purchased Steel
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Other Manufacturing

Battery Manufacturing
Food Manufacturing

Sugar Manufacturing

NEPIRQWilkesBarre)
Food Manufacturing
Sugar Manufacturing

OtherManufacturing
Paperboard ContainmeMianufacturing
Ferrous Metal Foundries

Carpet and Rug Mills

Transportation and Logistics
General Warehousing and Storage

NWIRC

Railroad Rolling Stock Manufacturing
Forging and Stamping
Iron and Steel Pipe and Tube Manufacturing from Purchased Steel

When the current data was compared to the data in the 2004 report, change was evident.
Clusters were weaker as products became more commoditized and margins shrank. However, this data
was counterbalanced with observations derived from the focus groupsaotfacturing leaders.

World-class manufacturing techniques and competitive excellence now cross traditional industrial value
chains. In the Greater Philadelphia region, as an example, we found competitive strengths that were less
by industrial grouping ahmore by executive leadership and the ability to innovate niche products in
companies that are wethanaged. This held for companies whether in the defense supply chain or
restaurant equipment. The future of manufacturing rests on three foundations:genwill be a

traditional cluster of economic activity driven by an original equipment manufacturer that gathers
subassemblies from very complicated supply chains. Here, think of locomotives in Erie. The second will
come from weHestablished manufacturinfirms that, although small, are global in vision and are

relentless product innovators. Here, we can point to everything from an industrial flashlight

manufacturer to a customized metal fabricator that does finishing for the defense industry. The third le
consists of startup corporations and spinoff companies that are moving new platform technologies into
GKS YIEN]SGLIE FOSd tAllaodzNHKQAE YSRAOIE AyadNHzySyi
important for public policy is their commonalities. These discussed in the section of the report we
OFLff a+AS¢ CNRY (KS ¢2LIpe
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have been substanti@nd profound The past decade has been a difficult one for those engaged in

making products, particularly those who make products in Pennsylvania. However, all is not doom and

gloom. Pennsylvania manufacturers are succeeding despite this challenging environment.€eThey ar

developing new products, offering new services and creatively adding new value. Learning the lessons of

those on the frontlines of remaking their industry for the’2%ntury is critical to tailoring policies and

developing programs that will support draccelerate this transition. With this goal in mind, the study

GSIFrY Fai{SR Ittt GKS Lw/a G2 ARSY(OAFe YI ydzFl Ol dzNB NE&

region. These manufacturers who have not only survived but have managed to thrivedhahésnging

environment were surveyed and invited to share their insight through a series of seven focus groups,

2yS Ay SIOK 27F tSyvyaetglyAalQa Lw/ NBIA2yaz 02y RdzO

executives, representing a wide range of mantiaag activities, participated in these listening

sessions. Loud and clear came this message: Manufacturing is not dead. To paraphrase Mark Twain,

news of its demise has been greatly exaggerated. One of the nearly 80 participants captured the

frustratingRA 8 02y y SO0 06SG6SSy LISNOSLIIAZ2Y |yR NBIfAGe S@E

odzyyeao 2S5 R2 SEAAlPE

Overwhelmingly, focus group participants spoke positively of their industry and of their
particular prospects. They shared their love of manufaomirMany proudly spoke of a connection to
the industry that has extended multiple generations. They take their role as producers and wealth
generators seriously. And, despite the difficulties of the past decade, they anticipated growth and
opportunity.

They see themselves as leaders, sohplysurvivors. Leaders who are willing to take proactive
steps, reenvision core products, rethink old practices, embrace wholesale cultural change and even
make painful choices in order to compete in the increasinlglipaj market and weather the protracted
economic downturn. They talked of doing whatever it took to survive. One Philadelpda
manufacturer employing about 50 workers with annual sales of $10 million in 2007 recounted losing
GKEFETF GKS ¢@diil]aF 20NINSSPER ACTKFSA Odzf G2 o6dzi ySOSaal NBE (G2 3
IANRPGOGK Y2RS y263¢ KS aFAR® a2 SQNB YdzOK fSIFYySN O02Y
0StGSNWDE
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2S R2yQl ¢l aidsS 2dz2NJ GAYS 2y addzFFT GGKFiQa yz2d 3I2Ay13

Another Yorkarea manufacturer weathered tough economic times by laying off his entire staff
in 2009 except for two sales positions. The layoffs were so extensieweneaid himself off. Sales had
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FLrEtSy o6& pn LISNOSHeDS2 1268 GBWEG K% SQIFET KANBRY 2y (i K&
AAAYATAOlIYyilted awAdKG y26 6SQONB SEOAGSR o0& GKS KA
LGQa GKS 0Sad Y2G0A0FKGSR 62Ny T2NOS Ay | f2y3 GAYSo®

Despite the troubles within the industry and theammic downturn, a Bethleherarea
YIydzFl OGdzNBNJ 481 AR KAaAa O2YLIl yé KIR YIylI3SR G2 SEOS
NERSTAYS 2dNBStf @Sa 06S0OFdzaS 2F (GKS ySSR G2 FAYR yS
that we will delight tle customer base. We do things faster and better than the competition. That
LISNXYSFGSa GKS O2YLIl ye (2L G2 o0620G2Y®dé

The very nature ofvhat makes for a globally competitive manufactuiedifferent today, these
successful manufacturers agreed. Flexibilitd @amovation are central to the nemanageriamindset
of successful manufacturer&reat manufacturers a decade ago produced Hjghlity product, on time
and at a competitive price. They had ladige focus on the middle lines of their income statements
Today, they have to manage both the top line of the income statement (sales and revenue), along with
iKS YARRtS tAyS 6SELISyasS AidSvyaooe ¢KSe KI@gS G2 &dz0
LINE RdzOG a0 FyR (2Y2NNERgQaYodkéarda manufsic@i@nsunmgdup ¥iS 4 LINE R dz

challenge inafocusgroup:¢ Sy &SI NAR 323X ¢S 6SNB | FlLyidlaidad Yl
very good sales and service organization. The flexibility is throughout the organization. If we start
beatingourhead I3+ Ayad GKS gltfxX ¢S 2dzald Y20S (42 I ySé LN

GCKAA Aa 2dzNJ ol yy SNI & Sdcatdd in Grdtek FhiladlelpliiaabdB/&NJ Y | y dzF
08 GKS 5xLw/ ® 42SQ@3S AYyONBIF&ASR nn LISNDSyldoe 2SS YI |
ononeprRdzOG ® LGQ&a Fff Fo62dzi (1y26Ay3 6KIFEG 2dzNJ Odza G2 Y S

AnEriet NBIF F20dza 3INRdzLI LI NGAOALIF yiG dGFt1SR 2F (KS
get close and then jump in with both feet and learn aswe2g8. KI @S G2 f SGSNIF IS 2 dzNJ
R2y Qi KIF@S (2 06S LISNFSOUGT ¢S 2dzad KIF@S (G2 o6S 3I22R

Repeatedly, these sessions returned to the value of listening to customers and responding

deliberately to theirO dz& (i 2 né&IsBaty referred to customefocused innovation as an integral

part of their business strategy and a new part of corporate leaderdhig.a G S R 2F |y al KI £
ErieareaY | Yy dzF | OG dzNBNJ (G 2dzi SR GKS aodzié Y2 Yehytbebause2 S 22
KFiQa ¢6KSNBE ¢S OFly R2 a2YSiKAy3ad 2SQONB f221Ay3 7
2YS AYLI OGO odzi avylff Sy2dAK GKFEG / KAYlF A& y2d4d 32
KAyl GFyls GKAYUAJRAPEBDIDEQNRSt g8EAyYASEG 6KIG 65
SGGSNI F2NJ 82dzNJ FLILX AOIF GAa2yd 2 SQONB GSffAy3 NBLINBa

o Q¢ Cn

(@]

G2 SQNB LINBiGGe OSNARFGAfSZé &FAR | Yl ydzFl Ol dzZNB NJ
6SQ00S ySOSNI iNASR 6ST2NB® hdzNJ LINR RdzOG YAE KIF & OKI
GSONB A0AfCLINEREzXT RTYSBEAOAT A& Dé

The challenges of the past few years have been significant, even transformative. But, as the
Al Ay KA20SaR2 ay Qi Attt @2dzZ YI{1Sa &2dz a0GdNRBYy3ISNWE
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Williamsportk NB I Y I ydzF I OG dzZNB NI & ¢ &I&t of NdnpeBiasihatvgie téetedng Of Sy &
2y GKS SR3IS®:e

What Keeps Manufacturers Up at Night?

l'd SIFOK FT20dza 3ANRAzZLIE LI NGAOALIyida 6SNB FailSRY
was workforce worriesThis is a surprising result coming at the tail end of the Great Recession and in the
early stages of an anemic recovery. Among focus group participants surveyed, 94 percent rated-"human
capital acquisition, development and retention" as important to tlegimpany's success over the next
five years; 60 percent described it as highly importémparticular, these top performers fretted over
skills, attitude and interest. Workforce issues constrained their ability to grow. They pointed to a deficit
ofworked GgAGK A1Affa ONRGAOIE (2 YIydzZFlI OlGdzNFoy3 | OUAD
3dz2a ¢K2 dzASR (2 0S GKS ol O 0-2ea¥l FazF bl Qf d&zZNORMry G NB =
0KS 2LIRNIdzyAide (G2 INBgd .dzi 6S OFyQi FAYR GKS LIS

Only18 percent of focus group participants surveyed considered cost of-tetey labor to be a
problem, but 50 percent or more said availability and skill level were. Forgéiteid jobs, 25 percent of
survey respondents considered cost of labor to beabfem, while more than 50 percent said
availability and skill level were. Half or more respondents cited technical labor costs, availability and skKill
levels to be problems, with a quarter describing availability and skill level as "major" problems.

