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Introduction  
The Industrial Resource Center Network ƻŦ tŜƴƴǎȅƭǾŀƴƛŀ ƛǎ ǘƘŜ ǎǘŀǘŜΩǎ ŀŦŦƛƭƛŀǘŜ ƻŦ ǘƘŜ bŀǘƛƻƴŀƭ LƴǎǘƛǘǳǘŜ ƻŦ 

{ǘŀƴŘŀǊŘǎ ŀƴŘ ¢ŜŎƘƴƻƭƻƎȅΩǎ IƻƭƭƛƴƎǎ aŀƴǳŦŀŎǘǳǊƛƴƎ 9ȄǘŜƴǎƛƻƴ tŀǊǘƴŜǊǎƘip program. Both the IRC 

program and the MEP have longstanding traditions of self-assessment and evolution as ways of being 

accountable to the public and of promoting continuous improvement. The IRC program and the MEP are 

charged with helping manufacturing in general, and small to midsized manufacturers in particular, 

improve their competitive position. 

The IRC program uses the outcomes from these assessments to think about the challenges their 

constituents face due to rapid evolution in the globally competitive environment. Additionally, the IRC 

Program has 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 on small and midsized establishments and businesses. 

This report builds on the 2004 report, aŀƴǳŦŀŎǘǳǊƛƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ CǳǘǳǊŜ, written by Deloitte 

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, the IRC Program embarked on a new round of self-evaluation and 

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

¦ƴƛǾŜǊǎƛǘȅΩǎ [ŜǾƛƴ /ƻƭƭŜƎŜ ǿŜǊŜ ŜƴƎŀƎŜŘ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ǎǘŀǘŜ ƻŦ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΣ 

ŘƛǎŎƻǾŜǊ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ǇǊŀŎǘƛŎŜǎ ƻŦ ǘƘŜ άōŜǎǘ ƻŦ ǘƘŜ ōŜǎǘέ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƛƴ ǘƘŜ ǎǘŀǘŜΣ ŀƴŘ ǎǳƎƎŜǎǘ 

ǇǊŀŎǘƛŎŜ ƛƴƴƻǾŀǘƛƻƴǎ ǘƘŀǘ ǿƻǳƭŘ ŜƴƘŀƴŎŜ ǘƘŜ ŎƻƳǇŜǘƛǘƛǾŜ Ǉƻǎƛǘƛƻƴ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎΦ ¢Ƙƛǎ 

work was undertaken with the MPI Group. 

The project was supported by funding from the Industrial Resource Center program, the Hollings 

Manufacturing Extension Partnership of the National Institute of Standards and Technology, the John D. 

ŀƴŘ /ŀǘƘŜǊƛƴŜ ¢Φ aŀŎ!ǊǘƘǳǊ CƻǳƴŘŀǘƛƻƴΩǎ bŜǘǿƻǊƪ ƻƴ .ǳƛƭŘƛƴƎ wŜǎƛƭƛŜƴǘ Regions, and the Pennsylvania 

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 

±ƻȅǘŜƪΣ bL{¢κa9tΩǎ ŎƘƛŜŦ ŜŎƻƴƻƳƛǎǘΣ ŀƴŘ WƻŜ IƻǳƭŘƛƴΣ /9h ƻŦ ǘƘŜ 5ŜƭŀǿŀǊŜ ±ŀƭƭŜȅ LƴŘǳǎǘǊƛŀƭ wŜǎƻǳǊŎŜ 

Center. They worked with: Emily DeRocco, President, the Manufacturing Institute of the National 

Association of Manufacturers; Samuel Leiken, Vice President of the Council on Competitiveness; Howard 

Wial, Ph.D., Fellow of the Metropolitan Policy Program of the Brookings Institution; and Mike Trebing, 

Senior Economic Analyst, Federal Reserve Bank of Philadelphia. The work was also reviewed and 

ŘƛǎŎǳǎǎŜŘ ōȅ ǘƘŜ Lw/Ωǎ {ǘǊŀǘŜƎƛŎ !ŘǾƛǎƻǊȅ .ƻŀǊŘ ŀƴŘ ǘƘŜ ŘƛǊŜŎǘƻǊǎ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪϥǎ ǎŜǾŜƴ ŎŜƴǘŜǊǎΦ The 

report also benefited from data provided by the Central Pennsylvania Workforce 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 era of shrinking government budgets and declining 

revenues, it is more than a trifling pursuit to consider what is sufficient and necessary to support the 

"common well-being." The question for such difficult economic times is how best to identify, support 

and nurture activities that are critical to the Commonwealth and the common good of its citizens.  

 Without a doubt, one of those critical areas is manufacturing. Manufacturing continues to be 

ƻƴŜ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƛƳǇƻǊǘŀƴǘ wealth generators. Although popular opinion seems to 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: Manufacturing is Pennsylvania's largest source of Gross State Product (GSP) 

and its fourth-largest employment sector. In 2009, Pennsylvania was the sixth-largest manufacturing 

state in the nation in terms of GSP. Manufacturing remains a key part of Pennsylvania's innovation 

infrastructure and is present in all parts of the state, from city to suburb to rural county. Manufacturing 

productivity ҍ measured as GSP per employee ҍ was more than $27,000 higher in 2008 than productivity 

measured among non-manufacturing industries.   

!ƴ ŜǎǎŜƴǘƛŀƭ ƳŜŀǎǳǊŜ ƻŦ ƛƳǇƻǊǘŀƴŎŜ ƻǊ ŎŜƴǘǊŀƭƛǘȅ ǘƻ ŀƴ ŜŎƻƴƻƳȅ ƛǎ ǘƘŜ ǎƛȊŜ ƻŦ ŀƴ ƛƴŘǳǎǘǊȅΩǎ 

ƳǳƭǘƛǇƭƛŜǊǎ ҍ meaning, the additional jobs, sales, or income generated from sales in the industry. 

Manufacturing has the highest multipliers of any other Pennsylvania industry. Every $1 increase in final 

demand for products manufactured in Pennsylvania leads to a total increase in gross value added by 

all industries of $2.52. No other industry in the state comes close to rivaling the impact of 

manufacturing: 

¶ A $1 million increase in final demand for manufactured products in Pennsylvania results in the 
creation of 4.2 jobs; 2.9 jobs directly and indirectly in manufacturing and an additional 1.3 jobs 
through the spending of employees of the manufacturers and the employees in their supply 
chain; 

¶ 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 $2. aŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ƳǳƭǘƛǇƭƛŜǊ ƛǎ ǎƻ ŜȄǘǊŀƻǊŘƛƴŀǊƛƭȅ ƘƛƎƘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ƭŜƴƎǘƘ 
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's 

manufacturers. News accounts that chronicle job losses and plant closings have been correct in the 

ŘŜǘŀƛƭǎ ҍ ŜǾŜƴ ƛŦ ǘƘŜȅ ƘŀǾŜ ŦŀƛƭŜŘ ǘƻ ŎƻƴǾŜȅ ǘƘŜ ƛƴŘǳǎǘǊȅϥǎ ƻƴƎƻƛƴƎ ƛƳǇƻǊǘŀƴŎŜΦ ¢ƘŜ ǊŜŀƭƛǘȅ ƛǎ ǘƘŀǘ ǘƘŜ 

ǿŜŀƪƴŜǎǎ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ Ŏƻǳld have been even worse if not for critical state 

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 resources 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 double-dip recession of 1980 to 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 ever-quickening economic change. The public has received demonstrable benefit 

from the IRCs' focus 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 early stages 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 key difference between 

the double dip of the '80s and the recent Great Recession.  The recession of the 1980s triggered a major 

ǊŜǎǘǊǳŎǘǳǊƛƴƎ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǘǊŀŘƛǘƛƻƴŀƭ ŜŎƻƴƻƳƛŎ ōŀǎŜΦ ¢Ƙŀǘ ǊŜŎŜǎǎƛƻƴ ǿŀǎ ŀƴ ŜŎƻƴƻƳƛŎ ƘŜŀǊǘ ŀǘǘŀŎƪ ŦƻǊ 

Pennsylvania and the rest of the industrial Northeast and Midwest. The rest of the nation experienced a 

deep generalized recession as the Federal Reserve acted to break the back of wage-price inflation and, 

in so doing, triggered a major recession. In contrast, the triggers of the Great Recession did not lie in the 

ƛƳƳŜŘƛŀǘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳȅΦ ¢ƘŜȅ ǿŜǊŜ ƭƻŎŀǘŜŘ ƛƴ ƻǘƘŜǊ ǊŜƎƛƻƴŀƭ ŜŎƻƴƻƳƛŜǎ ƛƴ ǘƘŜ 

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 globe, that had 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 undervalued Chinese currency. The tie to Pennsylvania for both triggers is 

ƛƴŘƛǊŜŎǘΣ ōǳǘ ƛƳǇƻǊǘŀƴǘΦ ¢ƘŜ ƘƻǳǎƛƴƎ ōǳōōƭŜ ŀƴŘ ŎƻƴǎǳƳŜǊǎΩ ŀōƛƭƛǘȅ ǘƻ ǿƛǘƘŘǊŀǿ Ŝǉǳƛǘȅ ŦǊƻƳ ǘƘŜƛǊ 

houses (or to withdraw their transitory speculative gains) fed a massive boom in domestic consumption.  

Where were those goods produced?   

¦Φ{Φ ŀƴŘ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƘŀŘ ǘƻ ŎƻƳǇŜǘŜ ŀƎŀƛƴǎǘ ǘƘŜ ά/Ƙƛƴŀ tǊƛŎŜΦέ  ¢ƘŜ /ƘƛƴŜǎŜ 

currency was massively undervalued and manipulated. Not allowing it to float in response to trade 

surpluses on the Chinese side and large deficits for the United States resulted in production advantages 

ŦƻǊ /Ƙƛƴŀ ǘƘŀǘ ǿŜǊŜ ƴƻǘ ǿŀǊǊŀƴǘŜŘ ōȅ ŜŎƻƴƻƳƛŎ ŎƻƴŘƛǘƛƻƴǎΦ LŦ /ƘƛƴŀΩǎ ŎǳǊǊŜƴŎȅ ƘŀŘ ōŜŜƴ ŀƭƭƻǿŜŘ ǘƻ 

float, U.S. corporations would still have been investing in China ҍ it is a rapidly growing market, after all 

ҍ 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 whole, 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 and, therefore, a beneficial transfer 

of wealth from China to the United States. There is a problem with this logic in a continent-wide 

common market, which is what the U.S. economy is. Goods-producing, or manufacturing, states, such as 
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Pennsylvania, do not have their own currencies. They cannot devalue their currency to lower their 

production costs. Instead, plants close and production moves to offshore competitors.  

Yes, U.S. consumers have enjoyed 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 hollowed out over time. This is a threat to overall 

economic well-being because, when market forces eventually overcome the artificial relative value of 

/ƘƛƴŀΩǎ ŎǳǊǊŜƴŎȅΣ ǘƘŜ U.S. manufacturing base will not be in place to respond. And, contrary to 

expectations of those who look no further than the smooth, quick operation of the theoretical 

ŜŎƻƴƻƳƛǎǘǎΩ ƛƴǾƛǎƛōƭŜ ƘŀƴŘΣ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎŀǇŀŎƛǘȅΣ ǎǳǇǇƭȅ ŎƘŀƛƴΣ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǇǊƻŘǳŎǘǎ ǿƛƭƭ ƴƻǘ ōŜ 

sitting patiently on a shelf somewhere to be rapidly redeployed. The path to prosperity will have been 

permanently altered, and the manufacturing commons will need to be recreated. 

(Ï× 0ÅÎÎÓÙÌÖÁÎÉÁȭÓ "ÅÓÔ -ÁÎÕÆÁÃÔÕÒÅÒÓ !ÒÅ #ÏÍÐÅÔÉÎÇ 
  While many may agree with this macroeconomic lament over the ƘƻƭƭƻǿƛƴƎ ƻǳǘ ƻŦ !ƳŜǊƛŎŀΩǎ 

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

ƛƳǇƭƛŎŀǘƛƻƴǎΦ ¢ƘŜ ŦƛǊǎǘ ƛǎ ƛƳƳŜŘƛŀǘŜΦ hǳǊ ǊŜǎŜŀǊŎƘ ŀƴŘ ŎƻƴǾŜǊǎŀǘƛƻƴǎ ǿƛǘƘ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ 

show a clear ability to compete against the punishing headwinds of currency manipulation when firms 

engage in enterprise transformation. Such transformation: 

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

¶ Is followed by the systematic elimination of waste in the production process, improving 

quality, 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 techniques); 

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

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

¶ Engages in product development in a niche market, coupled with an effective sales and 

marketing strategy. 

 This is a recipe that is easy to recite, challenging to implement and hard to stick with unless it is 

ŀ ŎƻǊŜ ǇŀǊǘ ƻŦ ŀ ŎƻƳǇŀƴȅΩǎ ƻǇŜǊŀǘƛƻƴǎΦ ²Ŝ ƘŀǾŜ ǿƛǘƴŜǎǎŜŘ ǘƘŀǘ ǘƘŜ ōŜǎǘ-of-the-best manufacturers in 

Pennsylvania can structure their operations to contain cost structures that reside in the middle of their 

income statements, while 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 

ƎǊƻǿǘƘΤ ǘƘŜ ƛƳǇŜǊŀǘƛǾŜ ƛǎ ǘƻ Řƻ ōƻǘƘΦ ϦLŦ ȅƻǳΩǊŜ ƴƻǘ ŘƻƛƴƎ leanΣ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ŘƻƛƴƎ some sort of 

Ŏƻƴǘƛƴǳƻǳǎ ƛƳǇǊƻǾŜƳŜƴǘΣ L ŘƻƴΩǘ ƪƴƻǿ Ƙƻǿ ȅƻǳΩǊŜ ǎǘƛƭƭ ŀǊƻǳƴŘΣέ ǎŀƛŘ ŀƴ 9ǊƛŜ-area manufacturer. It is 

ŜǾƛŘŜƴǘ ŦǊƻƳ ŘƛǎŎǳǎǎƛƻƴǎ ǿƛǘƘ ǘƘŜ ƭŜŀŘŜǊǎ ƻŦ ǎƻƳŜ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ōŜǎǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŦƛǊƳǎ ǘƘŀǘ ƭŜŀƴ 

manufacturing and other production process improvement techniques do not cost jobs; they save 

companies. With those saved companies come saved jobs. 

¢ƘŜ ǿƻǊŘǎ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƭŜŀŘŜǊǎ ǎǇŜŀƪ Ƴƻǎǘ ŜƭƻǉǳŜƴǘƭȅ ƻƴ ǘƘƛǎ ǇƻƛƴǘΥ 
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¶ ά¸ƻǳ ƘŀǾŜ ǘƻ ǎƛƳǇƭƛŦȅ ȅƻǳǊ ōǳǎƛƴŜǎǎΣ ŜƭƛƳƛƴŀǘŜ ǎǘǳŦŦ ǘƘŀǘ ŘƻŜǎƴΩǘ ƳŀƪŜ ȅƻǳ ƳƻƴŜȅΣέ ǎŀƛŘ one 

ŦƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘΦ ά²Ŝ ƳŀƪŜ ƛǘ ǊŜŀƭƭȅ Ŝŀǎȅ ǘƻ ŘŜŎƛŘŜ ǿƘŀǘ ōǳǎƛƴŜǎǎ ǘƻ Ǝƻ ŀŦǘŜǊ ŀƴŘ 

ǿƘŀǘ ǿŜ ŘƻƴΩǘΦ [Ŝŀƴ ƛǎ ǇŀǊǘ ƻŦ ǘƘŀǘΦ 9ǾŜǊȅ ŜƳǇƭƻȅŜŜ Ƙŀǎ ƎƻƴŜ ǘƘǊƻǳƎƘ lean training." 

¶ ά²Ŝ ǘǊŀƛƴ ǇŜƻǇƭŜ ǘƘŀǘ ǘƘƛǎ ƛǎ ǘƘŜ ǿŀȅ ǘƘƛƴƎǎ ŀǊŜ ŘƻƴŜΦ [Ŝŀƴ ƛǎ ŎƻǊŜ ǘƻ ǘƘŜ ŎǳƭǘǳǊŜΣέ ŀ 

.ŜǘƘƭŜƘŜƳ ŦƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘ ǎŀƛŘΦ άLƴ ƻǊŘŜǊ ǘƻ ǎǘŀȅ ŀƘŜŀŘ ƻŦ ǘƘŜ ŎƻƳǇŜǘƛǘƛƻƴΣ ǘƘƛǎ ƛǎ 

ǿƘŀǘ ǿŜ ŘƻΦ ²Ŝ Ƨǳǎǘ ŘƻƴΩǘ ǎŀȅ ΨƴƻΩ ǳƴƭŜǎǎ ǇƘȅǎƛŎŀƭƭȅ ƛǘ ƛǎƴΩǘ Ǉƻǎǎƛble. That message has to get 

Řƻǿƴ ǊƛƎƘǘ ǘƻ ǘƘŀǘ ŜƳǇƭƻȅŜŜ ƭŜǾŜƭ ŀōƻǳǘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǿƘȅ ǿŜ Řƻ ǘƘƛƴƎǎΦέ 

¶ άhǇŜǊŀǘƛƻƴŀƭ ŜȄŎŜƭƭŜƴŎŜ ƛǎ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ƘŀǾŜ ǘƻ ŜƳōǊŀŎŜΣέ ǎŀƛŘ ŀ ƳŀƴǳŦŀŎǘǳǊŜǊ ƛƴ ǘƘŜ 

Wilkes-.ŀǊǊŜ ŀǊŜŀΦ ά²Ŝ Ǌǳƴ ŀ ƭƻǘ ƻŦ Ŏƻƴǘƛƴǳƻǳǎ ƛƳǇǊƻǾŜƳŜƴǘ ǇǊƻƎǊŀƳǎΦ ²Ŝ ŘƻƴΩǘ ƘŀǾŜ ƻƴŜ 

ǎƛƭǾŜǊ ōǳƭƭŜǘΦέ 

 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, which is then reinforced with meaningful gain-sharing on a monthly or quarterly basis 

ǿƛǘƘ ŜƳǇƭƻȅŜŜǎΦ ¢Ƙƛǎ ǎȅǎǘŜƳŀǘƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ŜƴǘŜǊǇǊƛǎŜ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ ŀƳƻƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǎƳŀƭƭ ŀƴŘ 

midsized manufacturers is not taught in any business school. However, this knowledge resides in 

ŀŦŦƻǊŘŀōƭŜ ŦƻǊƳ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ Lw/ǎΦ ¢ƘŜ Lw/ǎ ŦǳƴŎǘƛƻƴ ŀǎ ŀǇǇƭƛŜŘ ƎǊŀŘǳŀǘŜ ōǳǎƛƴŜǎǎ ǎŎƘƻƻƭǎΣ ŜƴƎŀƎŜŘ ƴƻǘ 

ƻƴƭȅ ƛƴ ŜƴǘŜǊǇǊƛǎŜ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΣ ōǳǘ ŀƭǎƻ ƛƴ ŀ ǎƭƻǿΣ ƎǊƛƴŘƛƴƎ ōŀǘǘƭŜ ǘƻ ǊŜƳŀƪŜ ǘƘŜ ǎǘŀǘŜΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 

base. Transferring ƪƴƻǿƭŜŘƎŜ ƻŦ Ƙƻǿ ǘƘŜ ƭŀǊƎŜǎǘ ŀƴŘ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ŎƻƴǘǊƛōǳǘƻǊ ǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

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 also to disseminate that 

knowledge. 
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 Over the longer term, the competitive 

Ǉƻǎƛǘƛƻƴ ƻŦ !ƳŜǊƛŎŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǿƛƭƭ 

improve when the value of the U.S. currency 

drops, which is inevitable. The speed of the 

snap-back will be dictated either by the speed at 

which widespread enterprise transformation 

takes place or the speed at which new firms fill 

gaps created by the death of old ones. The 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 necessary 

transition. 