Another participant served by the DVIRC echoed the difficulty in finding workers with the right
GYARRf S¢ aiAfftad aLT 6SQNBE KANAYy3I SyaaAySSNARI Sy3aA
for welders or fitters, we may find three candidatey; R 0 KSe Qf ¢ |t f 06S pn 2N 2f R
area manufacturer.

Many believe few young people today are attracted to what is seen as aatehdlirty job in
manufacturingManufacturing leaderare frustrated by what they consider to be a perceptproblem
and by whathey see as a wholesale writing off of the industry by political leaders, school teachers and
career counselors. Young peogland their parents; are led to believe that few opportunities exist
today in manufacturing, they saidew people outside the industry understand how much the
manufacturing workforce has changed, how critical computer and other technical skills are on the plant
FE22N» G¢KSNB INB y20 @2dzy3 LIS2 LkbAsedmahufadogrd G2 32
l'Yy20KSNJ I RRSRY at I NByda are GKFG F2NJ Ye (AR G2 oS
GKS LI NByida 2N 0KS LI NBydta 2dzad FNByQid o0StASOAy3
G2 0SS AY YIydzFlI OGdzNRy I dé

! TS égodavéweNHooking to hire people, and a company laid off a bunch of machinists
FFGSN) aKdziGAy 3 R2 gy IENTA AYR ydyT2l GOSN NKIA £ o ¢RKS2E 8L3K AT dz8 3
FdzidzNE Ay YIydzFl OQGdzZNAy 3 | yR (K SthealiandgpoR fodug 21 | & K
group shared a similar story of workers withdemand manufacturing skills beisteeredaway from
the industry Her local plant was forced to wring enough costs out of production to keep her parent
company from moving operatits to a lowercost country. That meant letting a number of people go.
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GhyS 2 F-angdieNjiys \2ha dot

fIAR 2FF>X KS O2dzZ RyQi 32 G2 a0K22f G2

further his tootand-die skills because A Quick Word on Unemployment and Pay Scales

KS O2dzZ RyQi 3ISd G dzh G NPSHS IBYRRTE fogrs9mup th topic of the current job

Gl ayQti assSy I 3ol & d’%‘é‘fﬁ?if%"g agygmanufagtjreys fold of the negative impact of -
. . SEUSYRSR dzySYLX 2é8YSyid oSyS¥Aida
he went into the healtkcare industry - : . .
people willing to accept jobs untjl after all possible unemployment

}f yaustR CD ¢ Kl d 9 a X/ 2 Ubengfitfé }#a(.lljbeeﬁ é(hAaL%tlédYI-H)v%\I/%r, nlijar?ufacturers paying a

R2® ¢KI G Q a 2 3{ S NbI éh%h)é.r ho@w@m%ge,%v%rﬂfli\llwﬁ‘as only a couple of dollars, said they

YAaaAy3d uKz2asS alAfiRaRy Qi SELISNASYOS GKS &k YS LINE
unemployment rate as a workplace bonanza, an opportunity for

Although they d(.ac.rled the _ them to hire workers who previously would have been priced out of
lack of focus on and training for skills el s

critical to manufaturing, they

worried even more about work ethic Ly NBdzAK GSN¥az tSyyaetgtyrl:
and attitude. Finding good workers is replaces halfofalai#@ T+ 62 NJ SNRa 3INRBaa 6S

limiting their ability to seize on reasonable to assume that an idled experienced machinist

2 L2 NI coy A G A Saz <G kS ECupriehiomagng 52 ap hougwoyjing pe entced of o
ddie busi q ficul unemploymant for a’job paying considerably less. The Bethlehem

anad-aie pusiness, we need a particular

_ _ _ focus group produced this illuminating exchange abearnings
skill set. Now we find that people with

. " i _and unemployment:

the skillsetdo@ U KI S UKS YSyul f ) ) X
FLIGAGdZRS 68 yaeA R3¢ a Mapytactyrer 1:dchggNd & G 1 NIi ASfZan bokr$ A &
YEydzFl OGdzNBNID 6 ¢ KSHERB S MlptiSa2 65SONS NBFtte 02Vl
entrenched in old industrial norms wernt to hire five people who turned us down flat. We offered them

. $11.50.and th U us down. Eor a secretary, we had 200 appl
F1150:and fhay lufged us d J P

qf K S IEI‘B Qa i ' LJS I_\IE ha 7f & Sand they were good.people. gui.j[o% offer for] plant help gets
wuKSe6 gAff o0dzaAf R Va%zN o I!JS AUQa
GAYS® LGQA Yy FNIa FyR ONIXFida YSyidltAideo

28008 (F1S8yddn2z KA N Y Man@aetgfef2:a L G KAY 1 AGQag 2 azNB o R

FGGAGdRS yR (KSy d4Fofgdz@nNg ayiopPmn G2 pPmp Fy K2dz

428 KR 2y8 LI2AA ﬁwarzau{,actuéerl_g.}-gycmé GFdakid et vye Yl
dzLJT wmnn | LILX ASR I y@he %""%ebratﬁﬁf%ﬁ?%_ﬁ_‘te F’k"?\“ﬁ'}ﬁ‘i" Oll” Z‘Lh‘”'y ‘r’]vagt‘:] EDLE
aySsé 4l A Rarda S Kt ngyéJ ut our productivity is way up .oo. wduhuch rather pay

sameone.$20 lLla% h\c};g and get three times the work out of them of
U
Ma -k

YIydzi b O dzNE NI a* e K2dzNJ 62N] SN L 6t v
picky. We go through a screening

process about the attitude piece. The At the end of the interchange the first manufacturer said
position we were looking fowvas that he learned one thing from the focus grouge had to go back
to his company and raise his erdigvel earnings In a followup
conversation in the hallway, he said that he realized that turnover,
clS(i\art(:hfcostﬁ, Eetraininzg R? ts were eating up any saving.s from th
lower wage rate. He also noted tharobably as a result of his low
wage rate, he did not have any employee whom he could promote
to a position requiring a greater level of skill and responsibility.

higher skill. When we find people with
the right attitude, we hire them. We
R2y Qi adlF NI gA0GK &
ol O1 61 NR®E

A Pittsburdp-area
YIydzFlF OGdzZNBENJ  ANBSRY a2 SQNB 3J2Ay3 G2
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be trying to hire 25 to 30 percent more people in the next year. At lidstt ¥ R2y Q4 LJ aa GKS
¢KFiQa 3I2Ay3a (2 0SS I KdAS LINRBO6fSY F2N) daaed 2S5 Oy
2dzNJ ANRGGK AT 68 R2y Qi FAYR (KSY®E

Beyond the issues of skills, attitudes and drugs, many focus group participants spoke of being in
GO2YLISGAGARZ2Y 6AGK GKS A20SNYyYSyidée TFT2NI 62Nl SNEO® ¢K
giving workers little incentive to finjpbs. &We have had three cases of people turn down jobs because
2F dzySYLX 28 YSy G o0SWNEI BIZEdZF I @ KNS NRSE LIKR® a2 S g2 dz
.dzi S@Sy i GKFG NIGST GKS 220 RARYQU aSSY ¢g2NIK
unemf 28 YSyild o0SySFT¥Aalaod a¢KS SySFTAalda 2dziégSAIK GKS O:
t KAfFRSELKAIFI aSaairzy FyR | F20dza 3INRdzLJA Ay 23GKSN
cannot in any way, shape or form find
the people to expandur operation.

We have looked everywhere for skilled _ _
machinists. Evenseri{ A f f SRZX ¢ VEIying ¥iewys on Temporary Employment

Pittsburght NEF Y J dZF | S0 dzNE h mar&ugacgjring hiring process appeardéoshifting away
from direct access to futime work. Instead, many focus group

Ot y Qi 3Sd WS2LxX S i zpar&%aXt?rep&rtgd grgvxf?nMro(agh temporary agencies to find

o]
l.".]

t, S2 |:Jf S )/'l,’ 61 RI &4 ?’S’Zé\%rlfe% and é?)l’fduct‘fbrléli}fiﬁarvy E‘c?eepirlg for aptitude, attitude
02YS uz2 @2N] ® ¢KSe QiNdpotentdl Nbstarttd aludedstme &Mprages appear to be

to stay home and collect responding to this change in the job market by tailoring their
dzy SYLX 22 YSyYy G ® 2 S Q NBserlicdghlfitthg Fartictlab feadls of manufacturing clients.
business because | cannot get the However, not all interactions with temp agencies have been
LIS2 LI Soé productive and smooth, as this exchange among pigdiats in

the Pittsburghareafocus group showed.

This is not a problem limited to .
(KS Y2NB dzNB Iy |+ NBI a Vangfactyres No. 1g & 2 Jdeygljughibe baye been

e dza Ay 3 GSYLI | A3SyOASa dé
tough finding the people and the
NBE&a2dNOSa G2 3ISG 0KS védidélirer Rod2i 5 2 @k SeR 110G dz £ £ &8 &
Williamsportlk NB I Y I ydidee O aziMB 8lab K Se& 2dzati 4SSyl 02RASEd¢
a lot of people coming in six months
after they were laid off from their last
job. A lot who were making high

Manufacturer No. 162 S ¢Sy G 6AGK + aSo
actually interview us and look at our work situation before they
gAtt &ASYR Fye2yS 20SN® ¢KS {S)
earningsat other manufacturers can 2 3QNB y2G( f221Ay3 F2NJ FyaaKAY:
make more on unemployment than and work for three monthsttat we wanted to hire and then they
wiKSe OFy8 62N AY3I FZNISw PkS | NUZENK Sa i o¢
area manufacturer echoed the . L .
complairts of his counterparts around ManufacturerNo.2a2 S uSff UKSY 0S¥2N

ks airasy a=s kiosSAF TFW G, YR GKSe adnte

through our doors. We have jobs, but Manufacturer No. 14 ¢ KSe& gAtf 62NJ] | Y
nobody will come through the door GKS8QNB 3J2ySo L R2y®IANI yi2ye X&FN
because they can get paid to stay at

K2YSd¢
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Despite the number of focus group participants who suggested that the féderd 2 S NY YSy G Q&
extension of unemployment benefits was making it difficult for them to find workers, several focus
group participants described the current difficult job market as an unparalleled opportunity to hire top
GFLfSydo a2S KIFIGSKEI PFrASRSHN2 2XFYRNRY S 2lld T2NOSZ¢ &l A
YI ydzFlF OGdzNENY 2SS KIFI@S 0SSy Ay KSI @Sy GKS LI ad (K
2S5 gAaK $6S O2dZ R KANB Y2NB® hyS 2F (GKS OKI£fSy3asSa
p@@ Ay3d FTANYad® b2g ¢S Oy 3ISG Fyeoz2Re ¢S slyid i |

Learn to Earn

The focus groups indicated a change in the hiring process, particularly fofe@rg St = 2 NJ a 3 |
manufacturing jobs. Increasingly, mancifarers are using temporary employment as a screening tool to
Ffft2¢ GKSY (2 aiNEB 2 dbesd petmaiielt, fufime/imiork. AdddFiacokgrodp T F S NA vy
participants surveyed, 43 percent indicated that new hires for elgwel, lowskilled jobsare culled
from top-performing temporary workersi 2 S KI @S 32y S FTNRY RANBOGE&@ KANR
YR GKSYy 2yfteée KANARYy3d (GKS o0Sad 2F (Kz2asS Fa FdzZ €t (A
said a participant in the WilkeBarrefocus group.

S

[N

l'Y20KSNI oSYSTAG A& GKFG 62NJSNB SYLX 28SR (KNRdAF
G2NJ LX I OS YIyRI{iSa a GKz2aS KANBR RANBOGfe& (KNRdAA
SYLX 28YS8Syid tFéa AF ¢S 3 2PhiadeBadrhmaniufaciu@ry@dhdalmSy Oe = ¢

care mandates, as a WilkBarrel NS Y| ydzFlF OGdzNENJ LR AYGSR 2dziy a2 SQI
R2 o0dz&AAySaa oA0K SyLiz2eSSad 2SS LI & cp LSNOSyid 27

people backii KSy ¢SQNB 3I2Ay3 (2 dzasS GSYLA® LT GKFd RSYLlYy
0KSY ¢S ¢ 2y Qdicerof @dhth dark tosts. Idhink more people will be using temps because

2F GKIF Go¢

G{2 YdzOK 2F 2dzNJ 62 MRS A AY IO @F A Ol dzNB NJ& I & RS | Ol ¥ NIJdzi
benefits on the temp agency. We do-80-90 days to hire. There are specialized [temp] firms out there.
CKSANI 62NJ SNBE O2YS AYy YR KAG GKS 3INRdzyR NlzyyAy3Io

Among the Erieareamanufacturers who indicated they were using temp workers, one said agencies

are how he gets unskilled workers in the door. Those who show a commitment to the work are given

2L NI dzyAdGe F2N FRAFIYyOSYSyiaod a2S dzaSnogjysS | ISy O0e 4
technical skills, but the kinds of people. When they walk through the door, they bring their mind with
GKSY® ¢KS@& aK2g dz2lJ 2y GAYSZI¢é KS &alAR® 9¢Sy I|yz2y13
environment that people want to stay withus. @G F F¥F2NR (2 0SS GKS KAIKSad
sponsor them aPMI PrecisionManufacturinginstitute) - Yy R G KSy (KSNBQa a2YS 2@l
aK2¢ YS UGKFG @2dz NS GKS {AYyR 2F LISNER2Y L glyd G2

But outsourcing hiring to temporary ageies is not a solution to the primary issue of limited skills
and poor attitude, as one PhiladelpHiaNB I Y I y dzF I Ol dzNB NJ LJ2 A y doShiRe s@ dzii & ¢ 2 !
gS OFly 3ISG I aSyasS 2F GKSANI g2N)] SiUKALmhéyseemS al AR
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to be picking up the dregs. Once in awhile, we may latch onto people we can keep. But usually we get
f20648 2F RNIYlI® ¢SYL) Aa | 3I22R ¢l & G2 KANBZ odzi (K

Training

Aside fomthe growing shift toward temp agendgefocus group participants indicated a
proactive, creative mix of tactics successful manufacturers are using to attract, retain and engage talent.
G2S KANB I FFAN ydzYoSNI 2F @&2dzy3 Syamdmasutadider. I y R ( NI
GLY hifahés2 L) LINRPINI Y& KIFPS 0SSy OSNEB dzaS¥dA (2 asSs
eight years ago we started working with agraugi K+ & R2Sa LISNE2Y Il f AG& LINRPFACL
hire, but it also helps people work together and giuesall language and skill in keeping people and
dzaAy3a GKSANI GFfSydaoe

dzi GNI AYyAYy3 AayQild 2yteé SEGSYRSR G2 GKS Y2NB K
G2N]ISNE YR KI@Ay3 (GKSY arady | O2y NNIHG@SANKIEGNI ATAY
said an Eri@rea manufacturer. Echoed anoth&A good part of our hourly workers will be gone in
Fo2dzi FTADS @SFENER® 2SS OFyQil FAYR lyez2yS gK2 gAfft F
workers and trainingthemss S OFy IS0 2@GSNIF LI 2 SQNBE GNBAYy3a (2 |
G2N] F2NOS tSIFH@Sa ol 2y0S6d ¢NIAYAYAmdngfocak| R2 gAYy 3
group participants surveyed, 49 percent estimated they devoted 9 to 20 hours oafaramning to each
employee every yearAnother 33 percent indicated that their workers received 21 to 40 training hours
annually.

G2SQ@S OKFYy3ISR 2dzNJ ¥RREf Y& yazF kK R HzNE NI & & &NHzK S F
anybody who came in the door. NowSWQNB a0 F NI Ay 3 G2 Lidzi avyl €t FIFOAfA
2 SONB f20F0GAy3 ySI N Of dza § SNB Prfindianaliwe yookthe X 2 S gSy i
odAf RAYI (2 (GKS LXIOS 6KSNB 4SS 02dd R FAYR LIS2LX So

Management Practices

Focus group participas, who were selected as gl Y2y 3 (KS aoSad 2F (GKS o
manufacturers in their regions, frequently credited embracing new management practices as key to
keepingpaeg A 1 K OKFy3Ay3 SO2y2YAOZ AYRAZAOGNAIE | yR (GSOKy
tKS ftAIKGZE a 2y S Yieay pa¥dlictidi, dadBgitIpladdiniy, Rodketelled Habil aiz3 K
the Boy Scout Code of Honor, focus group participants repeatedly talked of the need to manage
differently in the 21 century workplace. Rockefellemhits, based on the business strategy book by
Verne Harnish, encourages aligning practices to goals and improving internal communication. One focus
group participant told of adapting Boy Scout principles and practices into a strategy for management
and adwancement. However, the managemertilpsophy most often cited wasan, which focuses on
StAYAYLFGAY3 I OGABAGASE YR SELSYRAGIINBA (KFG R2yQ
82d2ONB B2 HIRAFYB2dZONB y2Ay @2dey IA MRNBOEe8gid 2 FL OR ¥
82dzQNBE adGAf f JaNPfaaysgraup paiicipa® 'y 9 NRA S
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G2 SQ@SSIRp ySH2 tiKI G ¢S OFly 06S QandmatufciuleOA Sy ix¢ &
G2 SQ@S Odzi 2dzNJ O2aia & dzo P ipdrtifipaitd shokedofiréceiMing helpdfraili A O dzf |
Lw/ adlFF Ay GKSAN YI yI g8 »8RClandsthided/davihAeddvpati A 2y & a2 S
Fo2dzi F2dzNJ @SFN&E |32 YR 0SOFrYS @OSNE STFAOASyi(Z¢