Despite the pressure of almost a decade 

of intense global economic competition, many of 

Pennsylvania's manufacturing companies have 

adapted, survived and laid the foundation for a 

robust revival, frequently aided and advised by 

their regional IRC. ά¢ƘŜ ƻƴƭȅ ǎǳǎǘŀƛƴŀōƭŜ 

competitive advantage any company today has 

ƛǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƭŜŀǊƴ ŦŀǎǘŜǊΣέ ŀ .ŜǘƘƭŜƘŜƳ-area 

manufacturer noted during a focus group. 

ά9ǾŜƴǘǳŀƭƭȅ ȅƻu will be copied. So the only 

ǎǳǎǘŀƛƴŀōƭŜ ŀŘǾŀƴǘŀƎŜ ƛǎ ȅƻǳǊ ŀōƛƭƛǘȅ ǘƻ ƭŜŀǊƴΦέ 

-ÁÎÕÆÁÃÔÕÒÉÎÇ Ϻ ! 6ÉÔÁÌ 0ÁÒÔ 

ÏÆ 0ÅÎÎÓÙÌÖÁÎÉÁȭÓ %ÃÏÎÏÍÙ 
 The data are clear: Manufacturing is the 

ƭŀǊƎŜǎǘ ǎŜŎǘƻǊ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳȅΦ 

Despite the news reports and political comments 

that declare its demise, manufacturing continues 

ǘƻ ŦǳŜƭ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳƛŎ ŜƴƎƛƴŜΦ !ǎ Ŏŀƴ 

be seen in the following two tables, 

manufacturing accounts for the largest 

ŎƻƴǘǊƛōǳǘƛƻƴ ŀƴŘ ǎƘŀǊŜ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ GSP. It 

held onto the top spot throughout the decade 

analyzed. However, the dramatically declining 

share ς falling from 18.8 percent of GSP to 13.6 

percent by 2008 ς demonstrates the urgent 

ƴŜŜŘ ŦƻǊ ǊŜŀǎǎŜǎǎƛƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

manufacturing environment and suggesting 

What Counts As Manufacturing?  

     There is a difference between the way 

manufacturing is defined in economic 

statistics and what most of us think of as a 

manufacturing company. In terms of the 

North American Industrial Classification 

System (NAICS), manufacturing covers 

industry codes 31-33. The economic 

statistics will count a business 

establishment as a manufacturing plant as 

long as more than half of the value added 

at that location comes from physical 

manufacturing production. There are multi-

establishment firms in which the 

headquarters is in one location, research 

and product development in another, and 

production in a third. In that case, the 

ŎƻƳǇŀƴȅΩǎ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘ ǿƛƭƭ ŀǇǇŜŀǊ ƛƴ 

three different industry classifications: 

Management of Companies and 

Enterprises; Professional, Scientific, and 

Technical Services; and Manufacturing. 

Alternatively, a single-establishment 

company, where all business functions take 

place at a single address, will be assigned to 

the NAICS code that accounts for the 

largest portion of value added. If 

production accounts for the most value 

added, then the company will be classified 

as a manufacturer; if management provides 

the most value added, then the 

classification will be Management of 

Companies or Enterprises. To the statistics 

keepers, Nike is not a manufacturer; its 

establishments fall into management, 

research, and wholesale footwear. Apple is 

not an electronics manufacturer; its 

establishments are listed in management, 

research, information, wholesale 

electronics, and retail electronics. 
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strategies for shoring up this vital segment of economic infrastructure. The heavy toll of the 2001 

recession manifested in a nearly 3 percentage point contraction in GSP in manufacturing in the five 

ȅŜŀǊǎ ŦǊƻƳ мффу ǘƻ нллоΦ Dƭƻōŀƭ ŎƻƳǇŜǘƛǘƛƻƴ ŀƴŘ ŎƻƳƳƻŘƛǘƛȊŀǘƛƻƴ ŎƻƴǘƛƴǳŜŘ ǘƻ ŜǊƻŘŜ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

manufacturing base throughout the first decade of the 21st century. Despite this decade of stress, the 

sector generates more than $60 billion in GSP.  

 

Manufacturing iǎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ largest industry in terms 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 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 

 

¢ƘŜ ŘŜŎƭƛƴŜ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ǎƘŀǊŜ ƻŦ D{t ƛǎ ƴƻǘ ǎǳǊǇǊƛǎƛƴƎΣ ƎƛǾŜƴ ǘƘŜ ǇŀǊƻȄȅǎƳ ƻŦ Ƨƻō ƭƻǎǎŜǎ 

that ǎƭŀǎƘŜŘ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ ǎǘŀǘŜǿƛŘŜ ŜƳǇƭƻȅƳŜƴǘ ŦƻƻǘǇǊƛƴǘ ōȅ ƴŜŀǊƭȅ от ǇŜǊŎŜƴǘ ŦǊƻƳ мффу ǘƻ нлмлΦ 

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 seen in the 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 employment losses throughout the industry over the past decade, 

the ǎǳǊǇǊƛǎƛƴƎ ƴŜǿǎ ƛǎ ǘƘŀǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ Ƙŀǎ ƳŀƴŀƎŜŘ ǘƻ ǎǘŀȅ ƻƴ ǘƻǇ ŀǎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƭŀǊƎŜǎǘ ǎƻǳǊŎŜ 

of GSP. ¢Ƙƛǎ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ƳǳƭǘƛǇƭƛŜŘ ƛƳǇŀŎǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ Ƙŀǎ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ŜŎƻƴƻƳȅ ŀƴŘ Ǉƻƛƴǘǎ ǘƻ 

the potential benefits of working to nurture the nascent rebound seen in gross manufacturing product 

ς in the Commonwealth and around the nation. Nationwide, gross manufacturing product fell by little 

more than 10 percent from 1998 to 2010 ς 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 34 percent decrease in jobs.  

 

The real value of manufacturing Gross State Product and Employment has dropped in Pennsylvania.  

Rebound is forecast with the recovery. 

 

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. 

Source: aƻƻŘȅΩǎ 9ŎƻƴƻƳȅΦŎƻƳ ŀƴŘ 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 employer. Despite losing nearly 

230,000 jobs between 1998 and 2008, manufacturing still employs more Pennsylvania workers than 
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nearly all other industry sectors. Only three ς Health Care and Social Assistance, Public Administration 

and Retail Trade ς put more Pennsylvanians to work.  

 

Manufacturing was PennsylvaniaΩǎ ŦƻǳǊǘƘ-largest employer in 2008.  

 

{ƻǳǊŎŜΥ aƻƻŘȅΩǎ 9ŎƻƴƻƳȅΦcom 

 

The massive job losses have led many political leaders and media pundits to write off 

manufacturing. Many reportedly in-the-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 they are poised for growth. That positioning can, and should, 

be enhanced with selective changes in public policy. These new policy recommendations will be 

discussed later in this summary. 

Manufacturing, Productivity, and Earnings  
 Understanding productivity is key to understanding how economies develop. Earnings cannot 

increase without increases in productivity to pay for the higher earnings. Productivity is defined as value 

added per hour worked. In this report, productivity is measured as gross state product per job. This 

approach was taken because state-level data on hours worked by industry do not exist and GSP is 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, most importantly, by the margin the product can earn. An 



 

18 
 

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 nationally 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 is it the person who 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 with the margins embedded 

ƛƴ ǘƘŜ ǇǊƻŘǳŎǘ ŀƴŘ ƛƴ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ŜȄǇŜǊƛŜƴŎŜΦ !ǎ ƳŀǊƎƛƴǎ ƛƴŎǊŜŀǎŜΣ ǎƻ ŘƻŜǎ ǾŀƭǳŜ ŀŘŘŜŘΦ ¢ƘŜ ǊŜŀǎƻƴ 

this is relevant is that, as margins erode and products become commodities, productivity gains can only 

take place if companies work harder, 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 appear, prices are cut, margins erode, and productivity 

declines. That is where margins play a key role in measured productivity. Margins are only maintained 

ōȅ ƘŀǾƛƴƎ ŀ ǎǘŜŀŘȅ Ŧƭƻǿ ƻŦ ƛƴƴƻǾŀǘƛƻƴΣ ǿƘƛŎƘ ǇǊŜǾŜƴǘǎ ǘƘŜ ōǳǎƛƴŜǎǎΩǎ ǇǊƻŘǳŎǘ ŦǊƻƳ ōŜŎƻƳƛƴƎ 

commoditized, and by having a strong brand.  

 ¢ƘŜ ōŜǎǘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ŦƛƎƘǘ ŎƻƳƳƻŘƛǘƛȊŀǘƛƻƴ ŜŀŎƘ ŀƴŘ ŜǾŜǊȅ Řŀȅ ŀƴŘ 

ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘ ƛƳǇǊƻǾƛƴƎ ǇǊƻŘǳŎǘƛǾƛǘȅ ƛǎ ƳŀƴŀƎŜƳŜƴǘΩǎ Ƨƻō ǘƘǊƻǳƎƘ ǇǊƻŘǳŎǘ ƛƴƴƻǾŀǘƛƻƴΦ 5ŜǎǇƛǘŜ ǘƘŜ 

challenging environment, focus group participants 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.  

¶ ά¢ƘŜ ƻƴƭȅ ǿŀȅ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ǎǳǊǾƛǾŜ ƛǎ ǘƻ ŎƻƳŜ ǳǇ ǿƛǘƘ ƴŜǿ ǇǊƻŘǳŎǘǎΣέ ǎŀƛŘ ƻƴŜ 

Philadelphia-area manufacturer.  

¶ ά²ŜΩǊŜ ǇǊŜǘǘȅ ǾŜǊǎŀǘƛƭŜΣέ ǎŀƛŘ ŀ ŎƻǳƴǘŜǊǇŀǊǘ ƛƴ ǘƘŜ ¸ƻǊƪ ŀǊŜŀΦ ά²ŜΩǊŜ ƴƻǘ ŀŦǊŀƛŘ ǘƻ ǘǊȅ ǘƘƛƴƎǎ 

ǿŜΩǾŜ ƴŜǾŜǊ ǘǊƛŜŘ ōŜŦƻǊŜΦ hǳǊ ǇǊƻŘǳŎǘ ƳƛȄ Ƙŀǎ ŎƘŀƴƎŜŘ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ŦƛǾŜ ȅŜŀǊǎΦ ¢ƘŀǘΩǎ 

ǇǊƻōŀōƭȅ ǿƘȅ ǿŜΩǊŜ ǎǘƛƭƭ ŀǊƻǳƴŘ ƴƻǿ ҍ ǇǊƻŘǳŎǘ ŦƭŜȄƛōƛƭƛǘȅΦέ  

¶ άhǳǊ ŀǇǇǊƻŀŎƘ ƛǎ ƭŜǘΩǎ ƎŜǘ ŎƭƻǎŜ ŀƴŘ ǘƘŜƴ ƧǳƳǇ ƛƴ ǿƛǘƘ ōƻǘƘ ŦŜŜǘ ŀƴŘ ƭŜŀǊƴ ŀǎ ǿŜ ƎƻΣέ ǎŀƛŘ ŀƴ 

Erie-ŀǊŜŀ ŦƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘΦ ά²Ŝ ƘŀǾŜ ǘƻ ƭŜǾŜǊŀƎŜ ƻǳǊ ǎǘǊŜƴƎǘƘǎΦ Χ ²Ŝ ŘƻƴΩǘ ƘŀǾŜ ǘƻ 

be perfect; ǿŜ Ƨǳǎǘ ƘŀǾŜ ǘƻ ōŜ ƎƻƻŘ ŜƴƻǳƎƘ ǘƻ ƭƛǾŜ ǘƻ ŦƛƎƘǘ ŀƴƻǘƘŜǊ ŘŀȅΦέ 

¶ ά²Ŝ ƘŀǾŜ ǘƻ ōŜ ƳǳŎƘ ƳƻǊŜ ƴƛƳōƭŜΣ ǇǊƻǾƛŘŜ ŦŀǎǘŜǊ ŘŜƭƛǾŜǊȅΣ ƘŀǾŜ ƭƻǿŜǊ ǇǊƛŎŜǎΦ vǳŀƭƛǘȅ ƛǎ ŀ 

ƎƛǾŜƴΣέ ǎŀƛŘ ƻƴŜ ¸ƻǊƪ-area manufacturer. 

¶ ά²Ŝ ƭƻƻƪ ŦƻǊ ΨL ƴŜŜŘ ǘƘƛǎ ōǳǘΧΩ L ƭƻǾŜ ǘƘŜ ΨōǳǘΩ ōŜŎŀǳǎŜ ǘƘŀǘΩs where we can do something. 

²ŜΩǊŜ ƭƻƻƪƛƴƎ ŦƻǊ ǾƻƭǳƳŜǎ ǘƘŀǘ ŀǊŜ ƭŀǊƎŜ ŜƴƻǳƎƘ ǘƘŀǘ ǿŜ Ŏŀƴ ƘŀǾŜ ǎƻƳŜ ƛƳǇŀŎǘ ōǳǘ ǎƳŀƭƭ 

ŜƴƻǳƎƘ ǘƘŀǘ /Ƙƛƴŀ ƛǎ ƴƻǘ ƎƻƛƴƎ ǘƻ ōŜ ƛƴǘŜǊŜǎǘŜŘΦ Χ ²ŜΩǊŜ ƴƻǘ ǎƛǘǘƛƴƎ ŀǊƻǳƴŘ ƛƴ ŀ ǘƘƛƴƪ ǘŀƴƪΣ 

ǘƘƛƴƪƛƴƎ ǿƘŀǘΩǎ ǘƘŜ ƴŜȄǘ ōŜǎǘ ǘƘƛƴƎΦ ²ŜΩǊŜ ƭƻƻƪing at what we can make better and make 

ōŜǘǘŜǊ ŦƻǊ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴΦ ²ŜΩǊŜ ǘŜƭƭƛƴƎ ώƻǳǊ ǎŀƭŜǎϐ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎ ώǘƻ ŀǎƪϐΣ Ψ²Ƙŀǘ Ŏŀƴ ǿŜ 

Řƻ ǘƻ ǎƻƭǾŜ ȅƻǳǊ ǇǊƻōƭŜƳΚΩ έ 
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¶ ά!ǎ ǿŜ ŜƳŜǊƎŜ ŦǊƻƳ ǘƘƛǎΣ L ǘƘƛƴƪ ǿŜ ǿƛƭƭ ƘŀǾŜ ŀ ƭƻǘ ōƛƎƎŜǊ ǇƛŜŎŜ ƻŦ ǘƘŜ ǇƛŜΦ ¢ƘŜ ǊŜŎŜǎǎƛƻƴ Ƙŀs 

ŎƭŜŀƴŜŘ ƻǳǘ ŀ ƭƻǘ ƻŦ ŎƻƳǇŀƴƛŜǎ ǘƘŀǘ ǿŜǊŜ ǘŜŜǘŜǊƛƴƎ ƻƴ ǘƘŜ ŜŘƎŜΣέ ǎŀƛŘ ŀ ²ƛƭƭƛŀƳǎǇƻǊǘ-area 

manufacturer. 

Pennsylvania manufacturers, who once were national leaders in productivity, have fallen behind 

their counterparts in other areas of the country. Pennsylvania 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 

figure showǎΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŘǳŎǘƛǾƛǘȅ ŜȄŎŜŜŘŜŘ ǘƘŜ ¦Φ{Φ ŀǾŜǊŀƎŜ ƛƴ мффуΣ ǎƭƛǇǇŜŘ 

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 decade. The data for 2005 and 2006 are circled 

because a reversal of trend took place in Pennsylvania over those years. Despite facing the beginning 

of the Great Recession, the trajectory of the manufacturing sector changed. 

 

Growing Productivity Gap: Pennsylvania Manufacturing vs. U.S. Manufacturing 

Source: 

aƻƻŘȅΩǎ 9ŎƻƴƻƳȅΦŎƻƳ 

 

Much of Pennsylvania's employment and GSP losses can be attributed to declines in two areas 

critical to the state's economy: pharmaceuticals and petrochemicals. Pharmaceuticals as an industry 

experienced consolidation as new drug introductions slowed and global companies bought each other. 
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¦ƴŦƻǊǘǳƴŀǘŜƭȅΣ ǘƘƻǎŜ ƭƻŎŀǘŜŘ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀ ƭƻǎǘΦ 5ǊƛƭƭƛƴƎ Řƻǿƴ ƛƴǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩǎ нлло-2006 losses 

reveals the industries at the four-digit NAICS level that experienced the greatest loss in GSP:  

¶ NAICS 3254 Pharmaceutical and Medicine Manufacturing: -$3.8 billion  

¶ NAICS 3251 Petrochemical Manufacturing: -$2.4 billion  

¶ NAICS 3252 Resin and Synthetic Rubber Manufacturing: -$948 million  

¶ NAICS 3241 Petroleum and Coal Products Manufacturing: -$868 million 

¶ NAICS 3259 Other Chemical Product & Preparation Manufacturing: -$519 million  

 

 The loss in GSP from 2003 to 2006 that is accounted for by just these five manufacturing 

industries totaled $8.5 billion. That is twice as large as the $4.8 billion total drop in manufacturing GSP 

over the same time period. In terms of manufacturing employment from 2003 to нллсΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

pharmaceutical and petrochemical industries experienced some of the largest losses, but the textile 

sector also witnessed sharp cuts. 

Despite the challenges displayed in the figures throughout this summary and report, 

productivity in manufacturing dwarfs that in the non-manufacturing private sector. Manufacturing is key 

to the level of productivity in the state, as the following figure shows. Gross product per employee in 

2008 was more than $27,000 higher for Pennsylvania manufacturers than for non-manufacturers. The 

gap was projected to widen through 2010 to $33,925. This gap may be explained by improved capital 

and managerial practices among manufacturers. However, it reinforces the need for strategies to 

ǎǳǇǇƻǊǘ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŎǊƛǘƛŎŀƭ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ŀƴŘ ǘƻ ŦƛƎƘǘ ŎƻƳƳƻŘƛǘƛȊŀǘƛƻƴΦ 
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Pennsylvania Manufacturing vs. Non-manufacturing Productivity 

 

{ƻǳǊŎŜΥ aƻƻŘȅΩǎ 9ŎƻƴƻƳȅΦŎƻƳ 

 

4ÈÅ 'ÅÏÇÒÁÐÈÙ ÏÆ 0ÅÎÎÓÙÌÖÁÎÉÁȭÓ -ÁÎÕÆÁÃÔÕÒÉÎÇ 
 !ǎ ǿŀǎ ŘƛǎŎǳǎǎŜŘ ŜŀǊƭƛŜǊΣ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƴǘǊƛōǳǘŜŘ моΦс ǇŜǊŎŜƴǘ ǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩǎ D{t ŀƴŘ 

ŀŎŎƻǳƴǘŜŘ ŦƻǊ млΦф ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǘƻǘŀƭ ŜƳǇƭƻȅƳŜƴǘ ƛƴ нллуΣ putting to work more than a half 

million people. What may be less appreciated is the effect the manufacturing sector has in all of 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŎƻǳƴǘƛŜǎΦ ²ƘƛƭŜ ƛƳǇƻǊǘŀƴǘ ǘƻ ǘƘŜ ŜƴǘƛǊŜ ǎǘŀǘŜ ς manufacturing is of particular importance 

to rural Pennsylvania. 

Lƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŎŜƴǘǊŀƭ ŎƻǳƴǘƛŜǎ ҍ ǘƘƻǎŜ ŎƻǳƴǘƛŜǎ ǿƘŜǊŜ ƻƴŜ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŎŜƴǘǊŀƭ ŎƛǘƛŜǎ ƛǎ 

located and ǿƘŜǊŜ ƎǊŜŀǘŜǊ ǇƻǇǳƭŀǘƛƻƴ ŀƴŘ ōǳǎƛƴŜǎǎ ŘŜƴǎƛǘƛŜǎ ŜȄƛǎǘ ҍ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƴǘǊƛōǳǘŜŘ ммΦп 

percent of GSP and employed 9.6 percent of workers. In PennǎȅƭǾŀƴƛŀΩǎ ǎǳōǳǊōŀƴ ŎƻǳƴǘƛŜǎҍ ŎƻǳƴǘƛŜǎ 

ǘƘŀǘ ŀǊŜ ǇŀǊǘ ƻŦ ǘƘŜ ƳŜǘǊƻǇƻƭƛǘŀƴ ǎǘŀǘƛǎǘƛŎŀƭ ŀǊŜŀ ŀƴŘ ŀōǳǘ ŀ ŎŜƴǘǊŀƭ Ŏƻǳƴǘȅ ҍ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀŎŎƻǳƴǘŜŘ 

for 14.3 percent of GSP and employed 10.6 percent of workers. Manufacturing had the largest impact 

ƻƴ ǘƘŜ ǎǘŀǘŜΩǎ more rural counties, where it accounted for 22.6 percent of GSP and 16.4 percent of 

employment.  
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Although the actual dollar amount contributed toward GSP and employment totals were far 

greater in the 14 central counties and the 18 suburban counties, manufacturing accounted for a much 

greater share of GSP and employment in the rural areas of Pennsylvania.   

 

Manufacturing Activity by Type of County 

 

 

 

 

 

 

 

 

 

 

0ÅÎÎÓÙÌÖÁÎÉÁȭÓ %ÍÐÌÏÙÍÅÎÔ ÂÙ %ÓÔÁÂÌÉÓÈÍÅÎÔ 3ÉÚÅ 
 .ŜǘǿŜŜƴ нллс ŀƴŘ нллуΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƭŀǊƎŜǎǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŜǎǘŀōƭƛǎƘƳŜƴǘǎ ς those with 

more than 1,000 employees ς shed more than 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.  

Two size groups of manufacturing plants experienced job growth over this three-year period: 

those with 20 to 99 workers and those with 250 to 499 employees. More than one-ǉǳŀǊǘŜǊ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ 

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 one-quarter 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 lost almost 20,000 jobs. 

 hǳǘǎƻǳǊŎƛƴƎ ƭƛƪŜƭȅ ŜȄǇƭŀƛƴǎ ǘƘŜ ǎǘŜŜǇ ƭƻǎǎŜǎ ŀƳƻƴƎ ǘƘŜ ǎǘŀǘŜΩǎ ƭŀǊƎŜǊ ƳŀƴǳŦŀŎǘǳǊŜǊǎΦ 

Manufacturers employing 250-499 workers, which was the only establishment size to experience 

significant growth between 2006 and 2008, may represent the optimal size for a globally competitive 

yet flexible manufacturing establishment that can withstand cyclical and structural change. Such 

plants would be small enough to be nimble and would be at such a scale to be well-managed without 
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excessive overhead employment, but they would be large enough to endure, innovate and compete in a 

global market.   

Wƻōǎ DŀƛƴŜŘ ƻǊ [ƻǎǘ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ aŀƴǳŦŀŎǘǳǊƛƴƎ 9ǎǘŀōƭƛǎƘƳŜƴǘǎΥ нллс ǘƻ нллу 

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

 

Manufacturing: Critical  ÔÏ 0ÅÎÎÓÙÌÖÁÎÉÁȭÓ )ÎÎÏÖÁÔÉÏÎ )ÎÆÒÁÓÔÒÕÃÔÕÒÅ  
 Earlier, the connection between innovation and productivity was made. To explore 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƛƴƴƻǾŀǘƛƻƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ǘƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ǘƘŀǘ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

manufacturers fill in that infrastructure, 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 Pennsylvania and the role of manufacturing 

establishments in bringing innovation to the marketplace. 

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. (Due to data 

limitations, this is a conservative estimate.) These 9,577 patents came from 20 different four-digit NAICS 

industries, with the medical, biochemistry, and data processing innovation categories accounting for 

nearly half of the filings and awards. The remainder of the patents filed or issued was in a broad range of 

ƛƴƴƻǾŀǘƛƻƴΦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƳǇŀƴƛŜǎ ŀǊŜ ǇŀǘŜƴǘƛƴƎ ƛƴ ƻǇǘƛŎǎ ŀƴŘ ǎŜƳƛŎƻƴŘǳŎǘƻǊǎΣ 

computer and electrical equipment manufacturing, transportation, and new products development. 

 aŀƴǳŦŀŎǘǳǊƛƴƎ ŀŎŎƻǳƴǘǎ ŦƻǊ моΦс ǇŜǊŎŜƴǘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ D{t ŀƴŘ млΦу ǇŜǊŎŜƴǘ ƻŦ ǇǊƛǾŀǘŜ 

ŜƳǇƭƻȅƳŜƴǘΦ ¸ŜǘΣ ǘƘŜ ƛƴŘǳǎǘǊȅ ŀƭǎƻ ŀŎŎƻǳƴǘǎ ŦƻǊ нм ǇŜǊŎŜƴǘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ D{t ǘƘŀǘ ŎƻƳŜǎ ŦǊƻƳ 

industries the U.S. Bureau of Labor Statistics considers to be intensive employers of technology workers, 

and it accounts for 22 percent of technology jobs. These numbers clearly understate the role that 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ Ǉƭŀȅ ƛƴ ǘŜŎƘƴƻƭƻƎȅ-based economic development. As we noted earlier, if 

an establishment's primary 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 through GSP that comes from industries that are intense employers of technology labor, 

ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛǎ ŀ ŎǊƛǘƛŎŀƭ ǇŀǊǘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǘŜŎƘƴƻƭƻƎȅ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ 
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Skill Development and the Manufacturing Industry  
Manufacturing in the United States traditionally provided hard-working people who had not 

pursued college education with jobs that paid well enough to support a family. The substantial job losses 

in manufacturing and the transition toward a more service-oriented economy have raised concerns 

about the fate of good-paying jobs for people who lack advanced education and skills. Some prominent 

economists have suggested that U.S. employment is taking on the shape of a barbell, with most growth 

concentrated either among low-skill jobs that are accessible to high school graduates with limited on-

the-job training or high-skilƭ Ǉƻǎƛǘƛƻƴǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜΣ ŦǊŜǉǳŜƴǘƭȅ ŎƻǳǇƭŜŘ ǿƛǘƘ ƭŀǊƎŜ 

amounts of on-the-job training. Others economists have noted this job creation pattern, but they assert 

that retirements will create many job openings in the middle of the skills distribution. The fate of 

middle-skill jobs is an important long-term public policy issue in Pennsylvania because nearly 58 percent 

ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŀŘǳƭǘ ǿƻǊƪŜǊǎ ƘŀǾŜ a high school education or less. Skill development and acquisition are 

critical to this group's economic security. 

Yet, Pennsylvania manufacturers paint a different view of the workplace: They don't see a 

shortage of middle-skill jobs; they worry about a scarcity of workers with skills critical to manufacturing 

activities. This 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 their company's success over the next five 

years; 60 percent described it as highly important. In particular, these top performers fretted over skills, 

ŀǘǘƛǘǳŘŜ ŀƴŘ ƛƴǘŜǊŜǎǘΦ ²ƻǊƪŦƻǊŎŜ ƛǎǎǳŜǎ ŎƻƴǎǘǊŀƛƴŜŘ ǘƘŜƛǊ ŀōƛƭƛǘȅ ǘƻ ƎǊƻǿΦ ά²Ŝ ŎŀƴΩǘ ŦƛƴŘ ƳŀŎƘƛƴƛǎǘǎΣ 

welders, hands-on guys who useŘ ǘƻ ōŜ ǘƘŜ ōŀŎƪōƻƴŜ ƻŦ ǘƘƛǎ ŎƻǳƴǘǊȅΣέ ǎŀƛŘ ŀ tƘƛƭŀŘŜƭǇƘƛŀ-area 

ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²Ŝ ƘŀǾŜ ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƎǊƻǿΦ .ǳǘ ǿŜ ŎŀƴΩǘ ŦƛƴŘ ǘƘŜ ǇŜƻǇƭŜΦέ 

How can the observations from the national data and the focus group observations be 

reconciled? Pennsylvania occupational data show something different than what is seen in the national 

reports. Classifying jobs into three categories hides what is happening in the middle.  Most of the 

employment shift in Pennsylvania is from Gateway occupations to low-skill jobs. Gateway positions 

require a high school diploma and modest amounts of on-the-job training. Middle-skill occupations 

require some combination of postsecondary schooling that is industry-recognized, substantial amounts 

of on-the-job training, or, less frequently, a specialized associate's degree. Middle-skill jobs, as a whole, 

did not shrink in Pennsylvania. However, they did shift into different industries, meaning that a person 

may hold middle skills applicable for one job but those skills may not transfer to another.   

From 2006 to 2008, the number of middle-skill manufacturing jobs did decline by 3.7 percent, 

but that compares to the nearly 5 percent decline for both Gateway and low-skill positions. 

Manufacturing jobs that require advanced skills saw a 2.1 percent gain. In 2008, 25.5 percent of all 

manufacturing jobs were middle-skill; 11.8 percent required advanced skills; 38.9 percent were Gateway 

occupations, and 23.7 percent were low-skill jobs. 

Given manufacturƛƴƎΩǎ ǎƘƛŦǘƛƴƎ ŜƳǇƭƻȅƳŜƴǘ ǎǘǊǳŎǘǳǊŜΣ ŘƻŜǎ the industry continue to be an 

important source of middle-skill work in Pennsylvania? The data say yes: 
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¶ In 2008, middle-skill manufacturing jobs accounted for 10.8 percent of all middle-skill 

positions in Pennsylvania and 2.9 percent of all jobs in the Commonwealth. 

¶ Half of all middle-skill manufacturing jobs are in production. The next-largest occupational 

grouping for middle-skill manufacturing jobs is in the skilled trades and industrial 

maintenance. 

¶ Sales positions are the third-largest source of middle-skill 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 with mid-level skills. Job creation will occur 

mostly through turnover. Building career ladders for those in Gateway positions by providing access to 

middle-skill positions, particularly production occupations, will be critical to both the success of the 

manufacturing sector and to the economic success of workers who do not go on to earn college degrees.  

 

4ÈÅ )ÍÐÁÃÔ ÏÆ 0ÅÎÎÓÙÌÖÁÎÉÁȭÓ )2# 0ÒÏÇÒÁÍ 

The research team used two different sets of techniques to measure the impact of the IRC 

program on Pennsylvania's economy. The impact analysis began with data collected by the federal 

partner to the IRC Network, the Hollings Manufacturing Extension Partnership program of the National 

Institute of Standards and Technology. NIST/MEP hires an independent survey firm to collect data from 

business establishments that use MEP-supported services. The research team used data from the 

NIST/MEP survey on new and retained sales and new and retained jobs to power two separate analyses. 

The first was a straightforward examination of the financial impact of the IRC program. The second used 

an input-output model, a commonly used economic impact analytical technique, to estimate the 

multiplier effects of the IRC program. Data were examined for fiscal years 2008 and 2009; fiscal year 

2010 was not examined because impact data had not been collected. 

The first measure of the program's impact was leverage. This measured additional funds raised 

from federal, client and other sources due to the presence of state funds invested in the IRC program. 

Each dollar of state funding for the IRC program was associated with $1.50 in additional funds raised and 

earned in fiscal years 2008 and 2009. The fiscal data reveal the connection between state funding for 

the IRCs and program activities. The steep decline in state funding from FY 2009 to FY 2010 was 

accompanied by a dramatic drop in client revenues. Client revenues declined 35 percent in the same 

year although federal funding remained relatively constant. Funding from other grants also declined by 

64 percent. 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 impact, however; what is important is how these leveraged funds affect the 

economy of the state. The impact of Pennsylvania's Department of Community and Economic 

Development funding of the IRC program was measured through sales of client companies as reported 

in the NIST/MEP survey. Every $1 of DCED funding for the network of regional centers in fiscal year 2008 

returned $51 in new and retained sales. In fiscal year 2009, the yield dropped to $46. The IRCs' client 

companies reported that services delivered to them by the network centers were responsible for an 
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increase in sales in fiscal year 2008 of more than a quarter-billion dollars and retained sales of another 

half-billion dollars. Sales impact associated with DCED funding of the IRC program in fiscal year 2009 

dropped. Although retained sales remained about the same ($531 million), 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 in fiscal year 2009; clients 

reported 4,833 jobs retained and 1,498 new jobs created. The cost per job to the state of Pennsylvania 

was $2,187 in fiscal year 2009. This calculation is justified based on the assumption that DCED funding 

leverages the federal funds from NIST/MEP. However, combining federal and state funds in the 

calculation would bring the public cost per job to $3,027. The cost per job created or retained due to IRC 

support for manufacturing services is substantially lower than the cost per job created by other 

economic development programs reviewed. The cost per job created or retained due to IRC support for 

manufacturing was also much lower than the allowable cost per job stated in guidelines for other state 

and federal economic development programs. 

In addition to examining the direct financial impact of the IRC pǊƻƎǊŀƳ ƻƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

economy, the study team sought to quantify the economic impact of both the manufacturing sector and 

the IRC  program. The economic impact was measured in terms of the value added, employment 

multipliers, labor (household) income, and state and local taxes paid that were triggered by the 

performance improvements of client manufacturing companies.  

Without a doubt, investment in the IRC program has sparked dynamic returns. The impact has 

rippled throughout the Pennsylvania economy: 

¶ 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. 

¶ As a result of increased sales, labor income in the state increased by more than $235 million. 

¶ The increased sales generated an increased demand in output (sales) for Pennsylvania 

products and services valued at almost $1.1 billion. 

¶ 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.  

¶ State and local governments collected nearly $17 million in business sales and property 

taxes and nearly $5 million in personal income tax. This by itself was $8 million more than 

ǘƘŜ ǎǘŀǘŜΩǎ C¸ нллф ǎǳǇǇƻǊǘ for the IRC program. 

¶ Total GSP, or total value added, grew by nearly $411 million as a result of increased sales at 

companies that used IRC services.  
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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 manufacturers 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 succeed. The 

months-long analysis of economic data and discussions with dozens of PŜƴƴǎȅƭǾŀƴƛŀΩǎ ǎǳŎŎŜǎǎŦǳƭ 

manufacturers has generated recommendations for wide-ranging policy and programmatic changes for 

supporting this crucial contributor to the Commonwealth and the common well-being. 

      

Taxes 

Tax reform was not a lengthy topic of conversation during the focus groups, but the little said 

spoke volumes about what manufacturers consider an over burdensome tax climate in Pennsylvania. 

¢ƘŜ ƭƛƳƛǘŜŘ ŘƛǎŎǳǎǎƛƻƴ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǘŀȄ ǎǘǊǳŎǘǳǊŜ ƘŀŘ ǘƘŜ ŜŦŦŜŎǘ ƻŦ ŎƻƴǾŜȅƛƴƎ ǘƘŜ ƻōǾƛƻǳǎΥ ¢ŀȄ ǊŜŦƻǊƳ 

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 

ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǿƘƻ ǊŜǇǊŜǎŜƴǘŜŘ ǘƘŜ άōŜǎǘέ ƻŦ ǘƘŜƛǊ ǊŜƎƛƻƴΣ ǘŀxes were a recurring concern. Survey 

ǊŜǎǳƭǘǎ ŀƴŘ ŎƻƳƳŜƴǘǎ ǿŜǊŜ ƳƻǊŜ ǎǳŎŎƛƴŎǘΦ ¢ƘŜȅ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ǎǘŀǘŜΩǎ ƘƛƎƘ ǘŀȄ ǊŀǘŜǎ όƛǘǎ ŎƻǊǇƻǊŀǘŜ ǊŀǘŜΣ 

especially) and the complexity of the tax code (compliance and navigation). Of 57 written survey 

responses outside of 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 dominant response.  

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 easier to comply with versus one that had a number of 

carve-outs and incentives tailored for manufacturing, they would go with flatter, fairer, and easier. Their 

highest concern is in reducing the corporate net income tax. At a flat rate of 9.99 percent, it is currently 

the second-highest rate in the country. 

Most of the companies that participated in the focus groups were small to midsized 

ƳŀƴǳŦŀŎǘǳǊŜǊǎΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ƎǊƻǳǇ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ǘƘŜ ǎǘŀǘŜΩǎ ǎǘǊƻƴƎŜǎǘ ǇŜǊŦƻǊƳŜǊǎΦ ¢ƘŜȅ ǿŀƴǘŜŘ ŀ ǘŀȄ 

system that provided incentives 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 that they would like to see 

ǘƘŜ ǎǘŀǘŜΩǎ ǊŜǎŜŀǊŎƘ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘ ǘŀȄ ŎǊŜŘƛǘ ǿƻǊƪ ŦƻǊ ǘƘŜƛǊ ŦƛǊƳǎ ŀƴŘ ŀǇǇƭȅ ǘƻ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘΦ 

Comments were made that there is a limited pool of funds and they go quickly. 

A lesson learned by small and midsized businesses during the Great 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 is mainly a federal issue, but long-term 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 their ability 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. Unfortunately, pulling on that one big lever will not be enough. Contrary to expectations of 

ǘƘƻǎŜ ǿƘƻ ƭƻƻƪ ƴƻ ŦǳǊǘƘŜǊ ǘƘŀƴ ŀǘ ǘƘŜ ǎƳƻƻǘƘΣ ǉǳƛŎƪ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǘƘŜƻǊŜǘƛŎŀƭ ŜŎƻƴƻƳƛǎǘǎΩ ƛƴǾƛǎƛōƭŜ 

hand, manufacturing capacity, supply chain, knowledge, and products will not be 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.   

aŀƴȅ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƘŀǾŜ Ŏǳǘ ǎƻ ƳǳŎƘ ǘƻ ǎǳǊǾƛǾŜ ǘƘƛǎ recession that they no 

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 back, they will 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 slower-than-need-be pace of recovery and an unnecessary loss of firms. The speed 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. Here, the 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 state support. 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 group ǇŀǊǘƛŎƛǇŀƴǘǎ ǘŀƭƪŜŘ ƻŦ ǘƘŜƛǊ ƭŜŀƴ ƧƻǳǊƴŜȅ ŀƴŘ ƻŦ ǘƘŜ ƴŜŜŘ ǘƻ άŎƘŀƴƎŜ ǘƘŜƛǊ 

ŎǳƭǘǳǊŜΦέ [Ŝŀƴ ƛǎ ƻƴŜ ƻŦ ǎŜǾŜǊŀƭ ōǳǎƛƴŜǎǎ ƳŀƴŀƎŜƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎ ǘƘŀǘ ŦƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘǎ ƘŀǾŜ 

embraced. Although lean focuses on eliminating waste, which some have interpreted simply 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 manufacturing 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 development. Much of new product 

development, they said, is being driven by customer requests. Several also have moved to integrate 

their suppliers into the development process. This suggests that state-supported efforts to stimulate 

niche-based new product development 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 to helping a private company become more competitive. 

aŀƴȅ ǘƘƛƴƎǎ ƘŀǾŜ ǘƻ ōŜ ŘƻƴŜ ǊƛƎƘǘΣ ŀƴŘ ǘƘƛǎ ǊŜǎǘǎ ƻƴ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ŜƴƎŀƎŜ ƛƴ ŜƴǘŜǊǇǊƛǎŜ 

transformation. There is no single place to start the journey. The most successful small and midsized 

manufacturers have found ways to provide service offerings that shelter their physical products from 

pure price-based competition. Most of the firms we talked to engaged in product development, but it is 

very different from the formal processes used by large companies. 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 of sustaining 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 treat both potential 

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 and under-skilled. This 

can be thought of as a tension between the demand-side of a market (employers) and the supply side 

όǇƻǘŜƴǘƛŀƭ ŜƳǇƭƻȅŜŜǎύΣ ǿƛǘƘ ǘƘŜ ǿƻǊƪŦƻǊŎŜ ǎȅǎǘŜƳ ōŜƛƴƎ ŀ άƳŀǊƪŜǘ ƳŀƪŜǊΦέ !ƴ ŜǾŜǊ-present challenge is 

Ƙƻǿ ŜŦŦŜŎǘƛǾŜƭȅ ǘƻ ƻǊƎŀƴƛȊŜ ŘŜƳŀƴŘ ҍ ǘƘŜ ŜƳǇƭƻȅŜǊǎΦ aŀƴȅ ŜƳǇƭƻȅŜǊǎ ŀǊŜ ǳǎƛƴƎ ǘŜƳǇƻǊŀǊȅ ǎǘŀŦŦƛƴƎ 

agencies, especially for low-skill and Gateway occupations. The difficulty lies in organizing and 

articulating the demand for workers with middle skills. 