A Williamsportarea manufacturer creditMC and$ 'y A G K dadAff o0SAy3a | NP
1990s, we had about 50 percent of our business go overseas. We started with IMEawithaining.
Weessentially i€y 3A Yy SSNBER GKS LINPOSaad X 28 dzASR (2 KI @S
processedanels to put together a cabinet. With the new system, robotics bundle panels -intu#
kits that are presented to every operator. The benefits that are derived from really diving into these
GeLiSa 2F LINRPOSaasSa Aa NBFffte ANBI G

A Pittsburgharea manufagd dzZNBNJ y2 1 SR G KI i KA dleddpifrie. W& Aa a2y
had been successful and never saw any reason to do any different. If in any way you were associated
GAGK GKS Fdziz2zY20ABS 2NJ GNI yaALR2NIIF (A2 ykindayoRdza G NB X @
more changeovers, a lot more shorter runs, whica 8+ y LINAY OALX S . dzi ¢2NJ SN&A
GKFdod LGQa az2YSliKAy3a G(GKIFIG KFra G2 0SS R2ySe L o6StAS

628 O2yliAydzztte GNB (2 NBY2 F&eainandf®i dINENID S SSNE
have taken$ 'y G KNRBdzZAK GKS Sy GANB LINROSaaodé

One Wilkes I NNB Y I ydzF I Ol dzNSIN RESIENINRSHTBRD KoAzaS aFy2n0dza 2y
components that drive 80 percent of profits anddiness2 S a8 KSR (KS NBad GKFd 6SQI
of people chase thetopling S OKI &S GKS 0620G02Y f AylBidessélimin@edz K @S |
a0GdzFF¥ GKIFIGO R2SayQid YI 1S @2dz Y2y Sesidesdograeraid 1S A G N
what6 § R2y QG ® [ Sty A& LI NI 27F 3SKIyG dfi NG S/NBy 38Dy L 2068KSSS ¢
(2 3INRG odzi &2dz KI ¥S (2 1y26 6KSNB &2dz Oly 6Ay |y
GKSNB 22dz OLyQli SAY® ¢KREAYES LINSDD S £ 2 0SB Slyy 2 yiS 2/FA |
have had similar revenue levels where we had 125 employees; now we have 45 employees. When we
did value streamwe found that our flashlights were traveling about a mile and being picked up 50
times. Nowtheygd 6 2dzi o &I NRa FyR 3SG LAO|ISR dzLJ un GAYSao®
Dl f dzS dé

Although kan is a production management strategy, focus group participants frequently
described it as a culture shift that everyone in the compatyp to bottom¢y SSRa (2 G NHzAa G al
G2 OKIy3aS G422t Yl {SNEQ YAyRaSi GKIG GKS& KI @S KIR
get better. | had to say this is starting with me. We need to evolve and change to become the next level
& dzLJLX X & Ridlatlelphidarda manufacturer.

GbAYSie LIBNDSYd 27 2 dagl gz N Ba MIRS-@68SE . BAKS SKISNE
YIydzZFt Ol dzNENIP GhySs Kdzy RNBER dius RASAE ¢ Kly2 (33ES ( KEND d
O2YLI y& NBOSAOPSR T NRoMicelC&nSr imacogsdifgithd tiailiNgS NB Q w S
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The entire workforce, from managers to productime staff, need to develop a trust that
LINHzy Ay3d Sy O2dzN)} 3S&8 INRPSUKI F20dza INRdzL) LI NI AOA LI Y
Philadelphizarea manuf Ol dzNBENX &/ KF y3S (K3 yRIZGKIBND® ReK IFy23 S 206
saving the whole for the sacrifice of a few. You need to develop trust of the peoplk#rats a growth
strategy. Reduce your footprint or workforce so that you can grow ovdtrdlecomes really clearut
2y 0SS @2dz 3SG GKFdG fAFSEAYS F2N) SGSNEB2yS (2 dzy RSNH
persontakesatrainh Of 84 YR 8KgY DRER f 820RasoRAKE GKFdod L

Said anotherd 2 S OK I y3S T ®éldhangebechliBelwa ®ef eat or pressure or we
OKIFy3S 06S0lFdzaS ¢S &a4SS (KS f A 3Kileanib gelttitgPeoplditiksde & dza 4 |
the light. If we can get our organizations to really see the light, therjob is done. You can get out of
0KS gle GKSyd 2SS NBIftfte g2N] KFENR 2y 02YYdzyAOl GA2
aSSAy3a (GKS tA3IKGX O02YS aSS YSo¢

Continuous Improvement/Employee Involvement
Among focus group participants surveye@,fercent described process improvement as highly
important to their company's success over the next five yeammwocus group participantpoke of
AYLX SYSyGAy3 adaNIrGS3AsSa (2 K&eddpeddaknaring®dgramga a SS K
to provideemployees withincentivesto increase production, streamline processes, eliminate waste and
focus on company goals. Some of this has grown out of a difficulty in attracting and retaining workers
with the necessary skills.

GLYOSYGAOSER Ka BBES LN IRdA02 3 282l mantfactdzeriNathg &l A R |
that her company produces commoditized products, she described the employee incentive program as
an attempt to reduce cost. Quarterly bonuses are based on a targeted humber of pallstsifbend
G2N] SNJ K2dzNB LISNJ LI £t S ® aheF. ddbeNEy6 getheofllé S (12 Y
excitedé

62S GASR -ARFMAYIZSEIANWAR | YI-yHZRNDBIGHINBENDTFHR KS &K
monthly bonus based on performance. No®#& I FFSOGAYy3 GKSANI LI @OKSOl & 2 ¢
percent bonus on their paycheck every month. [They know that a] hopper filled with trash is $1,000 in
gainda K NAy3ad ¢KIFGQa y2a 2dzad OFrasS I oSSNIT AdqQa I Of

Another WilkesBarre focus group partigant described his gaisharing program in which 40
LISNODSyYy G 2F LINRPFAGA T2 (G2 SYLX 28SSad Gshari@2] SR 6AGK
lossa KI NAy3d LG KFa NBIFffte KSfLISR AYLINRGS acRNMI S>> o0
Ald LGQa KIFENR (G2 1SSLI wlGKS LINPANFYB @GAaAiAof ST LI NI

G2 S Lldzi -shafing]progran 18 years agaaid a participant in the Williamsport focus
IANR dzLJd a9 PSNE 2SRySaRIFe& | d HYpnpkviduslysaiddisee Rwe2 dzi | Yy R
came out ahead or behind. If, in aveek period, we came out ahead, everyone gets a bonus. If we
R2y Qi GKSYy G(GKSe& R2yQiUao® LG R2SayQi OF NNE 20SNX» LI
Ay U(GKS 0dza AKySS 3 aSdR Ldimane NB I £ f &
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Adding Value

Severafocus group participants raised the threat of commoditization. Managing to wring more
and more time and cost out of their products is a4omind concernd2 S ySSR (2 YI 1S & dzN.
R2y Qi adGlyR aitit O2¥NR2RE (44 SR aBNBRIDYI 2yEdzFl F GiRIZNS NX2 N
2dza G Fo2dzi GKS LINPRAZ20Yi2 ®BKANI @R OAI SR dANF BELB ST R & Bloy¥ R
68 YdOK Y2NB yAYofST LINEOARS FIAGSNI RSEADBSNET KI O

Despite the challenges, participantsestch focus grouppoke positively and proudly of their
successes in reforming processesengineering products and redefining markets. At times creative,
innovative and pragmatithey talked of being willing to tego of the old and embrace opportunities
where they existed:l choose to play in a market that is about $150 millleaid a WilkeSarre focus
group participant.'l choose niches where customers pay for value, where there is some sort of entry
barrier.

Focus group participanteepeatedly spoke of the need tdd value as a way of winning
business and staving off commaoditization. This added value often comes in the form of added service.
GTen years agave were a fantastic manufacturing company. Nowawve a very good sales and service
organizatiort ¢ & | AaRea manyfaztiNdrd IExibility isfnow built] throughout the organization. If
we start beating our head against the wall, we just move to a new praduct.

O0We have had to be much more senviceused. We haeto be the experts to help companies
find solutions X We had to understand the wholean process of helping clients find ways to lesn
processes. We investin servige2 Odza SR LIS2 L) S® ¢ K2a$S LIS2 L) Sindt NB 3S{
people with the same mindset. The whole company is focusing on the customer and developing an
understanding of what their challenges are instead of just what we want td sell.

Many described theirdan journey as transforming how they do business amabéng them to
add value in an increasingly fasiF OSRX KA 3IKf & O2YLISGAGABS YR AYyONBl!
GSNBE mn G2 wmH ¢SS\ ZakedmaadfastiRer, 2ofiding anfexpéridnceYshatad Y
20KSN) F20dz4 3INPR dzL) RR NFi A DA LYy yZRIPDpaRR&A & SONE2 S O y
LINEYAAS AG FYyR KIFE@S O2yFARSYOS 4SqQff R2 Al 2SS RS
G2 OdzalG2YSNAR (KIFy GFrl1Ay3a GKS €tSIR GAYS Rémy ® 2 S f
Sy GKS@QNB Ay | g2NIR 2F KdzNI® LT @2dz 3S0 Ayidz2
g2dAf R 6S YT SR K26 TFTINIOSKAYR (KSe I NBod ¢KSe& | NB
FNBE R2Ay3a Ay (GKS | o{d (2 IFRFLIX GSOKyz2ft23& d¢

Product Development

Among surveyed focus group participants, 52 percent labeled the launch of new products and
services as highly important. Yegew product developmenteven among thesgoodperformers,has
beenlargelydriven bycustomer requestdNearly twothirds of survey respondents described
"customerfocused innovation" as highly important over the next five yebwgestment in research and
development it would seemiended to be cut when survival was on the ligéxtytwo percent of
survey respondentsaid they invested 5 percent or less of sales in new product development or
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research and developmentt 2 S RS OA Yl SR 2 dzNJ NB a S| -aldakanefaciidri 2 LIY Sy (
G2S gSNB Ay Tdhizbidhkegtindnt ma2hBRVS tbifym consequences gén that nearly

half of survey respondents (44%t}ributed up to a quartef annual saleto products that had been

introduced within the past three yeargAnother 25 percent of respondents said new products

accounted for 26 percent to 50 percent of ssll

GLGQE Fa YdzOK Odzf GdzNB | a OKSYA dafeddanufadtirer.y 3
G2S R2Yy Qi KI @S 'y wg5 0dzRASGP® 2SS 2dzald KIF @S || KIyYyR
where we can get resources outside from suppliers. Th@S 06 SSy LINBiGGe 3I322R G €S
such as screening new polymers. Input from those guys saves us a little time. We look for ways to

LI NIy SNIp ¢

G2S R2 @GANIdzrfte y2 LINRRAZOG RSOSE2LIYSyidd® hdzNJ O
Pittsbugh-area manufacturer'’2 S gAff YI 1S adzZaA3Sadizyad 2SQNB LINRO
[supplier] than to Tier 2. In the last yeare have made a lot of inroads in getting to sit down and make
ddzA3SaitAz2yad ¢KSe FNB o0S3IAYyYyAy3d G2 &aSS | @l tdsS Ay

G2S KI@S AYONBFaSR 2dzNJ RANBOG usérfofenerafepMOSd L ¢
0KNRdzZAK RSYIYyR L} dza RS@St 2 L) ¢ ®arél NRia (2 I\5ddTF Iy SBERNME NI
you listen to your customer, you can really develop some nicheP R dzO G & & X l'd GKS SyR
listeningtocustomesA & G KS o6Said ol e G2 3ISG yS6 LINRPRAzZOGE D

Another WilkesBarre focus group participant echoed the custoAmeused development
F LILINEF OKY L RSOARSR (2 32 2 daetprogut idéns. Mdst ofiodr Odza G 2 Y
R&D is at the vendor level. That helps us decide what products to go with. Then you have to sell your
YIEylF3SYSyGs @2dzNJ o2 NRx Fff (GKS gl & R2¢gy G2 (GKS 7

A participant in the Philadelphiarea focus group noted the importance of new products to her
O2YLI yeQa o2G02Y tAyS> o6dzi AYRAOFGSR G(GKIG Odzad2YS
ARSI & a¢KA& &SI NDa LINPRIzOGU RS@OSt2LIySyid Aa ySEG @
marketing but also incentives for engineering to speed up the product cycle. We have trained customers
G2 O02YS (2 dza y2¢6d LG G 1Sa &@SIFENB (2 KIFI@S GKSY Y

A Williamsportarea manufacturer gave voice to the challemfealigning the creative pross of
product developmentwith3 'y LINA Y OALX S&aY 2SS OFyy2d Lidzi G4KS aly
a0l yRIFNR LINRPOSaa Ayid2 YIF{1Ay3d az2YSiKAy3a (GKIFId 4SS R2

very specific about whawve are targeting. Whenwe think 8 y> A0 Qa 2yS Fd I GAYS®
ISy LINBPRdzOG RS@St2LISyds AdGQa | t20 4G GKS alysS i
the chances of finding a viable product to sell. Whenever we try tdydean to product development,

AG Frefta FLINIPELGQA || RAFTFSNBYG RAAOALI AySo

For one Eriearea manufacturerglose is good enough in a marketplace that moves so quickly.

GHzNJ | LILINRF OK A& tSGQa 3Si 0t2a8 | yRYGBKSR2¢gmLID Sy &
Fa G2 3SG 1AO1SR 2dzi 2F 3JFLYSd / dNNByiGte SQNBE R2A
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I32Ay3 dzLJ F AL Ayad KdAS O2YLI yASad X hdzNJ OKSYAaAada K
suppliers know that if they bringrsew idea to us, that we will get it out in six months instead of sitting

2y GKS akKStFT 2F F O2YLISGAG2N® 2SS OFy 384G Al 2y GK
FJdzZSNNREEF g1 NFFENB® 2SS R2y QiU KI @S Kwizfi$havedobd y3 L2 6 S
good enough to live to fight another day.

Financing

Turmoil in the financial market has rippled through manufacturiithough only 12 percent of
survey respondents described availability of bank loans as a "major problem," s@oaisgoup
participants said they had taken to financing business investments and improvements out of their own
pocket. Some have found it difficult to borrow money. Others, who may have no problems accessing
financing themselves, have seen their customershlm#o tap credit.

LT 6S YSSRSR | t2Frys ¢S O2dzd R 3I&en 2y Se . dzi 2d

-

us. We changed terms on our small ordersto letOuwiza 1 2 YSN&E LI & o0& ONBRAG OF NR

Several focus group participants indicated that a growing numbardofstrialcustomers were
paying for orders of less than $10,000 with credit carsi® way of securing their payments from
industrial customers. This refscthe demise of the factoring industry as a source of credit security
during the credit freeze of September 2008 and the deterioration of the credit position of many
industrial customers. One participant reported purchasing receivable insurance, whichenfast time
the research team heard of this European practice entering the U.S. market.

G2S 0SOI W&shakeEER 4 A R | inYhe WitkdsBadiadzdtiBhe bank we
GSNB 62NJAYy3T 6AGK g2dzZ Ry Qi SE aSofkdorce wtibad greftS 2 F ONSB
receivables, we had money, but no one would do anything for us. We started selling the business to
banks for 18 months. We gbiEPIR® do another lowinterest loan with us

Said a Philadelphia NB I T2 Odza 3 NP dzitiyingdo Miinkaid thé R&Y/sithéat thie 2 S Q
banks require. We did & a lot of money. We embracesi vy Ay GKS SINI& Hnnnaod ¢Fk
KSNB® .dzi GKS o6lyla INB a2 GASR (2 tgs[ad 2SQNB |

In the setion below that discusses supply chain relationshtips issue of credit and the
evolution of midsized manufacturers into becoming part of a shadow financial system becomes clear.
The math is straightforward. To secure discounts from their suppliers, the best manufacturers pay
within a 7 to 10-day window.This is especially true if the vendor is a much larger company. Then these
same manufacturers provide credit to their customers, and the larger the customer, the more
frequently onerous terms are applied. What was once paid with a 2 percent discountay80s now
being paid with the same discount 45 to 90 days after receipt of product.
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Information Technology
Among focus group participants
surveyed, more than 20 percent estimated ~ Manufacturing and Social Media
their companies' investment in Discussion of information technology use prompted

information technology as more than 5 this exchange among participants in tBee focus group.

percent ofannual salesi ¢ K S Manufacturer :6 L G KAy 1 ¢S Lizi dzL
manufacturing of tomorrow is going to be Mppp® 2 SQNB 2y 2dzNJ F2 d2NI K ¢
here faster than it was in yesteryears. You (K|l & A& RNAGAY3I odzaAySaa oz
have to stay ahead of that or only shortly y26 6KSNBE ¢S 3ISG 2yS 2N Gg:
0SKAYR Ay 2NRSNJ (2 a didicabus3orhinkSiativa haddeen ngisking quipa those

RATTAOdz Gi-aréa manufacRirerr y FNHKIBNI dzyAdASae® LQBS 0SSy )

& L i ®téchriblgly moving forward that OSYUusSNJ 2NJ aktsa NbBLI 65 KI @

vAve as Compf:lrly owners haVAe to W"’}tCh and Manufacturer 2:a h dzNJ_ & S oard S A& NE
f::’ Y? NI OS 2 NJ (3 S f, STU 0 Sekad BR G the b¥ ﬁlng@v@s dQ/éloﬁl@n‘éd quote
SOSY AYlF3IAYS Al request form. Most of our customers are working during

. & . the day. We will get quote requests from 6 p.m. to 1 a.m.
@2 SONBE 06S502YA ya Yz N\ﬁe gg\ ﬁ{o"é‘t Hf bu}[tlléfﬂc %Ifaerptl{e East Coast workday is

SPSY Ay YI ydzF| GdiedeNA Y Ipendd AR | . 2 NJ
YIydzFt OGdzNBNI a2 KSy OKFy3ISa FNB YIRS ,
to order, it has to be instantaneous. It Manufacturer 3:a L ¥ €2 dzQNB y2u AY

{
really is becoming a world thawithout IT, MERMRInE, FEE K 2 62 R @& CRE DL @8

6S R2y Qi SEAadl® X LiQaydker2s3 sKRIOgY SOMNB G SN |

doing more and rkationships are closer LI 383 FyR , 2dz2¢do$ LI 3ISa T2
FYR Of 2aSNX» 2 SQNB | f i KNF g XKD KB iyB & A 2dfia KIKISAB o
0dzaAy Saaoé community about the use of the product. One other thing,