 ¢ƘŜ ǎŜǾŜƴ ǊŜƎƛƻƴŀƭ Lw/ǎ ŀǊŜ ǇŀǊǘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ŎŀǇŀŎƛǘȅ ŀƴŘ ŀǊŜ ƛǘǎ άŦŜŜǘ 

on the ǎǘǊŜŜǘΣέ ǿƻǊƪƛƴƎ ƻƴ ŀ Řŀƛƭȅ ōŀǎƛǎ ǿƛǘƘ ŜƳǇƭƻȅŜǊǎΦ Lƴ ŀ ŦǳǘǳǊŜ ǿƘŜǊŜ ƳƛŘŘƭŜ-skill manufacturing 

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. Middle-skill jobs that can support families 

require substantial amounts of on-the-job training accompanied by industry-standard 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 structured on-the-job 

training. Such comprehensive workforce development will require an intermediary that has experience 

in structuring programs, that is responsive to employers, especially manufacturers, and that 

understands how to work in both the private and public realms.  

Conclusion  
 tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ƛǎ ŎŜƴǘǊŀƭ ǘƻ ǘƘŜ ǎǘŀǘŜΩǎ ŜŎƻƴƻƳȅΦ Lǘ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ ǎŜŎǘƻǊ ƛƴ 

terms of the generation of Gross State Product; ƛǘ ƛǎ ǘƘŜ ǎǘŀǘŜΩǎ ŦƻǳǊǘƘ-largest source of jobs; it has the 

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, employer-responsive 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 tested tool in the 

ǎǘŀǘŜΩǎ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ ǘƻƻƭōƻȄΦ Lǘ ǿƻǊƪǎ ǿƛǘƘ ǎƳŀƭƭ ǘƻ ƳƛŘǎƛȊŜŘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƳǇŀƴƛŜǎ ǘƻ 

improve their competitiveness by providing management education, training and implementation 

strategies that are experientially based and respond to the needs of a sector and size of firm that is 

frequently overlooked.  

The data demonstrate that the IRC program creates and retains jobs in a cost-effective manner, 

ǘƘŀǘ ǘƘŜ ǘŀȄ ǊŜǘǳǊƴ ŦǊƻƳ ƴŜǿ ǎŀƭŜǎ ŀƭƻƴŜ Ǉŀȅǎ ŦƻǊ ǘƘŜ ǎǘŀǘŜΩǎ ǇǊƻƎǊŀƳ ŎƻǎǘΣ ŀƴŘ ǘƘŀǘ ǇǊƻƎǊŀƳ ǎŜǊǾices 

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 needs of small 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 develop new products and provide new services based 

on strategic thinking and action. The seven manufacturing centers supported by the IRC program are 

ǘǊǳŜ ǎǘŜǿŀǊŘǎ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŎƻƳƳƻƴǿŜŀƭǘƘΦ 
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PENNSYLVANIA MACROECONOMIC ANALYSIS 

Why Focus on Manufacturing?  
 ¢ƘŜ Řŀǘŀ ŀǊŜ ŎƭŜŀǊΥ aŀƴǳŦŀŎǘǳǊƛƴƎ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ ǎŜŎǘƻǊ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳȅΦ 5ŜǎǇƛǘŜ ǘƘŜ 

news reports and political comments that declare its demise, manufacturing continues to fuel 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳƛŎ ŜƴƎƛƴŜΦ Manufacturing accounts for the largeǎǘ ǎƘŀǊŜ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƎǊƻǎǎ 

state product, as is shown below.  It held onto the top spot throughout the decade analyzed despite 

taking some hard knocks. However, the dramatically declining share ς falling from 18.8 percent of GSP 

to 13.6 percent by 2008 ς ŘŜƳƻƴǎǘǊŀǘŜǎ ǘƘŜ ǳǊƎŜƴǘ ƴŜŜŘ ŦƻǊ ǊŜŀǎǎŜǎǎƛƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 

environment and suggesting strategies for shoring up this vital segment of its economic infrastructure. 

The heavy toll of the 2001 recession manifested in a nearly 3 percentage point contraction in 

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

ǘƻ ŜǊƻŘŜ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ōŀǎŜ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ŦƛǊǎǘ ŘŜŎŀŘŜ ƻŦ ǘƘŜ нмst century. As 

manufacturing declined, other industry sectors gained ground: Real Estate; Health Care & Social 

Assistance; and Professional, Scientific, & Technical Services are the largest ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ industry 

sectors to show consistent growth in share of GSP for the period examined. This striking realignment of 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳƛŎ ǇƻǊǘŦƻƭƛƻ Ŏŀƴ ōŜ ǎŜŜƴ ƛƴ ǘƘŜ ƴŀǊǊƻǿƛƴƎ Ǝap between Manufacturing and Real 

Estate, which stood at 7.7 percentage points in 1998, compared to only 1.8 percentage points by 2008.  

Percent of Gross State Product by Industry, 1998-2008 

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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¢ƘŜ ŘŜŎƭƛƴŜ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ǎƘŀǊŜ ƻŦ D{t ƛǎ ƴƻǘ ǎǳǊǇǊƛǎƛƴƎΣ ƎƛǾŜƴ ǘƘŜ pronounced job losses 

ǘƘŀǘ ǎƭŀǎƘŜŘ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ ŜƳǇƭƻȅƳŜƴǘ ŦƻƻǘǇǊƛƴǘ ōȅ ƴŜŀǊƭȅ от ǇŜǊŎŜƴǘ ŦǊƻƳ мффу ǘƻ нлмлΦ DǊƻǎǎ 

manufacturing product shrank by 20 percent over the same timeframe. Unlike the continued erosion in 

employment numbers, a glimmer of good news could be seen 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. 

  

tŜƴƴǎȅƭǾŀƴƛŀΩǎ DǊƻǎǎ aŀƴǳŦŀŎǘǳǊƛƴƎ tǊƻŘǳŎǘ ŀƴŘ 9ƳǇƭƻȅƳŜƴǘ 

 

{ƻǳǊŎŜΥ aƻƻŘȅΩǎ 9ŎƻƴƻƳȅΦŎƻm 

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 hemorrhaging of both jobs and output in the industry over the 

Ǉŀǎǘ ŘŜŎŀŘŜΣ ǘƘŜ ǎǳǊǇǊƛǎƛƴƎ ƴŜǿǎ ƛǎ ǘƘŀǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ Ƙŀǎ ƳŀƴŀƎŜŘ ǘƻ ǎǘŀȅ ƻƴ ǘƻǇ ŀǎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

largest source of GSP. This illustrates the multiplied impact manufacturing has in the stateΩǎ ŜŎƻƴƻƳȅ 

and points to the potential benefits of working to nurture the nascent rebound seen in gross 

manufacturing product. As the following figure shows, U.S. manufacturing GSP also propagated green 

shoots of recovery in 2010. Nationwide, gross manufacturing product fell by little more than 10 percent 
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from 1998 to 2010 ς 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 34 percent decrease in jobs.   

U.S. Gross Manufacturing Product and Employment 

 
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. 

{ƻǳǊŎŜΥ aƻƻŘȅΩǎ 9ŎƻƴƻƳȅΦŎƻƳ ŀƴŘ b.9w 

 

¢ƘŜ ƳƻǊŜ ǇǊŜŎƛǇƛǘƻǳǎ ŘŜŎƭƛƴŜ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƎǊƻǎǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŘǳŎǘΣ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ 

nation as a whole, is a troubling sign and poses a threat to the CƻƳƳƻƴǿŜŀƭǘƘΩǎ entire economic 

structureΦ !ǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦƛƎǳǊŜ ǎƘƻǿǎΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳȅ ƛǎ ƳƻǊŜ ŘŜǇŜƴŘŜƴǘ ƻƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 

than is the U.S. economy overall. In 1998, manufacturing accounted for 15.5 percent of U.S. GDP, 

ŎƻƳǇŀǊŜŘ ǘƻ муΦу ǇŜǊŎŜƴǘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ D{tΦ .ȅ нллуΣ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊΩǎ ǎƘŀǊŜ ƻŦ ¦Φ{Φ D5t 

ƘŀŘ ŦŀƭƭŜƴ ǘƻ ммΦс ǇŜǊŎŜƴǘΣ ŎƻƳǇŀǊŜŘ ǘƻ моΦс ǇŜǊŎŜƴǘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ D{tΦ .ŜȅƻƴŘ ŀŎŎƻǳƴǘƛƴƎ ŦƻǊ ŀ 

smaller share of the U.S. economic pie, manufacturing nationwide experienced a smaller decline (3.9 

percentage points) over the decade, compared 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 ς albeit shrinking ς importance of manufacturing in Pennsylvania 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 sectors. Only three ς Health Care and Social 

Assistance, Public Administration and Retail Trade ς put more Pennsylvanians to work. Back in 1998, 

manufacturing was the CƻƳƳƻƴǿŜŀƭǘƘΩǎ ŘƻƳƛƴŀƴǘ ƛƴŘǳǎǘǊȅΣ ŜƳǇƭƻȅƛƴƎ ƳƻǊŜ ǘƘŀƴ утлΣллл ǿƻǊƪŜǊǎΦ !ǎ 

ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ǎƘƻǿǎΣ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ōǊƻŀŘ ŜƳǇƭƻȅƳŜƴǘ ǊŜŀŎƘ ŘǿŀǊŦŜŘ ǘƘŜ ǎŜŎƻƴŘ-largest 

industry by nearly 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 commoditization. The recent "Great Recession" 

and subsequent tepid recovery have accelerated this trend. According to Economy.com projections, 

manufacturing employment fell by nearly 14 percent ς 89,623 jobs ς between 2008 and 2010.The 

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

employment. As can be seen, the downhill 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 Recession. But those losses have leveled off, and modest growth has reappeared in the 

industry. 

Pennsylvania Manufacturing Employment, January 1997 to November 2010 
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These massive job losses ς in Pennsylvania and throughout the nation ς have led many political 

leaders and media pundits to write off job opportunities in manufacturing. Many reportedly in-the-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 they are poised 

for growth. 

Manufacturing As a Percent of Total Gross Product, Pennsylvania vs. the U.S.

 

Source: Moody's Economy.com 

Pennsylvania manufacturers, who once were national leaders in productivity, have fallen behind 

their counterparts in other areas of the country. Pennsylvania manufacturing productivity lagged the 

national average by $5,098 per job in 2008. The gap for 2010 was projected to nearly double to 

$9,827per job. Underperformance has been the case throughout much of the past decade. As the 

ŦƻƭƭƻǿƛƴƎ ŦƛƎǳǊŜ ǎƘƻǿǎΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŘǳŎǘƛǾƛǘȅ ŜȄŎŜŜŘŜŘ ǘƘŜ ¦Φ{Φ ŀǾŜǊŀƎŜ ƛƴ мффуΣ 

slipped behind for the next few years, surged ahead between 2001 and 2003, before falling well short of 

ǘƘŜ ƴŀǘƛƻƴŀƭ ƳŀǊƪ ŀƴŘ ǊŜƳŀƛƴƛƴƎ ǘƘŜǊŜ ŦƻǊ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ŘŜŎŀŘŜΦ  ¢ƘŜ нллп άaŀƴǳŦŀŎǘǳǊƛƴƎ 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ CǳǘǳǊŜέ ǎǘǳŘȅ ƘŀŘ ǇǊƻƧŜŎǘŜŘ ǘƘŀǘ ǘƘŜ CƻƳƳƻƴǿŜŀƭǘƘΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŘǳŎǘƛǾƛǘȅ 

would stay above the national average, but those projections were seemingly optimistic. Between 2007 

ŀƴŘ нллуΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŘǳŎǘƛǾƛǘȅ ƎǊŜǿ ŀǘ ŀ ǊŀǘŜ ŦŀǎǘŜǊ ǘƘŀƴ ǘƘŜ ƴŀǘƛƻƴ ŀǎ ŀ ǿƘƻƭŜ 

(1.34% vs. 0.89%, respectively), but the gain was not enough to return the Commonwealth merely to 

άŀǾŜǊŀƎŜΦέ 9ǾŜƴ ƳƻǊŜ ǘǊƻǳōƭƛƴƎΣ ǘƘŜ ǇǊƻƧŜŎǘƛƻƴǎ ǘƘŀǘ aƻƻŘȅΩǎ 9ŎƻƴƻƳȅΦŎƻƳ Ƙŀǎ ƳŀŘŜ ǘƘǊƻǳƎƘ нлмл 

ǎƘƻǿ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŘǳŎǘƛǾƛǘȅ ƎǊƻǿǘƘ ŦŀƭƭƛƴƎ ŜǾŜƴ ŦǳǊǘƘŜǊ ƻŦŦ ǘƘŜ ƴŀǘƛƻƴŀƭ ǇŀŎŜΦ 
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Growing Productivity Gap: Pennsylvania Manufacturing vs. U.S. Manufacturing 

 

{ƻǳǊŎŜΥ aƻƻŘȅΩǎ 9ŎƻƴƻƳȅΦŎƻƳ 

 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 economy: pharmaceuticals and petrochemicals. The 

following figure shows that pharmaceuticals and petrochemicals are important contributors to 

Pennsylvania's manufacturing productivity. Between 2000 and 2003, these industries drove the state's 

productivity level above the national average. From 2003 to 2005, a change in the industries' fortunes 

was manifested in a dramatic decline in state manufacturing productivity. From 2005 to 2007, sluggish 

performance in the state's pharmaceuticals and petrochemicals industries served as a drag on 

Pennsylvania's overall manufacturing productivity. 

 

 

 



 

37 
 

The Impact of Pharmaceuticals and Petrochemicals on Pennsylvania's Productivity 

 

 

Lagging manufacturing productivity points to a sluggish economic recovery in Pennsylvania, 

especially given the fact that manufacturing productivity in the Commonwealth far exceeds productivity 

in the non-manufacturing sector. As the following figure shows, gross product per employee in 2008 was 

more than $27,000 higher for Pennsylvania manufacturers than for non-manufacturers. That gap was 

projected to widen through 2010 to $33,925. Although this gap may be explained by improved capital 

and managerial practices among manufacturers, coupled with higher margins on products when 

compared to service production, it reinforces the need for strategies tƻ ǎǳǇǇƻǊǘ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŎǊƛǘƛŎŀƭ 

manufacturing sector, especially around new product development. 
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Pennsylvania Manufacturing vs. Non-manufacturing Productivity 

 

{ƻǳǊŎŜΥ aƻƻŘȅΩǎ 9ŎƻƴƻƳȅΦŎƻƳ  

 

A Matter of Currency  

 The combined impacts of the 2001 and 2008 recessions on manufacturing in Pennsylvania, and 

the nation as a whole, are apparent in many of the figures and tables presented in this section (and in 

subsequent ones). So is the impact of an undervalued Chinese currency.1  Some economic 

commentators 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 continent-wide common market, which is what 

the U.S. economy is.  Goods- producing, 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 production 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 

                                                           
1
 Bloom, N., Draca, M., & Van wŜŜƴŜƴΣ WΦ όнлммΣ WŀƴǳŀǊȅύΦ ά¢ǊŀŘŜ LƴŘǳŎŜŘ ¢ŜŎƘƴƛŎŀƭ /ƘŀƴƎŜΚ ¢ƘŜ LƳǇŀŎǘ ƻŦ /ƘƛƴŜǎŜ LƳǇƻǊǘǎ ƻƴ 
LƴƴƻǾŀǘƛƻƴΣ L¢Σ ŀƴŘ tǊƻŘǳŎǘƛǾƛǘȅΦέ bŀǘƛƻƴŀƭ .ǳǊŜŀǳ ƻŦ 9ŎƻƴƻƳƛŎ wŜǎŜŀǊŎƘ ²ƻǊƪƛƴƎ tŀǇŜǊ мстмтΦ !ǾŀƛƭŀōƭŜΥ 
http://www.nber.org/papers/w16717. 
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with consumers or those in states and regions 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 hollowed out over time.2 When market forces 

eventually overcome the artiŦƛŎƛŀƭ ǊŜƭŀǘƛǾŜ ǾŀƭǳŜ ƻŦ /ƘƛƴŀΩǎ ŎǳǊǊŜƴŎȅΣ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ōŀǎŜ ǿƛƭƭ ƴƻǘ ōŜ 

in place to respond, especially among the network of small and midsized manufacturers.  And, contrary 

to expectations of those who look no further than at the smooth, quick operation of the theoretical 

ŜŎƻƴƻƳƛǎǘǎΩ ƛƴǾƛǎƛōƭŜ ƘŀƴŘΣ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎŀǇŀŎƛǘȅΣ ǎǳǇǇƭȅ ŎƘŀƛƴΣ ƪƴƻǿƭŜŘƎŜΣ ŀƴŘ ǇǊƻŘǳŎǘǎ ǿƛƭƭ ƴƻǘ ōŜ 

sitting patiently on a shelf somewhere to be rapidly redeployed.3  The path to prosperity will be 

permanently altered and the manufacturing commons will have to be recreated.4 

  While many may agree with this macroeconomic lament of the impact of the hollowing out of 

!ƳŜǊƛŎŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻǊŜΣ ǿƘŀǘ ŘƻŜǎ ǘƘƛǎ ƘŀǾŜ ǘƻ Řƻ ǿƛǘƘ ǇǳōƭƛŎ ǇƻƭƛŎȅ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀ ǘƻŘŀȅΚ 

There are two implicŀǘƛƻƴǎΦ ¢ƘŜ ŦƛǊǎǘ ƛǎ ƛƳƳŜŘƛŀǘŜΦ  hǳǊ ǊŜǎŜŀǊŎƘ ŀƴŘ ŎƻƴǾŜǊǎŀǘƛƻƴǎ ǿƛǘƘ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

manufacturers show a clear ability to compete against the punishing headwinds of currency 

manipulation when firms engage in enterprise transformation. Such transformation is built 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 floor); measures 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 sales and marketing 

strategy. This is a recipe that is easy to recite, challenging to implement, and hard to stick with unless it 

ƛǎ ŀ ŎƻǊŜ ǇŀǊǘ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ƻǇŜǊŀǘƛƻƴǎΦ ²Ŝ ƘŀǾŜ ǿƛǘƴŜǎǎŜŘ ǘƘŀǘ ǘƘŜ ōŜǎǘ-of-the-best can structure 

their operations to contain costs that 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 or on growth; the 

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, which is then reinforced with meaningful gain-sharing on a monthly or quarterly basis 

ǿƛǘƘ ŜƳǇƭƻȅŜŜǎΦ ¢Ƙƛǎ ǎȅǎǘŜƳŀǘƛŎ ŀǇǇǊƻŀŎƘ ǘƻ ŜƴǘŜǊǇǊƛǎŜ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ ŀƳƻƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǎƳŀƭƭ- 

and mid-sized manufacturing is not taught in any business school. This knowledge resides in affordable 