R whenyou have those profiles out on the Internet, if
GhdzNJ 6dzaAySaa KlFa I22YSoBRBYaSkNOKSa 2dzNJ LINR R
traditional to unreasonably low lot sizes 3SG 2dzNJ sS0aAiSE @2dz2QNB 327
FYR GAYS &aOKSRdz Sazé Teéitteripage, YouTubg Khat makes you Jpok legitimate to
FNBI Yl ydzFl OGdzZNB NI ¢ LB GRY &A 1t (Oiz3 § BY IPKESIY W a.&i O
1 $§SLJ dzlld L Lpéb@le idhtnd 1 S fa éeferﬁnf@chgck the fact that we have so much referred

and India can keep up and get inventory ol Ol G2 dz&®¢
KSNB | a | dzA Qustin-Bmel & 6S fdnofalifreraa2 § dza s oLy G SNy Sl
inventory management on the part of information] all the time to get leads. If they took the time
customers with short order, or lead, times G2 FAEE Fff GKIFIG 2dziz GKSy
given to suppliers provides a competitive
edge to production locations that arear
the customers.
2SS O2dAf RYyQil WiheSsSKINBBY B8NKBDS gAGK2dzi 'y dzLIRIF (
Williamsportarea manufactured a2 KSy L ¢l a |ai1SR G2 GF1S 20SNE ¢S
making money. Our financial systemwas so a@ai X L (i Qana2d®&NusgT WNBIDK 252 62 y Qi
FYy203KSN) g6KAfS LQY GKSNB® L YIFyRFIGSR GKIG GKSNB g2

91



system how it was designed. As hard as that was, it has paid dividends. Now we know exactly where we
aS YIF{1Ay3 Y2ySeod L (y26 6KSNB (2 Lizi 2dzNJ NB&2dzNOS:

GC2NJ dzaz 0SS Al 2dzNJ adzZlJLX ASNJ LR NIFE 2N K2g 6S | NX
line, IT has allowed computers to do a lot of the tactical heavy lifting and allowarsuta focus on the
Y2NB KdzYFy yR adNF i SaIMR) amaz2RGdzaE  BNPAJRLI | LIt NGAGGRAGLIENYBIK]
codes. We average 56,0(@ansactionsjper day. If we had to write all those down, the mistakes and
loss of value time would be trerjeR2 dza ® LG Qa 3JI2G0Sy NAR 2F Iy AYyONBR,
FaaSyofeée SNNBNBR o0& FfY2adG yn LISNOSyld o6& 3F2Ay3 G2

GhdzNJ L¢ KIFa SEGSYRSR (2 2 dzhieadodes graupagitigar® L ¢>¢ &l
G2S RSOSt2LISR GKSANI 2NRSNJ F2N¥a ogAGKAY GKSANI aead
gotten the lusines® SOl dzaS (KSe O2dz RyQili R2 Al (KSYaStgSao ¢
NEFOK NRAIKG APLENG ZideyOdzyR2YVISIBBE G2 FAIAZNB 2dzi gKI

Small to midsized manufacturers are recognizing the need for upgraded information technology,
odzi GKSe 2FGSy adNHAIES gAlGK aStSOlAzy FyR Ay@Sai
necesslB S@PAf & 2 KSy @&2dz 3SG G2 | OSNIlakedy aAl Sz &2dz K
YI ydzfF I O dzNB NXp . dzii aGKS RATTA Qarteycu maka thekdecksiant 2 NJ |y
FYR YI1S GKS AygieigderSy iz @2dz2QNB GASR

GLGQa yREd2 R/ QliiKloldz2 9wt SOSNE 5SSz odzi &2dzQl
KIFIG @2dzQNB 0dze AMyNElE Wl WdF I+ Od deNiNID daNEKEF § Qa sKe 6 S
KFEd ¢S F2dzyR GKNRAAK /| {ilIfeaded L @angthingladod & ONB 4
dza Ay Saa aeaidsSvyao ,2dz KI@gS (G2 dza8S 2dzidaA RS SELISNIA

(eI SN

(@]

A participant in the York focus group also emphasizddS ay SOSaal NBE S@OAf ¢ 27
Thismanufacturer spoke of the yoke that ERP systems can pose for manufacturing péodesse & ¢ K S
LINPO6tSY gAGK 0A3 9wt aeadsSvya Aa GKFrdG GKS O2dzyia o
count is right. All we cared about was how many products were available and the burn rate. It removes
all the accounting mentality out of the proceand replaces it with a more realistic estimating of what
the process is. We find that despite all the focus on visibility, it is constrained by the accounting mindset
2F 9wt d¢

Williamsport manufacturers echoed the potentially doueldged swordf information
technology. It is bottime-saving, yet timeconsumingmeaning that it is both costaving and cost
producingp & [ Sty KFra y20G LIIFI&@SR 6Sftf 6AGK 2dz2NJ 9wt &340
people spending a lot of time fixing transactibna LIN2E 6 f SYa GKI G | RR y2 @I f dzSoé
jdzAa O1fté& o0SOFrYS O2yOSNYySR Foz2dzi GKS O2ad 2F REFEGE |
$S O02dz R LINRPRdzOS LINRRdzOG IyR KIFI@S AG 2y GKS {NHzO]

A Bethldnem-area focus group participant summed up the technology challenge, particularly for
small and midsized manufacturets:;, 2 dz Ol y &aAy 1 | f 2 (AIsB HyoulRRYWR (I KR D52 y
0KS NARIKG LIS2LX ST R2y Qi 0 2 (2KNS NS CGKS/ 2R A253B2078S NiB' R SAdik
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GL¢ aKz2dzZ R YySOSNI RNAJS -I&NRIENI Yoldzade®/1SGEENS Nob A Ra L ¢
82dzN) 6dzaAySaad 2KSyYy L¢ adlNIa RNAGAY3I &2dz2NJ 60dzaAyS

Yet, some focus group participants are seizinghew technological devices atite Internet
connectiongo update their images and develop new ways to sell prodécs.S aSyR [t 2F 2 dz
LINEANF Y& (2 2dzNJ YI OKAY SIANIBIA NBIf Bérhlf @ TdzZNBNIR RGO SQONB G
in the plant.We have iPads for all the supervisors. They can talk to each other whenever they want. We
Oty Y2@S 2dzNJ LINPANF Ya (GKNRdzZAK (GKS At} R LIN®&OSaZaod 2
2f R O2YLIl yeéeo LG f2214&8 tA1S 6S NP @2dzy3dx KALE NBI

A Bethleherrarea manufacturer told of a new online interface designed to improve customer
ASNIDAOS oKAES faz2 AyONBFraiAy3a alfSao a2KIG 6S R2
GKIFIG 6SQNB YIF1Ay3 | @ At 0 fabgo th@dugtOetmdirinang Kintdkof péciid A y S &
scenario. They can see a rgiahe pricing on parts. They can order online and then get an email order
O2YFANXI GAZ2Yy® 2SS OFy 3SG Ayairakd F2NJ YFENJSGAy3a (K
It aways seems like one of the departments is slow. Now we can offer discounts online for underutilized
RSLI NI YSyia®dé

Supply Chain

Focus group participants indicated that they feel caught in the middle between suppliers and
customersfinancinglonger periodd 6 S 6SSyYy 2NRSNB |yR LI &YSydao a2 8§
2y OF aKx¢ -alNNS Y I2yAdzFISGld dzZNBE NP a2 KSNBE LINE@GA2dzat e o
YySUi H LISNOSYyl A& npd b2g A0Qa 2dzi dn Ryeadd® 2 S KI @
YFEYylF3Ay3a OFlak Ff2¢6d LGIQa 2dzad GKFEG AdGQa F LI Ayod X
materials. Then we had to wait for our money. We had good cash to pay oubbillse had to wait for
LI @8 YSy il dé

é
S

G2S KIS (AIKISyYy STRPYL] (2KA3NJ ICNFRR A20f RI RNMeaa 2 F o
participant in the Wilkes  NNBX F2 Odza 3INRBdzZLJd aL g2y Qi €S FyezysS
YySg o0dzAAYySaasz ¢gSQNB FalAy3a F2N Y2ySe dzJ FNRyYy (e

LSO G2 3ShH FTye RAAR2@PGEA2FTNR Y A¢zlln) RERED &Ko 8 KS
tight, but the lead times are very long.S R2y Qi KI @S GKS &AAf OSNJ odz £ S d¢

C20dza 3INPRdAzL) LI NOHAOALI ydGa GFf 1SR 27F 2BNESISNI LI N
leaning more and more on suppli&rsaid an Eri@area manufacturerd h daNplieks are more involved.
¢tKS@QNB ONAY3IAY3T Y2NB 2F GKSANI aSNBAOSa G2 GKS G
provideZ Among focus group participants surveyed, 59 percent described supply chainenaarag
and collaboration as important to their company's success.

GOPSNE Y2y(iKZ ¢S 3IADS OadzZlld ASNERSG |y dzZJRIFIGS 2y
LI NGAOALI YG Ay (GKS . SiKfSKSY F20dza INRdzhlowa ¢ KSy ¢

93



[N

KSe KIF@S R2yS® hdzNJ LIKAf2a2LKe Aa R2yQi G118 GKS
Fof S odzi 6S 6SQtft tSI@S yAO]l St aoé

[N

hy G(GKS 23GKSNJ Sy R ugvendarsK S | olidiirigitdfcamarkekwithh ug Becaiide
0 KSe Q@tthé orite oboBe of their competitoEsé & | A R -argaanarfGfadire@NRSSE Q NB
open to that”

A Pittsburghkarea manufacturer noted that customers are expecting more from him, which in
GdzNY Y 18& KAY SELIS O Ve afefoidedyfoiBustoniers. T hew rezlifidfe hdd N&E &
going to allow too much sloppiness in the system. We have our hands full just taking care of the other
side of our lisines& 2 dzNJ & dzLJLJ ASNARA® ¢KIFGQa F oA3 LI NI 2F 2 dzN
supply cling

I Yl ydzFlF OGdzNBNJ adzY YSR dzl3 KIIKIS LOKA S  SS/SYS KKISNR yKB
from the commaodities. Go after the niche market. Probably a lot of us collect a crapload of data but
GSQNB y20G 3F22R | 02dzi NI yidoppmiNitkey 3 G KF G RFEGE Ayd2

Opportunities for Policies and Programs
The focus group sessions indicated several areas for programmatic support for manufacturing.
These include:

9 Targeted workforce development efforts designed to increase the number of potential
workers with skills critical to manufacturing.

1 Anintegrated suite of services that build arfoundation of strategy and management
practices that use €anand othertools to promote cultural change.

1 Aonestop source for help with product development, contbus improvement and
marketing.Providing enterprisavide approaches to company transformatishould be
apriority servicegoal of the IRCs.

1 Assistance with information technology evaluation and acquisition, particularly
regarding the costly, critical che@ of an enterprise resource planning system. This
should also include assistance in turning data collected through ERP systems into
opportunity for product and process transformation.

1 Help with harnessing the potential of online networking. This couldecomthe form of
peer-to-peer exchanges facilitated by the IRCs.
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VIEW FROM THE MIDDLEManufacturing & Middle -Skilled Employment
Following up on the focus group observations abauldck of workers with skills critical to
manufacturing, the research team explored the state of miekk#l occupations in Pennsylvania.
Research and news media accounts, as well as discussions with manufacturers, suggest a changing
manufacturing envirament. Christopher Rugaber, an economics reporter with the Associated Press,
wrote in an October 2010 artickbat éthe job crisis has brought an unwelcome discovery for many
unemployed Americans: Job openings in their old fields exist. Yet they no lpragrf A T& The2 NJ (4 K S Y ¢
manufacturing plant of today, Rugaber wrote, requires tfzattory assembly workellse able to
program the computers that ruthe machinery; plant manageese hired not only for their experience
but for their certifications ineanmanufacturing. The machine tenders of old are now quality inspectors
in a manufacturing environment where computers run the machines. David weisigarch directoat
the Atlanta Federal Reserve Bank, saig@nufacturingworkers are not only being askedittrease their
GSP dzli (2 & 6 NP IHiRBuyreshuice dpecialigtéhthe Idakoutfor multiskilled employees
havedubbed job candidates with thidesiredN> NBE y Sg a1 At f cafldheywduwdzN1LIY S &l dz/
rather wait for the rare squirrel thn settle for less.

Visitinga contract drug makenear Cleveland, Ohio, that suppliglsarmaceutical companies
New York Timaeporter Motoko RicHound thatsupervisors hdreviewed 3,600 applicatiorsver the
past year and had hired ondy7 peoplefor jobs paying13 to $15 an hour, or about $31,000 a year.
Large numbers of the woulde workers reportedly were disqualified because they failed to meet
expectations that they bable to read, dainth-grade math andilemonstratemodern soft skillssuchas
workingin team situations andhowcasingnotivation.

The Great Recession of Blasraisedconcerns about the ability of the.8 economy to
generate jobgayingearningsthat enableworkers tosupporttheir families. This las led to an intense
examhation of the structure of the economyjscussion ofhe resulting income distributigrand
consideration opublic policies that support longrm prosperity and economic opportunity. There is
widespread consensubat the economiaestructuring that haveen undemway since the 1980 to 1982
doubledip recession may have accelerated with the current recessid. erosion of earnings from the
middle has led to an overall shift fihe distribution ofincomes. Thisredistribution of earnings has been
assaiated with an overallreduction in the proportion of jobs in middikill occupations

Two Major Sets of Studies on Middle -Skill Occupations

MIT economist David Autdras surmised that the skill profile of the United States and other
advanced economies has taken on an hourglass shape and will continue to do so in the years ahead. He
based this observation on conclusive evidence that job growth has become concernitr&igt and
low-skilled occupations, with little growth being seen in midgkill ones. Despite being on opposite
ends of the labor market structure, levand highskilled occupations share two key characteristics:
They are not routine and are difficutt automate.
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Autor examined the implications of such restructuring of advanced economies and made the
following observations:

1. Employment growth is polarizing, with the growth in new jobs concentrated in relatively
high-skill, highwage jobs and lovegkil, low-wage jobs.

2. This employment polarization is widespread across industrialized economies; it is not a
uniquely American phenomenon.

3. Key contributors to job polarization are the automation of routine work and, to a smaller
extent, the international intgration of labor markets through trade and offshoring.

4. The Great Recession of B)das quantitatively but not qualitatively changed the trend
toward employment polarization in the.8 labor market. Employment losses during the
recession have been far mosevere in middleskill white- and bluecollar jobs than in either
high-skill, whitecollar jobs or in lowskill service occupations.

5. As is welknown, the earnings of collegeducated workers relative to high schemducated
workers have risen steadilyrfalmost three decades.

6. Less widely discussed is that the rise inrdlativeearnings of college graduates are due
both to risingreal earnings for collegeducatedworkers and fallingeal earnings for
workers without a college degree, particularlydexiucated male workers.

7. Gains in educational attainment have not generally kept pace with rising educational
returns, particularlyamongmen. This slowing pace of educational attainment has
contributed to the risinggap incollege versus high school eargs.

l dzi 2 NDa 20aSNBIF GA2y A& | NB pdpsiby Omah indtitutd écondriigisk |
I NNE 1 2ftTSNIFYR w20SNI [SNXIy®d | FGSNI SEFYAYAyY T
projections,Holzer and Lerman concluded that, while a shéisveccurring in the composition and
growth rate of employment, demand for middikill workers would continue, not because of
employment growth but because of job openings triggered by an aging méttdlevorkforce. Holzer
FYR [ SNXYI Yy | NHax$Br warkets to filljobskir&he Rilldie of the labor markehose
that require more than higischool, but less than a foyear degree; will likely remain quite robust
relative to its supply, especially in key sectors of the economy. Accordinggeense need for increased
U.S. investment in highuality education and training in the middle of the skills raggmt just for

b 2

l.j
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Evidence continues to support HolzeRan [ SNX' I y Q& @ASéY

1 Even though the proportion of middigkill jobsin the economyhas shrunk from 55 percent
to 48 percentmiddle-skill occupationstill represent almost half of dl).S.employment.

1 Within the middleskill jobs class, many occupations haeen large increases in
employment

1 Wage gainger year of schoolingre comparable between associate and bachelor degrees.

Ty | 00Saar0tS NBOASS 2F ! dzi2a2NDRa +F NBdzySyida Aa 2FFSNBR

2010, issue of th&conomist G A Gf SR a! dzi2YlF GAO NBIFOGA2YY L¢ ALISYRAYS3

detriment of middleincome wiNJ, S NB& ® £
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1 The U.S. Bureau of Labor Statispogjected that 45 percent of all jolepeningsbetween
2004 and 2014 wuld bein middleskilloccupations, compared to 33 percent for higkill
and 22 percent for lovskilloccupations

2 TSN FYR [ SNXYIYy ¢ NP -8kl Yategot® combinkd/indudiig 2 F G KS Y
positions requiring substantial aite-job training) will generate 21 nfibn openings over the decade
(20042014), or nearly 40 percent of the total. Within this category, jobs specifically requiring
postsecondary vocational awards or associate degrees will grow at more than 20 percent, a rate above
the growth injobsrequii@ 2y f & | ol OKSf 2NNR& RS3INBS 2NJ I o6 OKSft ;
19).

It should be noted thaHolzerr y R [ S meWely g5 ell aghe BLSrojections were made
before the Great Recession of 20@7endedthe economy As such, therojectionsand timing will not
be fulfilled.However the informationthey provided on the trend in job creatioshould reassert itself
once economic recovery is fully undeay. wS LI2 NI a 2F | GK2ftt286SR 2dzié YAREF
'y GK2dzNBf I aaSSY28@SRE (K B> 6 KSe 02y O0f dZRSRX | yR |
market lends support to their position.

Middle Skill vs. Middle Wage

.STF2NB RAaOdzaaAy3d FAYRAYyIEA ALISOATAO G2 tSyyaeft
is a degree of conkion surrounding middiskill occupations and middiwage jobs. Although a strong
correlation exists between the human capital, or the knowledge content, of a job and its earning
potential, some lesseskill jobs have higher earnings than some higglgl jobs. This occurs when
employers have the ability to pass along wage costs to their customers. Traditionally, this has been in
strongly unionized manufacturing industries, but it is now more likely to be found in the public sector. A
second area of confiion exists in measuring the skill content of an occupation and the educational
attainment (number of years of schooling and the degree earned) and training required for new
positions with occupations. U.S. Department of Labor projections are publish&@ fiaghly aggregated
occupational groupings. As such, Holzer and Lerman, as well as individual state studies that followed
their lead, confined their examination to these major occupational groups. Although this is appropriate
for examining broad trendst makes it difficult to look at occupations and their required skill levels
within industries.