ŦƻǊƳ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ LƴŘǳǎǘǊƛŀƭ wŜǎƻǳǊŎŜ /ŜƴǘŜǊ bŜǘǿƻǊƪΦ  ¢ƘŜ Lw/s function as applied graduate business 

schools, engaged not only in enterprise transformation, but in a slow grinding battle to transform the 

ǎǘŀǘŜΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ base. Transferring knowledge of how the largest and most important contributor 

ǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǿŜŀƭǘƘ ŀƴŘ ǇǊƻǎǇŜǊƛǘȅ Ŏŀƴ ǘǊŀƴǎŦƻǊƳ ƛǘǎŜƭŦ ƛǎ ǘƘŜ Lw/Ωǎ ƳƛǎǎƛƻƴΦ ¢ƘŜ Lw/ program has a 

                                                           
2
 Autor, D., Dorn D., & Hanson, G. (2011, FebruaryύΦ ά¢ƘŜ /Ƙƛƴŀ {ȅƴŘǊƻƳŜΥ [ƻŎŀƭ [ŀōƻǊ aŀǊƪŜǘ 9ŦŦŜŎǘǎ ƻŦ LƳǇƻǊǘ /ƻƳǇŜǘƛǘƛƻƴ ƛƴ 
ǘƘŜ ¦Φ{Φέ aL¢ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ŎƻƴƻƳƛŎǎ ²ƻǊƪƛƴƎ tŀǇŜǊΦ !ǾŀƛƭŀōƭŜ ŀǘΥ ƘǘǘǇΥκκŜŎƻƴ-www.mit.edu/files/6477  
3
 Petrin, A., White, T., & Reiter, J. (2011, JanuaǊȅύΦ ά¢ƘŜ LƳǇŀŎǘ ƻŦ tƭŀƴǘ-level Resource Reallocation and Technical Progress on 
¦Φ{Φ aŀŎǊƻŜŎƻƴƻƳƛŎ DǊƻǿǘƘΦέ bŀǘƛƻƴŀƭ .ǳǊŜŀǳ ƻŦ 9ŎƻƴƻƳƛŎ wŜǎŜŀǊŎƘ ²ƻǊƪƛƴƎ tŀǇŜǊ мстллΦ !ǾŀƛƭŀōƭŜ ŀǘΥ 
http://www.nber.org/papers/w16700. 
4
 Pisano, G., & Shih, W. (2009). άwŜǎǘƻǊƛng American Competitiveness.έ Harvard Business Review. 
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stewardship responsibility to not only to add to that knowledge base, but to disseminate that 

knowledge. 

 hǾŜǊ ǘƘŜ ƭƻƴƎŜǊ ǘŜǊƳΣ ǘƘŜ ŎƻƳǇŜǘƛǘƛǾŜ Ǉƻǎƛǘƛƻƴ ƻŦ !ƳŜǊƛŎŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǿƛƭƭ ƛƳǇǊƻǾŜ ǿƘŜƴ 

the value of U.S. currency drops, which is inevitable.  The speed of the snap-back will be dictated by the 

speed at which widespread enterprise transformation takes place or the speed at which new firms fill 

gaps created by the death of old ones.  Here again, the IRC program positioned to accelerate this 

positive and necessary transition. 

 

How Competitive Is Pennsylvania?  
As has been detailed earlier, 2003 ushered in a difficult period of decline and ongoing struggle to 

ŎŀǘŎƘ ǳǇΦ .ŜǘǿŜŜƴ нлло ŀƴŘ нллсΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ DSP fell by $4.8 billion. If 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊȅ ƘŀŘ ƳŜǊŜƭȅ ƎǊƻǿƴ ŀǎ ǊŀǇƛŘƭȅ as the national average for 

manufacturing over that time period, the sector would have contributed an increase of $16.8 billion in 

GStΦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇŀǊǘƛŎǳƭŀǊ ƳƛȄ ƻŦ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ ŜȄǇŜǊƛŜƴŎŜŘ ŘƛǎǇǊƻǇƻǊǘƛƻƴŀǘŜ ƭƻǎǎŜǎ ŦǊƻƳ 

2003 to 2006, declinƛƴƎ ōȅ ŀ ǘƻǘŀƭ ƻŦ ϷтΦо ōƛƭƭƛƻƴΦ ¸ŜǘΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳƛǎŦƻǊǘǳƴŜ ƻŦ ƘŀǾƛƴƎ ŀ 

ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ ŎƘŀƭƭŜƴƎŜŘ ƛƴŘǳǎǘǊƛŜǎ ƛƴ ƛǘǎ ŜŎƻƴƻƳƛŎ ǇƻǊǘŦƻƭƛƻ ŘƻŜǎ ƴƻǘ Ŧǳƭƭȅ ŜȄǇƭŀƛƴ ǘƘŜ ǎǘŀǘŜΩǎ 

substantial losses in manufacturing productivity.  As the following table shows, some industries within 

ǘƘŜ ǎǘŀǘŜ ŜȄǇŜǊƛŜƴŎŜŘ ƭƻǎǎŜǎ ǿŜƭƭ ōŜȅƻƴŘ ǘƘŜ ƴŀǘƛƻƴŀƭ ŀǾŜǊŀƎŜΦ Lƴ ŦŀŎǘΣ ǘƘƛǎ άƭƻŎŀƭ ŎƻƳǇŜǘƛǘƛǾŜ ŜŦŦŜŎǘέ 

ǿŀǎ ŀ ŘǊŀƎ ƻƴ ǘƘŜ ǎǘŀǘŜΩǎ ǇǊƻŘǳŎǘƛǾƛǘȅ ƻŦ ƳƻǊŜ ǘƘŀƴ ϷмпΦм ōƛƭƭƛƻƴ ƛƴ ƭƻǎǎŜǎΦ /ƻƳōƛƴŜŘΣ ƛƴŘǳǎǘǊȅ ƳƛȄ ŀƴŘ 

local competitive effect amounted to a $21.6 billion hole. 

This section of the report uses an economic development statistical technique called shift-share 

analysis. This technique decomposes the change in Gross State Product or employment over a period of 

time into three components: the national effect, the industry mix effect and the local competitive effect.  

¢Ƙƛƴƪ ƻŦ ŜŀŎƘ ŜŦŦŜŎǘ ŀǎ ǘƘŜ ŀƴǎǿŜǊ ǘƻ ŀ ǎǇŜŎƛŦƛŎ άǿƘŀǘ ƛŦέ ǉǳŜǎǘƛƻƴΦ ¢ƘŜ ƴŀǘƛƻƴŀƭ ŜŦŦŜŎǘ ŀǎƪǎ ǘƘŜ ǉǳŜǎǘƛƻƴ, 

"What would the change in GSP (or employment) have been if this industry in Pennsylvania grew at the 

ǎŀƳŜ ǊŀǘŜ ŀǎ ǘƘŜ ƻǾŜǊŀƭƭ ƎǊƻǿǘƘ ǊŀǘŜ ƻŦ ǘƘŜ ƴŀǘƛƻƴŀƭ ŜŎƻƴƻƳȅΚέ  ¢ƘŜ industry mix effect asks the 

ǉǳŜǎǘƛƻƴΥ ά²Ƙŀǘ ǿƻǳƭŘ ǘƘŜ ŎƘŀƴƎŜ ƛƴ D{t ƻǊ ŜƳǇƭƻȅƳŜƴǘ ōŜ ƛŦ ŀ ǎǇŜŎƛŦƛŎ ƛƴŘǳǎǘǊȅ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀ ƎǊŜǿ 

at the same growth rate as that industry did nationally ҍ after subtracting out the national average 

growth rate? (Subtracting the national average rate prevents double counting.) After the changes 

accounted for by the national average rate of growth and industry mix are calculated, what 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 over the 10-year 

period studied. Overall slow growth was followed by a steep recession. In addition, the Commonwealth 

is dominated by slow-growing industries, both in the manufacturing and nonmanufacturing sectors.   

Measuring ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ ŎƻƳǇŜǘƛǘƛǾŜ Ǉƻǎƛǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜǎŜ ƛƴŘǳǎǘǊƛŜǎ requires looking closely at 

the local competitive effect.  Take pharmaceuticals as an example. In the early part of the last decade, 

the industry was a darling: It was connected to the growing health-care sector, was high-tech and 

formed a strong cluster in the eastern part of the state.  What no one saw coming was the fact that the 



 

41 
 

industry consolidated; innovation slowed, moved out of corporate labs and was purchased from 

boutique startup biotech labs; and manufacturing moved outside of the United States. As a result, the 

local competitive effect for pharmaceuticals looks lousy, and the industry mix effect is negative. 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ŎƻƴǘƛƴǳŜŘ ǘƻ Ǉƻǎǘ ƭƻǎǎŜǎ ƛƴ DSP after 2006, but those losses 

were not nearly as pronounced. Between 2006 and 2008, PŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ 

accounted for a $1.9 billion loss in GSP. 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 all of this dŜŎƭƛƴŜ Ŏŀƴ ōŜ ŀǘǘǊƛōǳǘŜŘ ǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩ ƳƛǎŦƻǊǘǳƴŜ ƻŦ ƘŀǾƛƴƎ ŀƴ ŜŎƻƴƻƳƛŎ ǇƻǊǘŦƻƭƛƻ 

reliant on disproportionately challenged industries. Industry mix accounted for $8.1 billion in losses 

between 2006 and 2008. Local competitive effect, which had been such a substantial drain on the 

ǎǘŀǘŜΩǎ ŜŎƻƴƻƳȅ ōŜǘǿŜŜƴ нлло ŀƴŘ нллсΣ ǿŀǎ ǎǘƛƭƭ ŀ ƴŜǘ ƴŜƎŀǘƛǾŜ ό-$0.26 billion), but it represented a 

near-reversal in competitive environment in a short amount of time. Such a dramatic turnaround is 

worthy of note. It demonstrates rapid-response to a changing economic landscape. Pennsylvania 

manufacturers ς either on their own or aided by programs such as the IRC ς managed to improve their 

level of competitiveness in this increasingly globally competitive market. 

 

Comparing PenƴǎȅƭǾŀƴƛŀΩǎ /ƻƳǇŜǘƛǘƛǾŜ 9ƴǾƛǊƻƴƳŜƴǘ 

 

Lǘ ǎƘƻǳƭŘ ōŜ ǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ ǘƘŀǘ ǇƻǿŜǊ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳȅ 

ǿŜǊŜ ƴƻǘ ǘƘŜ ǎǘŀǘŜΩǎ ƻƴƭȅ ŘǊƛǾŜǊ ƛƴŘǳǎǘǊƛŜǎ ŦŀŎƛƴƎ ŘƛǎǇǊƻǇƻǊǘƛƻƴŀǘŜ ǘƘǊŜŀǘǎΦ ¢ƘŜ ǎǘŀǘŜΩǎ ƳƛȄ ƻŦ ƴƻƴ-

manufacturing driver industries saw losses of nearly $3.9 billion from 2003 to 2006 and $1.5 billion from 

2006 to 2008. For all drivers, both manufacturing and non-manufacturing, industry mix totaled losses of 

$6 billion from 2003 to 2006 and nearly $3.2 billion from 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 

ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ DSP competitiveness can be seen. The following table reveals that employment in 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ ǎƘǊŀƴƪ ōȅ ƳƻǊŜ ǘƘŀƴ пмΣллл ǿƻǊƪŜǊǎ ƛƴ нлло-2006. If the state 

had merely matched the national average for employment growth among manufacturers, it would have 

seen 31,ллл ƳƻǊŜ ǿƻǊƪŜǊǎ ŜƳǇƭƻȅŜŘ ƛƴ ǘƘŜ ƛƴŘǳǎǘǊȅΦ IƻǿŜǾŜǊΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƛƴŘǳǎǘǊȅ ƳƛȄ ǎƭŀǎƘŜŘ 

nearly 50,000 workers from employment rolls and its local competitive effect accounted for nearly 

25,000 more losses. In 2006-2008, average national growth had slowed dramatically for manufacturing, 

but it still would have resulted in positive employment growth of about 5,000 jobs.  Local competitive 

2008 PA GDP 

($000) Total Change

National 

Growth Industry Mix

Local 

Competitive 

Effect Total Change

National 

Growth Industry Mix

Local 

Competitive 

Effect

Manufacturing Industries (NAICS 31-33)$76,249,638 -$4,828,406 $16,808,177 -$7,530,795 -$14,105,787 -$1,917,726 $6,417,513 -$8,078,796 -$256,443

Technology Intensive Industries $101,002,240 $583,611 $18,856,236 -$3,661,645 -$14,610,980 $7,309,906 $7,692,107 -$1,357,439 $975,238

Driver Industries $58,923,662 $6,667,571 $10,036,218 -$5,988,426 $2,619,778 $2,699,041 $4,616,021 -$3,168,346 $1,251,366

   Driver Manufacturing Industries $11,080,313 $906,210 $2,177,200 -$2,122,182 $851,192 -$576,520 $957,022 -$1,672,200 $138,659

   Driver Non-manufacturing Industries $47,843,349 $5,761,361 $7,859,019 -$3,866,244 $1,768,586 $3,275,561 $3,659,000 -$1,496,146 $1,112,707

Total $558,822,639 $28,105,713$105,499,422 -$52,929,173 -$24,464,536 $9,779,653 $45,076,233-$37,320,139 $2,023,558

2003-2006 ($000) 2006-2008 ($000)
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effect showed marked improvement over the significant jobs losses it cost in 2003-2006. From 2006 to 

2008, local competitive effect added more than 13,000 jobs.  However, dramatic improvement in local 

ŎƻƳǇŜǘƛǘƛǾŜ ŜŦŦŜŎǘ ŀƴŘ ŀƴŜƳƛŎ ƴŀǘƛƻƴŀƭ ƎǊƻǿǘƘ ŎƻǳƭŘ ƴƻǘ ƻŦŦǎŜǘ ǘƘŜ ппΣнто ƭƻǎǎŜǎ ŘǳŜ ǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

manufacturing industry mix. Overall, Pennsylvania lost 26,199 jobs in 2006-2008. 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ 9ƳǇƭƻȅƳŜƴǘ /ƘŀƴƎŜ 5ǳŜ ǘƻ aŀƴǳŦŀŎǘǳǊƛƴƎ LƴŘǳǎǘǊȅ aƛȄ ŀƴŘ [ƻŎŀƭ tŜǊŦƻǊƳŀƴŎŜ 

 

Pennsylvania manufacturers ς either on their own or aided by support programs ς learned from 

the crisis of 2003-2006. Local competitive effect went from costing the Commonwealth nearly 25,000 

jobs in 2003-2006 to adding more than 13,000 jobs in 2006-2008. Among technology-intensive 

ƛƴŘǳǎǘǊƛŜǎΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŀƳŜƴŘŜŘ ŎƻƳǇŜǘƛǘƛǾŜ ŜƴǾƛǊƻƴƳŜƴǘ ǿŀǎ ŦŜǊǘƛƭŜ ƎǊƻǳƴŘ ǘƻ ƎǊƻǿ ƴŜŀǊƭȅ нлΣллл 

jobs in 2006-2008, compared to the 169 that were lost in 2003-2006. 

Overall, technology-intensive industries grew by 17,226 jobs from 2003 to 2006. If 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƘƛƎƘ-tech industries had matched the national average for the sector, it would have 

added $18.9 billion in GDP. However, challenges 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 of $14.6 billion in 

2003-2006. Yet, Pennsylvania's high-tech industries experienced a reversal of fortune in 2006-2008, 

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. However, local competitive effect went from being a nearly 

$14.6 billion drain to contributing nearly $1 billion in GDP. 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƛŘŜƴǘƛŦƛŜŘ ŘǊƛǾŜǊ ƛƴŘǳǎǘǊƛŜǎ ŀŘŘŜŘ снΣплл Ƨƻōǎ ƛƴ нлло-2006. This was driven by 

overall national growth and local competitiǾŜ ŜŦŦŜŎǘΦ IƻǿŜǾŜǊΣ ƻƴƭȅ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƴƻƴ-manufacturing 

ŘǊƛǾŜǊǎ ǎŀǿ Ƨƻō ƎǊƻǿǘƘΦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƴƻƴ-manufacturing drivers added nearly $5.8 billion, compared 

to about $900 million contributed by manufacturing driver industries. In 2006-нллуΣ ǘƘŜ ǎǘŀǘŜΩǎ ƴon-

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. 

0ÅÎÎÓÙÌÖÁÎÉÁȭÓ "ÉÇÇÅÓÔ ,ÏÓÅÒÓ 

 DriƭƭƛƴƎ Řƻǿƴ ƛƴǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩǎ нлло-2006 losses reveals that two areas accounted for much 

of the negative growth in manufacturing ς pharmaceuticals and petrochemicals. The following is a list of 

industries, at the four-digit NAICS level, that experienced the greatest loss in GSP.  In the lists below, the 

2008 

Employm

ent

Total 

Change

National 

Growth

Industry 

Mix

Local 

Competit

ive Effect

Total 

Change

National 

Growth

Industry 

Mix

Local 

Competit

ive Effect

Manufacturing Industries (NAICS 31-33) 643,541 -41,505 31,145 -47,781 -24,869 -26,199 5,068 -44,273 13,006

Technology Intensive Industries 623,573 17,226 24,927 -7,532 -169 37,103 4,438 12,714 19,950

Driver Industries 725,316 62,357 27,393 4,669 30,294 37,392 5,206 21,933 10,253

   Driver Manufacturing Industries 78,462 -2,434 3,376 -5,113 -697 3,797 565 -3,819 7,051

   Driver Non-manufacturing Industries 646,854 64,791 24,017 9,782 30,992 33,595 4,641 25,752 3,202

Total 5,920,905 135,430 251,862 -1,854 -114,578 33,785 44,552 13,439 -24,206

2003-2006 2006-2008
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loss in GSP from a specific industry is listed first, followed by the loss due to the local competitive effect 

noted within the parentheses:  

¶ 3254 Pharmaceutical and Medicine Manufacturing: -$3.8 billion (-$6.2 billion) 

¶ 3251 Petrochemical Manufacturing: -$2.4 billion (-$3.6 billion) 

¶ 3252 Resin and Synthetic Rubber Manufacturing: -$948 million (-$1.3 billion)  

¶ 3241 Petroleum and Coal Products Manufacturing: -$868 million (-$2.9 billion) 

¶ 3259 Other Chemical Product and Preparation Manufacturing: -$519 million (-$735 

million) 

 

 bƻƴŜ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƴon-manufacturing industries experienced anything like the magnitude 

of contraction that occurred among the two manufacturing loss leaders. Only one ς Scheduled Air 

Transportation ς topped the billion-dollar mark. (This was due to consolidation among the route carriers 

and the decline of hub activities in Pittsburgh.) The non-manufacturing industries with the largest GSP 

losses (and their local performance) were: 

¶ 4811 Scheduled Air Transportation: -$1.1 billion (-$749 million) 

¶ 4242 Drugs and Druggists' Sundries Merchant Wholesalers: -$509 million (-$517 million) 

¶ 4451 Supermarkets and Other Grocery (except Convenience) Stores : -$405 million (-

$430 million) 

¶ 4411 New Car Dealers: -$340 million (-$381 million) 

 

 In terms of manufacturing employment in 2003-нллсΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇƘŀǊƳŀŎŜǳǘƛŎŀƭ ŀƴŘ 

petrochemical industries experienced some of the largest losses, but the textile sector also witnessed 

sharp cuts. PennsylvanƛŀΩǎ Ƴŀnufacturing industries that lost the most employment (and their local 

performance) sorted by total change are: 

¶ 3261 Plastics Packaging Materials and Unlaminated Film and Sheet Manufacturing : -

7,858 (-5,132) 

¶ 3132 Broadwoven Fabric Mills: -7,354 (-4,363) 

¶ 3254 Pharmaceutical and Medicine Manufacturing:  -4,637 (-5,077) 

¶ 3133 Textile and Fabric Finishing Mills : -3,007 (-2,145) 

¶ 3152 Cut and Sew Apparel Contractors: -2,761 (-727)  

¶ 3251 Petrochemical Manufacturing: -2,687 (-1,927) 

 

 Of the six industries, only Pharmaceutical and Medicine Manufacturing saw losses due to poor 

local performance that exceeded the losses due to national trend and industry mix. 