Where there is little confusion is in the erosion in the share of mid#lked occupations in the
U.S. economy, as measured in the commonly accepted aggoeffam, which was triggered by a shift
in the structure of work. Specifically:

91 Proportionately, more higiskill jobs and lowskill jobs have been generated than middle
skill positions.

1 Lowskill job creation has been concentrated in the service sector.

T MFydzFlI OGdzNAy3 KIFIa gAlySaaSR I RNIYIFIGAO RSONBI
that has not been paired with an equal drop in the value of production.
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9 Productivity, particularly in manufacturing, has increased dramatically.

I Some job loss is a stgtical artifact, as hiring that used to be accounted for in the
manufacturing sector of the economy has been outsourced to temporary staffing agencies
ONBadzZ GAy3 Ay GKS 2204 o0SAy3a t+r6StSR a aaSN
out to independent service providers.

1 Major gains in productivity in manufacturing are associated with increased automation
driven by the widespread adoption of computer technology into machine tools and
assembly lines and the integration of computamtrolled equipmaet.

1 Major gains in total factor productivity in manufacturing have also been achieved through
automation decreasing requirements for supervisory personnel and the removal of back
office, administrative support staff.

1 Increased trade exposure has resultadawerskill manufacturing operations, especially of
long-established consumer products, to shift to regions and nations withdast unskilled
labor.

9 This shift in the number of positions and the type of jobs is mainly due to the harnessing of
distributed but integrated computer power on the factory floor, coupled with the adoption
of lean manufacturing techniques (also known as the Toyota Production System) and the
movement oflean techniques into the back offices of manufacturing corporations.

1 Subsantial middleskill job creation will take place due to the size of this occupational
sector and due to largecale expected retirements over the next decade. This will result
from job demand to fill middleskill job openings rather than net new job grdwt

The widely accepted definition of a mideli&ill occupation is one that generally requires new
KANB&a (2 KIFEI@S FGaGFrAYSR Y2NB GKIFYy | KAIK a0Kz22ft RA
degree. For this analysis, we compared educationalmttent in the Commonwealth for adults age 25
and over to the distribution of attainment for the nation as a whole. This age cohort was chosen
because the majority would have already completed their formal education. The following table
provides an idea ahe potential workforce in each educational category.
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Percent Distribution of Educational Attainment of PA and U.S. Adults (age 25 and older)

United States | Pennsylvania Difference

Educational Attainment 201,952,383 8,609,133 (PA-US)
Less than high school 14.70% 12.10% -2.70%
High school/GED 28.50% 37.70% 9.20%

Some postsecondary 28.90% 23.90% -5.00%
Bachelor's degree 17.60% 16.20% -1.40%
Graduate/professional 10.30% 10.20% -0.10%
Low-attainment 43.20% 49.70% 6.50%

Middle-attainment 28.90% 23.90% -5.00%
Advanced-attainment 17.60% 16.20% -1.40%
High-attainment 10.30% 10.20% -0.10%

Notes: Low-attainment = high school graduates &less than a high school education
Middle-attainment = some post-secondary education & less than a bachelor's degree
Advanced-attainment = terminal bachelor's degrees

High-attainment = post-bachelor's, graduate and professional degrees

Source: Tables C15003 and S1501 Educational Attainment

U.S. Census Bureau, 2009 American Community Survey

The 2009 American Community Survey shows that there are 8.6 million people age 25 or older
living in Pennsylvania. As the table indicates, disproportionately more (9.2 percentage points)
Pennsylvania adults have only a high school education than in tlenreg a whole. However,
Pennsylvania has fewer high school dropouts and fewer residents who have completed postsecondary
education and training of some sort. For this study, low educational attainment refers to the percentage
of adults who have only a Higschool education or less. In Pennsylvania, this accounts for nearly half of
the adult population. The percentage of adults with middle levels of educational attainment, meaning
those with some postsecondary education and training, is 5 percentage paiveds in Pennsylvania
than the national average. This represents the largest gap between the national and state levels of
educational attainment. The data indicate that the immediate challenge to the Commonwealth is to
improve the postsecondary educationétraining rate among the adult workforce to better reflect the
economy of 2009, not 1979.

Undoubtedly, some of the gap in middievel educational attainment is due to the fact that the
Pennsylvania population is, on average, older than the nation dvé&tds demographic reality makes it
more difficult to raise educational attainment levels in the state because the older the worker, the lower
the return for undertaking additional education and training. Data from the 2010 Census, due to be
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released iMApril 2011, should provide some insight as to whether younger adults in Pennsylvania are
pursuing postsecondary education at a rate comparable to the rest of the nation. Regardless of whether
gains are beginning to be seen among younger adults, too mamysiPlanians have stopped their
education after receiving their high school diploma. More must be done to raise educational levels
among these underperformers and link skittainment with middleskill occupations. The data

presented below also indicathat large amounts of otthe-job training or experience are also required

for supplying the skills needed to enter and hold midsitél occupations.

Classifying Occupations by Skill
Educational attainment does not translate directly into skill levels #natrelevant to the
workplace. Nearly all jobs require at least sometiogrjob training, no matter how modest. Data from
GKS ! @{® . dzNBltdz 2F [ 02N {dGFGAaGA0aQ hOOdzZLI GA2Yy I f
were used to classify occupatis by skill level. Data regarding the number of Pennsylvania jobs reported
in each occupation are for 2000 (the year before the 2001 recession), 2006 (the year before
manufacturing in Pennsylvania experienced the start of the Great Recession) and 28&s&on year
but the year for which the most current data are available).

The OES classifies more than 800 occupations covering all but teergatfyed. For each
occupation, the most significant source of postsecondary education and training iséudidée use
this information to place each occupation into one of four skill categories. We use much more detailed
occupational data than the national studies cited previously. This provides two advantages in identifying
middle-skill occupations. Firsiye can tie the categories to the concept of career ladders. Second, we
can avoid misclassification that comes from using aggregated data. As an example, Holzer and Lerman
(2007) classify all production occupations in manufacturing as mglkdlled. Our imestigation of the
data from Pennsylvania demonstrates that manufacturing production occupations cross all of the skill
categories developed for this report. Instead of using a thieeclassification scheme of legkill,
middle-skill and higkskill, weuse four classifications based on the amount and type of postsecondary
education and training that is required for the typical new entrant into that occupation. The four skill
categories are:

9 Lowsskill occupationspr occupationsvhere shortterm onthe-job training is the dominant
form of postsecondary training.
1 Gatewayskill occupationspr occupations that can be viewed as the start of career ladders
and can be gatewaystomiddie] At f 200dzZLJ A2y ad ¢KS&S 200dzLJ i
i S NJIy-thej@bytraining.
1 Middle-skill occupationspr occupations that require either lorgrm onthe-job training,
workNBf | SR SELISNASYyOS: LR&aG&4SO2yRINE @201 GA2Yy
f Highskill occupationspr2 OOdzLJr A2y a GKFG NBIdZANBE | ol OKSf 2
and work experience, an advanced degree, or specialized profiegsiducation.

As can be seen in the following table, the number of jobs in Pennsylvania increased by 1.6
percent, from 5.8 million to 5.9 million from 2000 to 2008. That represents a net increase of 93,000
positions. Looking at individual sectors:
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Manufacturing lost 219,000 jobs.

Non-manufacturing gained 288,000 positions.

Government (which includes mostlR education, as well as the public university and
college system) was relatively flat, with an increase of 24,000 positions.

= =4 =4

Growth was strongest ithe highest skill category, advancsHlill occupations, with growth
concentrated inthe NotY | y dzF I QG dzNAy 3 &ASO02N) 2F tSyyaet dlyil Qa
The greatest loss was in Gatewaanufacturing, which saw a steep 26 percent decloreéd1,105
positions. Overall, manufacturing as a sector experienced a devastating loss of nearly 25 percent of its
positions. The loss was concentrated from 2000 to 2006. From 2006 to 2008, job losses continued but at
a greatly reduced rate (3.8%). As waded earlier in this report, the competitive position of
manufacturing in Pennsylvania changed after 2006. This change is reflected in the job loss figures: The
annual average loss from 2000 to 2006 was 4.1 percent per year, while it slowed to 1.9 percesar
from 2006 to 2008.

What does the data have to inform us about middléll occupations in Pennsylvania? From
ldzizNRa 62N}z 6S SELISOGSR G2 as8SS || Yv20SySyid G261 N
This did not happen in Perylgania. Growth was, in fact, concentrated among ksgliled occupations
and lowskilled occupations (about 65,000 positions in each category) as expected from the earlier
studies, but, using our definition, which differs from those who use more aggreégaisupational data
than we do, middleskill occupations increased by nearly 18,000. As noted above, losses were
concentrated in Gateway manufacturing occupatio®d (000), and those losses could not be offset by

gains in Gateway service positions (36,000
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