 Unlike the significantly deeper GSt ƭƻǎǎŜǎ ŦƻǊ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎΣ ǘƘŜ ƭƻǎǎ 

leaders among both manufacturing and nonmanufacturing sectors cut similar numbers of jobs in 2003-
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2006. In fact, the five worst-performing non-manufacturing industries in the state cut more jobs than 

did the five worst-performing manufacturing industries, 28,261 to 25,617, respectively. However, 

Plastics Packaging Materials and Unlaminated Film and Sheet Manufacturing slashed the largest number 

of jobs (7,858) among all industries in the state. The five non-manufacturing industries in Pennsylvania 

that lost the most employment in 2003-2006 (and their losses due to local performance) were:   

¶ 4451 Supermarkets and Other Grocery (except Convenience) Stores: -6,446 (-5,887)  

¶ 5182 Data Processing, Hosting, and Related Services: -6,349 (-5,050) 

¶ 4521 Department Stores PHA Private Household Workers: -5,652 (-6,139) 

¶ 2211 Electric Power Generation, Transmission and Distribution: -5,092 (-4,151) 

¶ 5241 Direct Life, Health, and Medical Insurance Carriers: -4,722 (-2,531)  

 

 Of these five industries, only Department Stores PHA Private Household Workers saw losses due 

to poor local performance exceed the losses due to national trend and industry mix.  

0ÅÎÎÓÙÌÖÁÎÉÁȭÓ "ÉÇÇÅÓÔ 7ÉÎÎÅÒÓ 

CƛǾŜ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǎƛȄ top-performing manufacturers in terms of GSP growth from 2003 to 

2006 were involved in metals production. These are industries that have long represented some of 

Pennsylvania's strongest competencies. Iron and Steel Mills and Ferroalloy Manufacturing experienced 

growth in GSP of $1.8 billion, nearly half of which could be attributed to local competitive effect. The 

following is a list of manufacturing industries, at the four-digit NAICS level, that experienced the greatest 

growth in GSP from 2003 to 2006. Total change in GSP for each industry is listed first, followed by the 

gain due to the local competitive effect noted within the parentheses: 

¶ 3311 Iron and Steel Mills and Ferroalloy Manufacturing: $1.8 billion ($873 million) 

¶ 3315 Ferrous Metal Foundries: $935 million ($447 million) 

¶ 3312 Iron and Steel Pipe and Tube Manufacturing from Purchased Steel : $897 million 

($402 million) 

¶ 3314 Nonferrous Metal (except Aluminum) Smelting and Refining: $677 million ($252 

million) 

¶ 3313 Alumina and Aluminum Production and Processing: $481 million ($266 million) 

¶ 3364 Aerospace Product and Parts Manufacturing: $441 million ($331 million) 

 

!ƳƻƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ top-performing manufacturers, only Iron and Steel Mills Manufacturing 

had growth in GSP that Ǉǳǘ ƛǘ ŀƳƻƴƎ ǘƘŜ ǎǘŀǘŜΩǎ ōƛƎƎŜǎǘ ǿƛƴƴŜǊǎ overall. However, it should be noted 

that Management of Companies and Enterprises, which saw growth in GSP of $3.1 billion from 2003 to 

2006, is an industry with strong ties to manufacturing in Pennsylvania. .ŜƭƻǿΣ ǘƘŜ ǎǘŀǘŜΩǎ ǘƻǇ-performing 

non-manufacturing companies are listed in order of GSP growth. Where 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: $3.1 billion ($1.6 billion) 

¶ 4251 Business to Business Electronic Markets: $2.8 billion 

¶ 5312 Offices of Real Estate Agents and Brokers: $2.2 billion 

¶ 5417 Research and Development in the Physical, Engineering, and Life Sciences: $1.6 

billion ($928 million) 

¶ 5241 Direct Life, Health, and Medical Insurance Carriers: $1.4 billion 

¶ 5415 Computer Systems Design and Related Services: $1.3 billion 

¶ 6211 Offices of Physicians: $1.2 billion 

¶ 5242 Insurance Agencies and Brokerages: $1.2 billion 

¶ 6221 General Medical and Surgical Hospitals: $1.1 billion 

 

In terms of employment, growth among PennsylǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǿŀǎ ŦŀǊ ŜŎƭƛǇǎŜŘ ōȅ 

growth among its non-ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎΦ ¢ƘŜ ǎǘŀǘŜΩǎ ōŜǎǘ-performing manufacturers from 2003-

2006 in terms of employment growth were: 

¶ 3327 Machine Shops: 1,620 

¶ 3331 Agricultural Implement Manufacturing: 1,478 

¶ 3364 Aerospace Product and Parts Manufacturing: 1,287 

¶ 3359 Battery Manufacturing ς total change: 925 (1,185) 

It should be noted that only Battery Manufacturing saw significant positive growth in 

employment due to local competitive effect. However, it also should be pointed out that two of the 

ǎǘŀǘŜΩǎ ōƛƎƎŜǎǘ ŜƳǇƭƻȅƳŜƴǘ ƎŀƛƴŜǊǎ were in industries related to manufacturing ς Management of 

Companies and Enterprises and General Warehousing and Storage. Local performance was a key 

contributor to growth for both of these companies. 

As with GSP, Management of Companies and Enterprises topped the list of Pennsylvania 

industries seeing the greatest employment growth from 2003 to 2006. Four of the top performers were 

related to health care or social service provision. The 10 non-manufacturing industries in Pennsylvania 

that added the most jobs from 2003 to 2006 are listed below. Where local performance was a significant 

contributor to growth, those numbers are included in parentheses.   

¶ 5511 Management of Companies and Enterprises: 24,912 (20,220) 

¶ 6241 Child and Youth Service - total change: 20,771 (12,344) 

¶ 4931 General Warehousing and Storage: 15,034 (9,237) 

¶ 2371 Utility System Construction:  4,618 (3,042) 

¶ 5239 Miscellaneous Intermediation:  4,571 (2,412)  

¶ 5613 Employment Placement Agencies:  13,618 

¶ 6221 General Medical and Surgical Hospitals: 9,796 

¶ 6211 Offices of Physicians:  9,204 

¶ 5415 Computer Systems Design and Related Services: 7,975 

¶ 6233 Community Care Facilities for the Elderly: 6,789 
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TƘǊŜŜ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ five biggest manufacturing winners in terms of GSP growth from 2006 to 

2008 owed much of their gains to local competitive effect. As was seen in 2003-2006, many of these 

top-performing manufacturers were involved in metals work. In the list below, total change in GSP for 

the biggest gainers among manufacturing companies is noted first, followed, where appropriate, by the 

significance of local performance in parentheses: 

¶ 3311 Iron and Steel Mills and Ferroalloy Manufacturing: $391 million 

¶ 3364 Aerospace Product and Parts Manufacturing: $302 million ($169 million) 

¶ 3327 Machine Shops:  $216 million 

¶ 3323 Architectural and Structural Metals Manufacturing: $193 million ($109 million) 

¶ 3314 Nonferrous Metal (except Aluminum) Smelting and Refining: $76 million ($215 

million) 

 

Management of Companies and Enterprises maintained its spot at the top of the list of 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ best performers in terms of GSP growth from 2006 to 2008. Computer Systems Design 

and Related Services and Offices of Physicians joined it on the list of top performers for both 

timeframesΦ wŜŀƭ ŜǎǘŀǘŜ ƛƴŘǳǎǘǊƛŜǎ ǇƻǎǘŜŘ ǘƘŜ ǎǘŀǘŜΩǎ ōƛƎƎŜǎǘ ƎŀƛƴǎΦ !ǎ Ŏŀƴ ōŜŜƴ ǎŜŜƴ ƛƴ ǘƘŜ ƭƛǎǘ ōŜƭƻǿ, 

only three of the top-performing industries owed significant portions of its growth to local competitive 

effect (noted in parentheses): 

¶ 5511 Management of Companies and Enterprises:  $2.7 bill ($1.7 billion) 

¶ 5313 Real Estate Property Managers: $2.7 billion 

¶ 5311 Lessors of Residential Buildings and Dwellings: $2.6 billion 

¶ 6211 Offices of Physicians: $1.1 billion 

¶ 5415 Computer Systems Design and Related Service: $1 billion 

¶ 2211 Electric Power Generation, Transmission and Distribution: $806 million 

¶ 5613 Employment Placement Agencies: $337 million ($474 million) 

¶ 5321 Passenger Car Rental and Leasing: $294 million ($286 million) 

 

Lƴ ǘŜǊƳǎ ƻŦ ŜƳǇƭƻȅƳŜƴǘΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ saw bigger and broader gains 

from 2006 to 2008, compared to the earlier timeframe. This turnaround was due almost entirely to local 

performance. Although metal industries again led the way, a broad mix of industries was represented 

ŀƳƻƴƎ ǘƘŜ ǘƻǇ ǇŜǊŦƻǊƳŜǊǎΦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƛƴŘǳǎǘǊƛŜǎ experiencing the greatest job gains 

from 2006 to 2008 are listed below, with the contribution of local performance noted in parentheses: 

¶ 3323 Architectural and Structural Metals Manufacturing: 4,875 ( 5,005) 

¶ 3327 Machine Shops:  4,259 (3,657) 

¶ 3335 Metalworking Machinery Manufacturing:  3,217 (3,451) 

¶ 3339 Pump and Compressor Manufacturing: 2,518 (2,305) 

¶ 3353 Electrical Equipment Manufacturing:  2,355 (2,219) 

¶ 3391 Medical Equipment and Supplies Manufacturing: 2,306 (2,159) 
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¶ 3345 Navigational, Measuring, Electromedical, and Control Instruments Manufacturing: 

1,894 (2,024) 

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

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

¶ 3273 Cement Manufacturing:  1,166 (2,007) 

 

Local competitive effect drove employment gains for only two industries making the list of 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ōƛƎƎŜǎǘ ƴƻƴ-manufacturing winners for 2006-2008. 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 Enterprises: 14,466 (local component , 9,456) 

¶ 4931 General Warehousing and Storage:  4,588 (local component, 2,454) 

¶ 6244 Child Day Care Services: 10,088 (industry mix, 7,618) 

¶ 6211 Offices of Physicians: 6,069 (industry mix, 4,208) 

¶ 6221 General Medical and Surgical Hospitals: 6,040 (industry mix, 9,305) 

¶ 6113 Colleges, Universities, and Professional Schools: 4,985 (industry mix, 4,773) 

  

4ÈÅ 'ÅÏÇÒÁÐÈÙ ÏÆ 0ÅÎÎÓÙÌÖÁÎÉÁȭÓ -ÁÎÕÆÁÃÔÕÒÉÎÇ 

Overall, manufacturing contributed 13.6 percent to tŜƴƴǎȅƭǾŀƴƛŀΩǎ GSP and accounted for 10.9 

percent of ǘƘŜ ǎǘŀǘŜΩǎ total employment in 2008. Lƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ central countiesτthose counties 

ǿƘŜǊŜ ƻƴŜ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŎŜƴǘǊŀƭ ŎƛǘƛŜǎ ƛǎ ƭƻŎŀǘŜŘ, where greater population and business densities 

existτmanufacturing contributed 11.4 percent of GSP and employed 9.6 percent of workers. In 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǎǳōǳǊōŀƴ ŎƻǳƴǘƛŜǎτcounties that are part of the metropolitan statistical area and abut a 

central countyτmanufacturing accounted for 14.3 percent of GSP and employed 10.6 percent of 

workers. aŀƴǳŦŀŎǘǳǊƛƴƎ ƘŀŘ ǘƘŜ ƭŀǊƎŜǎǘ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǎǘŀǘŜΩǎ ƳƻǊŜ ǊǳǊŀƭ ŎƻǳƴǘƛŜǎΣ ǿƘŜǊŜ ƛǘ ŀŎŎƻǳƴǘŜŘ 

for 22.6 percent of GSP and 16.4 percent of employment. ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƳŀǇ ŘŜǘŀƛƭǎ ŜŀŎƘ ŎƻǳƴǘȅΩǎ 

designation for this analysis and indicates the specific mix of counties served by each IRC. 
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Mix of County Type Served by IRCs 

 

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 types experience very 

ŘƛŦŦŜǊŜƴǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǊŜŀƭƛǘƛŜǎΦ ¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ǎƘƻǿǎ Ƙƻǿ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ Ϸтс ōƛƭƭƛƻƴ 

ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ǎǘŀǘŜΩǎ ƻǾŜǊŀƭƭ DSP and its 643,573 jobs were divided by county type. As can be seen, 

although the actual dollar amount manufacturing contributed toward GSt ŀƴŘ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ 

employment totals were far greater in the 14 central counties and the 18 suburban counties, 

manufacturing accounted for a much greater share of GSP and employment in the rural areas of 

Pennsylvania.   

 

ManuŦŀŎǘǳǊƛƴƎΩǎ нллу LƳǇŀŎǘ ōȅ /ƻǳƴǘȅ ¢ȅǇŜ  

    GDP Employment 

County 
Type 

No. of 
Counties 

Total ($000) 
Manufacturing 

($000) 

Share of 
Manufacturing 

in Total, % 
Total Manufacturing 

Share of 
Manufacturing 

in Total, % 

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% 
Source: U.S. Census Bureau, County Business Patterns 
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DƛǾŜƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ŘƛǎǇǊƻǇƻǊǘƛƻƴŀǘŜ ƛƳǇŀŎǘ ƛƴ ǘƘŜ ǊǳǊŀƭ ŀǊŜŀǎΣ ƛǘ ƛǎ ƴƻǘ ǎǳǊǇǊƛǎƛƴƎ ǘƘŀǘ ǘƘƻǎŜ 

ŎƻǳƴǘƛŜǎ ǎǳŦŦŜǊŜŘ ŦǊƻƳ ǘƘŜ ǎƘŀǊǇ ŎƻƴǘǊŀŎǘƛƻƴ ƛƴ ǘƘŜ ƛƴŘǳǎǘǊȅΦ IƻǿŜǾŜǊΣ ǘƘŜ ǎǘŀǘŜΩǎ ǳǊōŀƴ ŀǊŜŀǎ ŀƭǎƻ 

suffered ǎǳōǎǘŀƴǘƛŀƭ ƭƻǎǎŜǎΦ CǊƻƳ нллс ǘƻ нллуΣ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘΩǎ ŎŜƴǘǊŀƭ ŎƻǳƴǘƛŜǎ ŜȄǇŜǊƛŜƴŎŜŘ ŀ оΦм 

percent loss in manufacturing GSP and a nearly 4.5 percent loss in employment. Its rural counties 

experienced a slightly smaller percentage loss in GSP (2.8%) but a greater percentage loss in 

ŜƳǇƭƻȅƳŜƴǘ όрΦр҈ύΦ hŦ ǘƘŜ ǎǘŀǘŜΩǎ ǘƻǘŀƭ ƭƻǎǎŜǎ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ DSP from 2006 to 2008, central counties 

accounted for 41 percent. Those same counties also bore the brunt of 44 percent of total job losses in 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ Ƴŀƴǳfacturing sector. All three county types saw employment levels shrink more than 

GSP. 

aŀƴǳŦŀŎǘǳǊƛƴƎΩǎ DSP and Employment Losses by County Type, 2006-2008 

    Manufacturing GSP ($000) Manufacturing Employment 

County Type 
No. of 

Counties 2006 2008 
% 

Change 2006 2008 % Change 

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 total GSP 

from 2006 to 2008 by 1.8 percent. Change in overall employment levels was also positive, but at a 

ǎǘŀƎƴŀƴǘ лΦс ǇŜǊŎŜƴǘΦ ¢ƘŜ ǎǘŀǘŜΩǎ ǳǊōŀƴ ŎƻǊŜ ǎŀǿ ǘƘŜ ƎǊŜŀǘŜǎǘ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ƻǾŜǊŀƭƭ DSP (2.2%), but 

employment grew at a sluggish pace of 0.5 percent. GSP grew at a rate 4.5 times as fast as employment 

did in the central counties. As lackluster as these numbers may seem, central counties accounted for 49 

ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ DSP in 2006; suburban counties contributed 37 percent and rural areas only 13 

percent. Although employment growth was lackluster across the state, only the rural areas saw actual 

job losses from 2006 to 2008, as can be seen in the following table.  

tŜƴƴǎȅƭǾŀƴƛŀΩǎ hǾŜǊŀƭƭ DSP and Employment Change by County Type, 2006-2008 

     Total GSP ($000) Total Employment 

County Type 
No. of 

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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0ÅÎÎÓÙÌÖÁÎÉÁȭÓ %ÍÐÌÏÙÍÅÎÔ ÂÙ %ÓÔÁÂÌÉÓÈÍÅÎÔ 3ÉÚÅ 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŜƳǇƭƻȅƳŜƴǘ, which accounted for roughly 1 of every 7 jobs in the 

state in 2006, was concentrated in midsized establishments, with the most common sizes being 100 to 

249 employees and 250 to 499 employees. Those two establishment sizes captured 39.5 percent of all 

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

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

2006, 262,000 worked in plants with 100-499 employees, and another 166,000 were in establishments 

with 500 or more employees.  

tŜƴƴǎȅƭǾŀƴƛŀΩǎ нллс 9ƳǇƭƻȅƳŜƴǘ 5ƛǎǘǊƛōǳǘƛƻƴ ōȅ 9ǎǘŀōƭƛǎƘƳŜƴǘ {ƛȊŜ 

 

 

.ŜǘǿŜŜƴ нллс ŀƴŘ нллуΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƭŀǊƎŜǎǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŜǎǘŀōƭƛǎƘƳŜƴǘǎ ς those with 

more than 1,000 employees ς shed more than 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. Outsourcing likely 

ŜȄǇƭŀƛƴǎ ǘƘŜ ǎǘŜŜǇ ƭƻǎǎŜǎ ŀƳƻƴƎ ǘƘŜ ǎǘŀǘŜΩǎ ƭŀǊƎŜr manufacturers. Manufacturers employing 250-499 

workers, which was the only establishment size to experience significant growth between 2006 and 

2008, may represent the optimal size for a globally competitive yet flexible manufacturing 

establishment that can withstand cyclical and structural change. Such plants would be small enough to 

be flexible and nimble and be at such a scale to be well-managed without excessive overhead 

employment, but large enough to endure, innovate and compete in a global market. 
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Employment Change by Establishment Size, 2006-2008    

  Manufacturing (31-33) Non-manufacturing 

Establishment 
Size 

Employment 
2006 

2006-2008 
Empl. 

Change 

% 2006-2008 
Empl. 

Change 
Employment 

2006 

2006-2008 
Empl. 

Change 

% 2006-2008 
Empl. 

Change 

Total 663,812 -25,131 -3.8% 4,526,137 66,208 1.5% 

1-4 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% 

20-49 81,888 120 0.1% 764,617 -48 0.0% 

50-99 90,869 19 0.0% 580,086 12,855 2.2% 

100-249 161,544 -7,967 -4.9% 698,151 25,146 3.6% 

250-499 100,848 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 of non-manufacturing workers. Notably, less 

than 22 percent of manufacturing employment is in "small" establishments, frequently defined as those 

with fewer than 50 employees. That compares to 43 percent of non-manufacturing employment. This 

would suggest that manufacturers tend to be disproportionately affected by federal and state policy 

changes, whether related to  health care, family leave or other workplace issues, that create 

government mandates but exempt small businesses from compliance.  
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Employment Distribution & Losses by Establishment Size 

  Manufacturing (31-33) Non-manufacturing 

Establishment 
Size 

2008 
Employment 
Distribution 

Distribution 
of 2006-

2008 
Employment 

Losses 

Ratio of 
Employment 

Losses to 
Employment 
Distribution 

2008 
Employment 
Distribution 

Distribution 
of 2006-2008 
Employment 

Losses 

Ratio of 
Employment 

Losses to 
Employment 
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 

10-19 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% 1.5 

100-249 24.3% 31.7% 1.3 15.4% 38.0% 2.5 

250-499 15.2% -11.4% -0.8 9.0% 6.2% 0.7 

500-999 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 

 

%ØÁÍÉÎÉÎÇ 0ÅÎÎÓÙÌÖÁÎÉÁȭÓ 2ÅÇÉÏÎÁÌ #ÏÍÐÅÔÉÔÉÖÅÎÅÓÓ 
 

A closer look at productivity among states that border with, or compete with, Pennsylvania 

ǊŜǾŜŀƭǎ ǘƘŀǘ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ƘŀǾŜ ƴƻǘ ƻƴƭȅ ŦŀƭƭŜƴ ōŜƭƻǿ ǘƘŜ ƴŀǘƛƻƴŀƭ ŀǾŜǊŀƎŜΤ ǘƘŜȅ ƘŀǾŜ 

fallen behind their competitors in neighboring states, as well. .ŀŎƪ ƛƴ мффуΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

manufacturing productivity was tops in the region. Its GSP per employee was roughly $10,000 higher 

than its closest competitor, Kentucky, and was nearly $30,000 higher than the poorest regional 

performer, New York.  By 2008, PeƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŘǳŎǘƛǾƛǘȅ had stagnated while several 

ǊŜƎƛƻƴŀƭ ŎƻƳǇŜǘƛǘƻǊǎ ƘŀŘ ŦŀǊ ƻǳǘǇŀŎŜŘ ƛǘΦ !ƭǘƘƻǳƎƘ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǇǊƻŘǳŎǘƛǾƛǘȅ ǎƘƻǿŜŘ 

growth from 2008 to 2010, it was not enough to keep the commonwealth ahead of all but two of its 

regional competitors ς West Virginia and Michigan. What happened?  

For all three states with the lowest productivity, the value of the goods produced as measured 

ōȅ DǊƻǎǎ {ǘŀǘŜ tǊƻŘǳŎǘ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ŘǊƻǇǇŜŘΦ  Lƴ aƛŎƘƛƎŀƴΩǎ ŎŀǎŜ ǘƘŜ ŎŀǳǎŜ ƛǎ ŎƭŜŀǊ ҍ 

ǘƘŜ ŘŜŎƭƛƴŜ ƻŦ ǘƘŜ 5ŜǘǊƻƛǘ ǘƘǊŜŜ ŀǳǘƻ ŀǎǎŜƳōƭŜǊǎ ŀƴŘ ǘƘŜƛǊ ǎǳǇǇƭȅ ŎƘŀƛƴΦ Lƴ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ ŎŀǎŜΣ ǘƘŜ 

challenge lies in chemical manufacturing and industries associated with natural resources.  

(Manufacturing in West Virginia is small wheƴ ŎƻƳǇŀǊŜŘ ǘƻ tŜƴƴǎȅƭǾŀƴƛŀΦ  Lƴ нллуΣ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΩǎ 

ƳŀƴǳŦŀŎǘǳǊƛƴƎ DǊƻǎǎ {ǘŀǘŜ tǊƻŘǳŎǘ ǿŀǎ ϷсΦт ōƛƭƭƛƻƴΣ ǿƘƛƭŜ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǿŀǎ ϷтсΦн ōƛƭƭƛƻƴύΦ Lƴ 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŎŀǎŜΣ ǘƘŜ ŎƻƴǎƻƭƛŘŀǘƛƻƴ ƛƴ ǘƘŜ ǇƘŀǊƳŀŎŜǳǘƛŎŀƭ ƛƴŘǳǎǘǊȅ ŀƴŘ ŘǊƻǇ ƛƴ ǘƘŜ ǾŀƭǳŜ ƻŦ 

petrochemical products, combined with bitter competition among Tier 3 manufacturers in the metals 

industries, has triggered sluggish productivity gains. Just as Michigan needs new manufactured 

products; so does Pennsylvania. The lesson is that those regions that produce commodity products will 
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face commodity pricing, commodity margins and declines in productivity as measured by value added 

per job. 

wŜƎƛƻƴŀƭ /ƻƳǇŀǊƛǎƻƴ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ aŀƴǳŦŀŎǘǳǊƛƴƎ tǊƻŘǳŎǘƛǾƛǘȅ 

 

 

The Midwest maintained its share (13%) of U.S. manufacturing GSP from 2003 to 2008. 

IƻǿŜǾŜǊΣ ǎǘŀǘŜǎ ƛƴ ǘƘŜ DǊŜŀǘ [ŀƪŜǎ ǊŜƎƛƻƴ ŀŎŎƻǳƴǘŜŘ ŦƻǊ ŀ ǎƳŀƭƭŜǊ ǎƘŀǊŜ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ 

GSP in 2008, down from 24 percent in 2003 to 21 percent. Most of this result is driven by the 

ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ neighborsτMichigan, Indiana and Ohio, with their reliance on the 

Detroit-based automotive supply chain.  Conversely, states in the Southwest and Far West increased 

their contribution to U.S. manufacturing GSP, as can be seen in the following charts. PennsȅƭǾŀƴƛŀΩǎ 

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. Manufacturing GSP by Region 

 

Source: Moody's Economy.com 

Among benchmark states, Pennsylvania contributes the third-greatest share of U.S. 

manufacturing GSP. 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 comparison states 

ƘŜƭŘ Ŏƻƴǎǘŀƴǘ ƻǾŜǊ ǘƘŜ ŘŜŎŀŘŜΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŎƻƴǘǊƛōǳǘŜŘ ǎƘŀǊŜ ǎƘǊŀƴƪΦ !ǎ ƴƻǘŜŘ ŜŀǊƭƛŜǊ ŀƴŘ ŀǎ ǘƘŜ 

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. Gross Product from manufacturing. By 2005, North Carolina 

had replaced Michigan as the second-ƭŀǊƎŜǎǘ ŎƻƴǘǊƛōǳǘƻǊ ŀƳƻƴƎ ōŜƴŎƘƳŀǊƪ ǎǘŀǘŜǎΦ .ȅ нллуΣ aƛŎƘƛƎŀƴΩǎ 

contribution to U.S. manufacturing GSP had dropped to sixth place among comparison states. 

Benchmarking {ǘŀǘŜǎΩ Share of U.S. Manufacturing 

1998 2003 2005 2008 

State 
Mfg. GSP 

($000) 

% of 
U.S. 
Mfg. 
GDP State 

Mfg. GSP 
($000) 

% of 
U.S. 
Mfg. 
GDP State  

Mfg. GSP 
($000) 

% of 
U.S. 
Mfg. 
GDP State 

Mfg. GSP 
($000) 

% of 
U.S. 
Mfg. 
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% MI $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% MI $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% MI $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 $35,154,920 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% 
WV $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 Quotient of Gross Product, which is also known as 

value added or GSP.   

The location quotient (LQ) is a ratio of two percentages. In the first step of the calculation, 

ƳŀƴǳŦŀŎǘǳǊƛƴƎΩǎ ǇŜǊŎŜƴǘŀƎŜ ǎƘŀǊŜ ƻŦ DǊƻǎǎ tǊƻŘǳŎǘ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ōƻǘƘ ŦƻǊ tŜƴƴǎȅƭǾŀƴƛŀ ŀƴŘ ǘƘŜ ¦ƴƛǘŜŘ 

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 

ƻŦ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩǎ DǊƻǎǎ tǊƻŘǳŎǘ ƛǎ Ŝǉǳŀƭ ǘƻ ǘƘŜ ǎƘŀǊŜ ƻŦ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǘƻ ǘƘŜ ƴŀǘƛƻƴΩǎ 

Gross Product.  If the ratio is greater than 1.00, manufacturing in the state would make a greater than 

average contribution to Gross Productτin other words, the state has a demonstrated competitive 

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 exporters and part of the economic base, but, on the whole, the 

industry or sector is either largely population-serving or does not represent a demonstrated competitive 

advantage. 

In the case of manufacturing in Pennsylvania in 1998 and 2008, the location quotient for 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ GSP in 2008 is estimated to be 1.18, indicating that PennsylvaniaΩǎ 

manufacturing sector makes a nearly 20 percent larger contribution to Gross Product than does 

manufacturing nationally. The sector is large and a critical part of the Commonwealth's economic base.   

!ǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ƛƴŘƛŎŀǘŜǎΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƛǎ ǎƛƳƛƭŀǊ ǘƻ ƭŜǾŜƭǎ ǎŜŜƴ ƛƴ 

Missouri, Texas, Connecticut, Minnesota and Illinois. Pennsylvania has a lower concentration in 

manufacturing 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 Maryland. Only Indiana, North Carolina and New Jersey saw their location 

quotient increase from 1998 to 2008. Manufacturing in Indiana and New Jersey is a strong export 

ƛƴŘǳǎǘǊȅΦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ŘŜŎƭƛƴŜŘ ōȅ лΦлп points, similar to LQ decreases 

experienced by West Virginia, Maryland, Ohio and New York.  
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Benchmarking Manufacturing GSP Location Quotient 

State 1998 2008 Change 

Indiana 1.91 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 with a significant presence of manufacturing experienced GSP declines from 1998 to 

2008. Among comparison states, PŜƴƴǎȅƭǾŀƴƛŀ ǊŀƴƪŜŘ ƛƴ ǘƘŜ άƳƛŘŘƭŜ ƻŦ ǘƘŜ ǇŀŎƪέ in terms of change in 

annual growth rate, with a decline of 1.7 percent. Three states in the comparison group ς North 

Carolina, New York and Maryland ς managed to turn the corner on decline between 2003 and 2008. 

However, Ohio, Michigan and Indiana ς three states with some of the heaviest manufacturing presence 

ς were still experiencing decline in manufacturing GSP ŘǳǊƛƴƎ ǘƘŜ ƭŀǎǘ ƘŀƭŦ ƻŦ ǘƘŜ ŘŜŎŀŘŜΦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

manufacturing presence is similar to these latter three, but its experience has been different. Unlike the 

auto-dependent Great Lakes states, tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ GSP showed signs of modest 

recovery between 2005 and 2008. Most of the states in the comparison group were seeing a rebound in 

manufacturing GSP from 2005 to 2008. 
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Manufacturing Gross Product by State 

State 2008 GSP 
05-08 
CAGR 

03-08 
CAGR 

98-08 
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% -7.3% -4.0% 

Source: Moody's Economy.com    
 

In the table above, the compound average growth rate (CAGR) of Gross State Product is 

displayed.  The CAGR is the average growth rate, controlling for the effects of compounding.5 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇǊƻƎǊŜǎǎ ƛƴ ǘǳǊƴƛƴƎ ŀǊƻǳƴŘ ǘƘŜ ǇŜǊŦƻǊƳŀƴŎŜ ƻŦ ƛǘǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ƛǎ ǘƻƭŘ ƛƴ ǘƘŜǎŜ 

numbers. Between 2003 and 2008, 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 swing of 1.8 

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 re-concentratingτMaryland (1.7 percentage points), Massachusetts (2.9 percentage points), 

and New Jersey (3.4 percentage points). 

 

Earnings  
Manufacturing continues to pay high earnings compared to other industries. This is true in 

tŜƴƴǎȅƭǾŀƴƛŀ ŀǎ ǿŜƭƭ ŀǎ ŀŎǊƻǎǎ ŎƻƳǇŀǊƛǎƻƴ ǎǘŀǘŜǎΦ !ǘ ϷрнΣнлпΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŀǾŜǊŀƎŜ earnings for 

manufacturing falls below the median ($54,402) for the benchmark states, as the following figure shows. 

Interestingly, North Carolina, which has a relatively large manufacturing sector that performed relatively 

well over the past 10 years, has average earnings that are relatively close to those paid in Pennsylvania. 

New York, another state with a sizable manufacturing sector 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 Annual Growth rate (CAGR) is:  

[(End year GSP/Beginning year) ^1/number of years] -1.  
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Average Annual Manufacturing Earnings by State 

 

 

Technology and the Overall Growth of State Economies  
The manufacturing sector of the economy has changed dramatically over the past two decades. 

Rapid changes in technology have transformed processes and created new product opportunities. At the 

same time, the composition of the manufacturing workforce has changed due to the integration of 

information technologies into the shop floor and along the entire value chain. No analysis of 

manufacturing would be complete without some understanding of the effect of technology on economic 

growth. Comparing states in terms of how technology intensive their manufacturing is reveals a 

relationship between technology and growth in Gross State Product over time. Specifically, the greater 

the share of Gross State Product that is generated by very technologically intense industries, the higher 

ƛǎ ǘƘŜ ǎǘŀǘŜΩǎ ƻǾŜǊŀƭƭ ƎǊƻǿǘƘ ǊŀǘŜ ŀǎ ƳŜŀǎǳǊŜŘ ōȅ ǇŜǊŎŜƴǘŀƎŜ ŎƘŀƴƎŜ ƛƴ DǊƻǎǎ {ǘŀǘŜ tǊƻŘǳŎǘΦ  Overall 

growth in GSP in Pennsylvania, which has 28 percent of its manufacturing sector involved in high-

intensity technology industries, grew by 16 percent from 1998 to 2008.  

Our analysis of the impact of technology intensity involved classifying all industries, 

manufacturing and non-manufacturing, at the national level into one of three technology categories 

based on the educational requirements of the workforce in that industry: very technologically intensive, 

moderately technologically intensive, low technologically intensive. The group left over is categorized as 

having no technological intensity. The industries in each group are listed in an appendix to this report.  

 Total technology-intensive gross product (very intense, moderately intense, and low intensity) in 

Pennsylvania is 18.1 percent of overall gross product, compared to the national average of 19.5 percent. 
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/ƻƳǇŀǊƛƴƎ tŜƴƴǎȅƭǾŀƴƛŀ ǘƻ ƛǘǎ ǊŜƎƛƻƴŀƭ ǇŜŜǊǎ ǊŜǾŜŀƭǎ ǘƘŜ ǊƻƭŜ ǘƘŀǘ ƳŀƴǳŦŀŎǘǳǊƛƴƎ Ǉƭŀȅǎ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

technology-based economic development. Pennsylvania lags in its dependence on technology intensive 

manufacturing. 

There is a negative 5.7 percentage point difference between the contributions that technology-

ƛƴǘŜƴǎŜ ƛƴŘǳǎǘǊƛŜǎ ƳŀƪŜ ǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩǎ D{t ŀƴŘ ǘƘŜ ŀǾŜǊŀƎŜ ŎƻƴǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ ǇŜŜǊ ƎǊƻǳǇ ƻŦ ǎǘŀǘŜǎ 

(18.1% vs. 23.7%). Yet, the very technology-intense industries contribute a larger share of GSP in 

Pennsylvania than 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 the peer-group states. And industries 

with low levels of technological intensity contribute 6.2 percent 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 intensive manufacturing industries 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-

intensive industries account for 18.2 percent of overall gross product, with 6.7 percent of total GSP 

coming from technology-intensive manufacturing. New Jersey has 19.5 percent of its overall GSP growth 

coming from technology-intensive activities, with manufacturing accounting for 4.7 percent.  

tŜƴƴǎȅƭǾŀƴƛŀΩǎ {ƘŀǊŜ ƻŦ GSP From Technology-Intensive Industries, 2008 

  Pennsylvania 
Regional 
Peers* 

United 
States 

Total Technology-Intensive GSP in Private Sector 18.1% 23.7% 19.5% 

High Technology Intensity 6.3% 5.5% 7.1% 

Very Technology-Intensive Manufacturing          1.9% 1.8% 2.2% 

Very Technology-Intensive Pipeline & Telecommunication         0.1% 0.2% 0.3% 

Very Technology-Intensive Service         4.3% 3.4% 4.6% 

Moderate Technology Intensity 5.6% 3.9% 6.8% 

Moderate Technology-Intensive Manufacturing 0.7% 0.6% 0.8% 

Moderate Technology-Intensive Others 3.0% 1.9% 4.1% 

Moderate Technology-Intensive Service 1.9% 1.4% 1.9% 

Low Technology Intensity   6.1% 14.3% 5.5% 

Low Technology-Intensive Manufacturing          1.2% 0.9% 1.3% 

Low Technology-Intensive Pipeline & Telecommunication 2.1% 1.6% 2.0% 

Low Technology-Intensive 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     

 

 

 

 



 

60 
 

Technology-ƛƴǘŜƴǎƛǾŜ ƛƴŘǳǎǘǊƛŜǎ ŀŎŎƻǳƴǘ ŦƻǊ млΦр ǇŜǊŎŜƴǘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜƳǇƭƻȅƳŜƴǘΣ 

compared to 11.6 percent nationwide and 8.6 percent among regional peers. As can be seen in the 

following table, technology-ƛƴǘŜƴǎƛǾŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀŎŎƻǳƴǘǎ ŦƻǊ нΦо ǇŜǊŎŜƴǘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

employment. That compares to the U.S. ŀǾŜǊŀƎŜ ƻŦ нΦр ǇŜǊŎŜƴǘ ŀƴŘ нΦл ǇŜǊŎŜƴǘ ŀƳƻƴƎ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 

ǊŜƎƛƻƴŀƭ ǇŜŜǊǎΦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜƳǇƭƻȅƳŜƴǘ ƛƴ ƭƻǿ-intensity industries is above average for the nation 

ŀƴŘ ŦƻǊ ǘƘŜ ǎǘŀǘŜΩǎ ǊŜƎƛƻƴŀƭ ǇŜŜǊǎΦ 

PennsylvaniaΩǎ 9ƳǇƭƻȅƳŜƴǘ ƛƴ ¢ŜŎƘƴƻƭƻƎȅ-Intensive Industries 

  Pennsylvania 
Regional 
Peers* 

United 
States 

Total Technology-Intensive Employment in Private Sector 10.5% 8.6% 11.6% 

High Technology Intensity        3.8% 3.4% 4.4% 

Very Technology-Intensive Manufacturing 1.1% 1.1% 1.5% 

Very Technology-Intensive Pipeline & Telecommunication 0.0% 0.0% 0.1% 

Very Technology-Intensive Service                                               2.6% 2.2% 2.8% 

Moderate Technology Intensity 3.3% 2.7% 4.3% 

Moderate Technology-Intensive Manufacturing  0.5% 0.3% 0.4% 

Moderate Technology-Intensive Others   1.7% 1.5% 2.7% 

Moderate Technology-Intensive Service 1.2% 0.9% 1.2% 

Low Technology Intensity  3.4% 2.6% 2.9% 

Low Technology-Intensive Manufacturing      0.7% 0.5% 0.6% 

Low Technology-Intensive Pipeline & Telecommunication      0.7% 0.6% 0.7% 

Low Technology-Intensive Service      2.1% 1.4% 1.6% 

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

Source: Moody's Economy.com     

 

The number of technology-intensive manufacturing industries with high concentration (LQ>1) in 

Pennsylvania decreased ǎƛƴŎŜ ǘƘŜ нллп ǎǘǳŘȅ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŘǊƛǾŜǊ ƛƴŘǳǎǘǊƛŜǎ. Of 43 technology-

intensive industries, all have a presence in Pennsylvania, with 20 of those in manufacturing. Since the 

нллп ǎǘǳŘȅ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŘǊƛǾŜǊ ƛƴŘǳǎǘǊƛŜǎΣ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘŜŎƘƴƻƭƻƎȅ-intensive industries has been 

updated. One industry ς NAICS 5191, Other Information Services ς is excluded from the updated 

definition. Three Pennsylvania manufacturing industries have very high Gross Product LQ among 

technology-intensive industries. They are Pharmaceuticals (1.63Σ ƳŜŀƴƛƴƎ ǘƘŀǘ ǘƘƛǎ ƛƴŘǳǎǘǊȅΩǎ 

contribution to state GSP is 63% greater than its contribution nationally), Manufacturing 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 contribution to Gross National 

Product). Pharmaceuticals is a very technologically intensive industry, whereas Manufacturing and 

Reproducing Magnetic and Optics Media has moderate technology intensity and Other Transportation 

Equipment Manufacturing has low technology intensity.  

Location quotient for a few other Pennsylvania manufacturing industries indicate strong 

competitive advantage, with LQs for GSP greater than 1.10, or 10 percent greater than their 

contribution nationally. These industries are: Paint, Coating, and Adhesive Manufacturing (1.19) and 

Electrical Equipment Manufacturing (1.20). A 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 Service Industry Machinery (1.03), Industrial Machinery Manufacturing (1.08), and 

Other Chemical Manufacturing (1.08). The following figure details the location quotient for each 

technology-intensive industry in Pennsylvania. Two of theseτCommercial and Service Industry 

Machinery and Industrial Machinery Manufacturingτare industries with moderate technology intensity; 

the other three have low technological intensity.   

 

Level of Specialization Among Technology-Intensive Industries in Pennsylvania 

 

Source: Moody's Economy.com. 

Note: P & T abbreviates Pipeline and Telecommunication Industries. Forestry technology-intensive industries consist 

of NAICS 1131 and 1132. Pipeline Transportation technology-intensive industries consist of NAICS 4861, 4862 and 4869. 
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Manufacturing  0ÁÔÅÎÔÓȡ #ÒÉÔÉÃÁÌ ÔÏ 0ÅÎÎÓÙÌÖÁÎÉÁȭÓ )ÎÎÏÖÁÔÉÏÎ )ÎÆÒÁÓÔÒÕÃÔÕÒÅ  
 ¢ƻ ŜȄǇƭƻǊŜ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƛƴƴƻǾŀǘƛƻƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ǘƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ǘƘŀǘ 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ play in that infrastructure, the study team examined the patents issued 

and filed by companies and individuals located in the state. Although a patent analysis does not capture 

all forms of innovation, it does provide an important perspective 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 : 

¶ From 2001 to 2010, Pennsylvania companies and inventors living in Pennsylvania registered 

57,175 patents and patent applications. 

¶ Innovation is highly concentrated into specific knowledge areas.  Forty-three percent of all 

patents registered by Pennsylvania companies and universities from 2001 to 2010 are in 

three fields of innovation ҍ Medical, Biochemical and Data Processing. 

¶ Of the 16,054 patents issued between 2001 and 2010 to Pennsylvania companies and 

universities:  

o 9,577 (59.7%) were assigned to manufacturing companies. (We consider this a 

conservative estimate. Data limitations prevent a full accounting.) 

o These 9,577 patents came from 20 different 4-digit NAICS industries. 

o 36 manufacturing companies accounted for 7,340 (45.7%) of the corporate and 

university patents.  

o 33.4% percent of all manufacturing patents assigned were in the Medical, 

Biochemistry, and Data Processing innovation fields. 

o PennsylvaniaΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƳǇŀƴƛŜǎ are also patenting in other areas, including 

optics and semiconductors, computer and electrical equipment manufacturing, 

transportation, and new product development. 

o Seven non-manufacturing companies accounted for 446 patents. 

o Seven universities accounted for 1,617 patents. 

¶ Eleven of the most active patenting manufacturing companies are either in the medical 

equipment or pharmaceuticals industries.  

¶ Global manufacturing companies with a research presence in Pennsylvania are leading 

sources of patents. Pennsylvania ranks sixth in the nation in terms of the number of 

establishments in semiconductor manufacturing, with more than 226 such establishments.  

¶ Pennsylvania ranks seventh in the nation for both the number of establishments in 

communication equipment manufacturing (61) and in computer and peripheral equipment 

manufacturing (46). 

¶ The three Pennsylvania manufacturing companies registering the most patents specialize in 

semiconductors, communication equipment manufacturing, and computer and peripheral 

equipment manufacturing. 

 

 These data demonstrate that innovation 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 no surprise 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 

research and development and in basic science 

supported by their respective governments. These 

three regional markets are so important that 

companies will frequently apply for patent protection 

in all three. Each has similar shares of economically 

valuable patents.6 Combined, these three markets 

account for 90 percent of high-value patents.  

 

 Patenting activity is growing in the emerging 

Asian economies. The National Science Foundation 

groups patents from nine Asian countries together for 

analytical purposes. The nations in the Asia-9 are: 

India, Indonesia, Malaysia, the Philippines, Singapore, 

South Korea, Taiwan, Thailand and Vietnam.  The 

Asia-9 share of economically valuable patents 

increased from 1 percent in 1997 to 6 percent in 

2006, with patenting activity in South Korea 

accounting for nearly all of this increase. 

 

 New growth economics has stressed the 

connection between knowledge and economic 

development, and there is widespread acceptance of 

innovation's role in economic progress. There are two 

ways of thinking about the connection between knowledge, innovation and economic development. The 

first is a business-centric view. As products age, both in terms of location along the product cycle and in 

terms of the chronological age of the product, competitors appear, prices are cut, margins erode, and 

productivity, measured in terms of value added per hour worked, declines. That is where margins play a 

key role in measured productivity. Margins are only maintained with a steady flow of innovation that 

preventǎ ǘƘŜ ōǳǎƛƴŜǎǎΩǎ ǇǊƻŘǳŎǘ ŦǊƻƳ ōŜŎƻƳƛƴƎ ŎƻƳƳƻŘƛǘƛȊŜŘΦ ! ƳƻǊŜ ōǊƻŀŘƭȅ ƳŀǊƪŜǘ-oriented view of 

the economic importance of innovation is generalized from the business view: Innovation is the source 

of regional competitive advantage. Science and technologies that are rapidly evolving mean that 

knowledge transfer occurs less from reading about the knowledge (this is termed codified knowledge), 

and more from learning by doing and through personal interactions (tacit knowledge). This leads to a 

regional aggregation of talent around the science or technology and the products that are spun off. 

 

                                                           
6
 National Science Foundation, Science and Engineering Indicators: 2010. http://www.nsf.gov/statistics/seind10/start.htm 
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 Although not 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 personal income over time to its stock 

of patents.7 The authors examined factors contributing to per capita income growth throughout the 48 

ŎƻƴǘƛƎǳƻǳǎ ǎǘŀǘŜǎ ŦǊƻƳ мфоф ǘƻ нллпΦ ¢ƘŜȅ ŦƻǳƴŘ ǘƘŀǘ ŀ ǎǘŀǘŜΩǎ ƪƴƻǿƭŜŘƎŜ ǎǘƻŎƪǎ όƳŜŀǎǳǊŜŘ ōȅ ƛǘǎ ǎǘƻŎƪ 

of patents and its high school and college attainment rates) are 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 issued and filed for serves as a reasonable measure of global technological 

innovation. Companies and individuals from the United States are the leading source of U.S. Patent and 

Trademark Office (USPTO) patent applications. However, foreign-based inventors, attracted by the size 

and openness of the U.S. market, have traditionally provided almost half of annual applications. In 2008, 

the U.S. share of patent applications declined to 51 percent, whereas both second-ranked Japan and the 

third-ranked EU saw gains. At 10 percent, the Asia-9 share of U.S. patent applications in 2008 was flat 

compared to 2007. Patent applications from India and China grew but remained modest, with India's 

share below and China's share barely above 1 percent. Trends are similar for patents granted. 

 For this research, we used the date when the patent application was filed in the patent office as 

marking the existence of innovative activity. This date better characterizes the pool of knowledge 

surrounding the patent activity because it disregards the time required for processing the application 

and for inspecting and granting a patent.8  

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 4 years from the filing date (see charts). John Schmid of 

the Milwaukee Journal Sentinel reported that 1.2 million applications currently await the deliberations 

of the U.S. Patent Office.  

¢ƻ ŀƴŀƭȅȊŜ ǘƘŜ ǇŀǘŜƴǘƛƴƎ ŀŎǘƛǾƛǘȅ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƛƴǾŜƴǘƻǊǎΣ Řŀǘŀ ǿŜǊe downloaded from the 

Thompson Delphion patent database for the years 2001 to 2010.  Patents are classified according to the 

type of technology they incorporate into one of 568 patent subclasses of the International Patent 

Classification (IPC) system. 

 From 2001 to 2010, Pennsylvania companies and inventors living in Pennsylvania registered 

57,175 patents and patent applications. Of the total patents and patent applications (both referred to 

simply as patents for the remainder of this discussion): 

¶ 16,054 (28%) were owned by companies located in Pennsylvania, as noted earlier. 

Presumably, these patents have the greatest direct potential to benefit the state economy, 

                                                           
7
 Bauer, Paul W., Schweitzer, Mark E., & Shane, Scott A. (2006, May). "State Growth Empirics: The Long-Run Determinants of 

State Income Growth." FRB of Cleveland Working Paper No. 06-06. Available at SSRN: http://ssrn.com/abstract=1022341 
8
 See Wall Street JournalΣ 5ŜŎŜƳōŜǊ мрΣ нлмлΣ ά! ǘŜŎƘ ŜƴǘǊŜǇǊŜƴŜǳǊϥǎ ŜƛƎƘǘ ȅŜŀǊ ǇŀǘƛŜƴǘ ǿŀƛǘΣέ ŀƴŘ WƻƘƴ {ŎƘƳƛŘΣ Milwaukee 

Journal SentinelΣ WŀƴǳŀǊȅ мсΣ нлммΣ Ϧ¦Φ{Φ tŀǘŜƴǘ ŀǇǇǊƻǾŀƭǎ ǎƭƻǿ ŘŜǎǇƛǘŜ ŜŦŦƻǊǘǎ ǘƻ ƛƳǇǊƻǾŜΦέ Available: 
http://www.jsonline.com/watchdog/watchdogreports/113830084.html. This follows up on a June 2009 article that Schmid 
wrote, available: http://www.jsonline.com/business/53319162.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, 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ Ƴƻǎǘ ƛƴƴƻǾŀǘƛǾŜ ŎƻƳǇŀƴƛŜǎ ŀǊŜ Ǝƭƻōŀƭƭȅ ŀŎǘƛǾŜΦ 

¶ 21,946 (38%) were owned by inventors living in Pennsylvania. These patents may be 

commercialized in Pennsylvania, and thus directly benefit the state economy, or they may 

be commercialized outside the Commonwealth, yielding indirect benefits through royalty 

payments.  

¶ 19,175 (nearly 34%) were developed by Pennsylvania inventors but owned by non-

Pennsylvania companies. Even if these patents are commercialized outside of the state, 

knowledge developed in preparation of these patents may have benefited the Pennsylvania 

economy due to knowledge transfers to in-state companies through social networks and 

contractual and corporate relationships. 

 

 

Signs of Specialized Knowledge 

 tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇŀǘŜƴǘ ŀŎǘƛǾƛǘȅ ƛǎ ŎƻƴŎŜƴǘǊŀǘŜŘ ƛƴ ŀ handful of IPC subclasses. Twenty-five patent 

subclasses, or only 4.4 percent of the 568 subclasses, capture 54 percent of all patents registered by 

Pennsylvania companies and universities from 2001 to 2010. There were more than 550 patents in each 

of these 25 subclasses. This suggests significant knowledge agglomeration is taking place within each of 

these areas of technological development. In Pennsylvania, three fields of innovation ҍ Medical, 

Biochemical and Data Processing ҍ account 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 patents (37% of ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 25 most active 

subclasses): 

¶ A61K Preparations for Medical, Dental or Toilet Purposes ς 7,513 (13.1%) 

¶ A61B Diagnosis; Surgery; Identification ς 2,088 (3.7%) 

¶ A61F Filters Implantable into Blood Vessels; Prostheses ς 953 (1.7%) 

¶ A61M Devices for Introducing Media into, or onto, the Body ς 812 (1.4%) 

Biochemical Innovation ς 6,632 patents (22% ƻŦ ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 25 most active 

subclasses): 

¶ C07D Heterocyclic Compounds ς 1,011 (1.8%) 

¶ C07K Peptides ς 975 (1.7%) 

¶ B01D Separation in Physical or Chemical Processes ς 858 (1.5%) 

¶ C12N Micro-organisms or Enzymes; Compositions Thereof ς 691 (1.2%) 

¶ C07C Acyclic or Carbocyclic Compounds ς 686 (1.2%) 

¶ B01J Chemical or Physical Processes, e.g. Catalysis, Colloid Chemistry ς 646 (1.1%) 

¶ C08G Macromolecular Compounds Obtained Otherwise ς 626 (1.1%) 

¶ C08F Macromolecular Compounds Obtained ς 575 (1%) 

¶ B29C Shaping or Joining of Plastics ς 564 (1.0%) 
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Data Processing Innovation ς 6,583 patents (21% ƻŦ ŀǇǇƭƛŎŀǘƛƻƴǎ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ 25 most active 

subclasses): 

¶ G06F Electric Digital Data Processing ς 3,548 (6.2%) 

¶ G06Q Data Processing Systems or Methods ς 1,352 (2.4%) 

¶ H04L Transmission or Digital Information, e.g. Telegraphic Communication ς 844 (1.5%) 

¶ G06K Recognition of Data; Presentation of Data; Record Carriers ς 839 (1.5%) 

 

 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 Pennsylvania 

Patent Subclass Frequency Percent 

Cumulative 
Number of 

Patents 

Cumulative 
Percent of 
Patents 

A61K PREPARATIONS FOR MEDICAL, DENTAL, OR TOILET PURPOSES  7,513 13.1 7,513 13.1 

G06F ELECTRIC DIGITAL DATA PROCESSING 3,548 6.2 11,061 13.2 

A61B DIAGNOSIS; SURGERY; IDENTIFICATION 2,088 3.7 13,149 19.4 

G06Q DATA PROCESSING SYSTEMS OR METHODS 1,352 2.4 14,501 23.0 

B32B 
LAYERED PRODUCTS, i.e. PRODUCTS BUILT-UP OF STRATA OF FLAT OR 
NON-FLAT. 1,055 1.8 15,556 25.4 

C07D HETEROCYCLIC COMPOUNDS in Organic Chemistry 1,011 1.8 16,567 27.2 

H01R ELECTRICALLY-CONDUCTIVE CONNECTIONS 988 1.7 17,555 29.0 

C07K PEPTIDES  975 1.7 18,530 30.7 

A61F 
FILTERS IMPLANTABLE INTO BLOOD VESSELS; PROSTHESES;  
BANDAGES, DRESSINGS OR ABSORBENT PADS; FIRST-AID KITS 953 1.7 19,483 32.4 

B01D SEPARATION in PHYSICAL OR CHEMICAL PROCESSES 858 1.5 20,341 34.1 

H01L SEMICONDUCTOR DEVICES; ELECTRIC SOLID STATE DEVICES 854 1.5 21,195 35.6 

H04L 
TRANSMISSION OF DIGITAL INFORMATION, e.g. TELEGRAPHIC 
COMMUNICATION 844 1.5 22,039 37.1 

G06K RECOGNITION OF DATA; PRESENTATION OF DATA; RECORD CARRIERS; 839 1.5 22,878 38.5 

A61M DEVICES FOR INTRODUCING MEDIA INTO, OR ONTO, THE BODY  812 1.4 23,690 40.0 

G01N 
INVESTIGATING OR ANALYSING MATERIALS  
BY DETERMINING THEIR CHEMICAL OR PHYSICAL PROPERTIES 800 1.4 24,490 41.4 

B65D CONTAINERS FOR STORAGE OR TRANSPORT OF ARTICLES OR MATERIALS 713 1.2 25,203 42.8 

C12N MICRO-ORGANISMS OR ENZYMES; COMPOSITIONS THEREOF  691 1.2 25,894 44.1 

C07C ACYCLIC OR CARBOCYCLIC COMPOUNDS 686 1.2 26,580 45.3 

H04N PICTORIAL COMMUNICATION, e.g. TELEVISION  669 1.2 27,249 46.5 

B01J 
CHEMICAL OR PHYSICAL PROCESSES, e.g. CATALYSIS, COLLOID CHEMISTRY 
 THEIR RELEVANT APPARATUS 646 1.1 27,895 47.6 

G02B OPTICAL ELEMENTS, SYSTEMS, OR APPARATUS  644 1.1 28,539 48.8 

C08G 

MACROMOLECULAR COMPOUNDS OBTAINED OTHERWISE THAN  
BY REACTIONS ONLY INVOLVING CARBON-TO-CARBON UNSATURATED 
BONDS 626 1.1 29,165 49.9 

B05D 
PROCESSES FOR APPLYING LIQUIDS OR OTHER FLUENT MATERIALS TO 
SURFACES 582 1.0 29,747 51.0 

C08F 
MACROMOLECULAR COMPOUNDS OBTAINED BY REACTIONS  
ONLY INVOLVING CARBON-TO-CARBON 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 applications were submitted from 2005 to 2010 (7,956 annually, on average) compared to the 

four previous years, which saw an average of 4,225 patent applications filed annually. This phenomenon 

was counter to the national trend, which saw a drop off in patenting activity.  

 

As the following table shows, all three ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ Ƴƻǎǘ ŀŎǘƛǾŜ ƛƴƴƻǾŀǘƛƻƴ fields decreased 

ǘƘŜƛǊ ǎƘŀǊŜ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǇŀǘŜƴǘǎ within the top 25 technologies and within all patent fields. Even though 

the actual number for Medical patents increased by 240 to 4,805, the innovation field's share of 

Pennsylvania's patents declined from 18 percent in 2001-2004 to 15.1 percent in 2005-2010. 

Biochemical filings showed the greatest  of decline, dropping from 16.9 percent of all filings and grants 

to 9.5 percent. (The actual  number decreased from 4,293 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, 2001-2010  

  2001-2010 2001-2004 2005-2010 

  # of Patents % of Total # of Patents 
% of 
Total 

# of 
Patents 

% of 
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 ÏÆ 0ÅÎÎÓÙÌÖÁÎÉÁȭÓ #ÏÒÐÏÒÁÔÉÏÎÓ ÁÎÄ 5ÎÉÖÅÒÓÉÔÉÅÓ 

 Of the total 16,054 patents registered to Pennsylvania organizations, 9,344 (58.2%) were 

assigned to 50 companies. More notably, 36 manufacturing companies accounted for 7,340 of those 

patents. Seven non-manufacturing companies accounted for 417 patents, and seven universities 

accounted for 1,587 patents, or nearly 10 percent of the total for Pennsylvania companies. These 

universities are: 

¶ The University of Pennsylvania 

¶ The Penn State University 

¶ The University of Pittsburgh 

¶ Carnegie Mellon University 

¶ Drexel University 

¶ Thomas Jefferson University 

¶ Temple University 
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 In total, 9,577 (60%) of the 16,054 patents were assigned to manufacturing companies. We 

consider this a conservative estimate. To identify manufacturing companies, we 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 Corporation. To supplement that data, we used 

public databases, including Referenceusa.com, Manta.com, Harris Selectory database, and 

Highbeam.com. In cases of conflicting information, we consulted ŎƻƳǇŀƴƛŜǎΩ ǿŜōsites. 

 

-ÁÎÕÆÁÃÔÕÒÉÎÇȡ 0ÁÒÔ ÏÆ 0ÅÎÎÓÙÌÖÁÎÉÁȭÓ )ÎÎÏÖÁÔÉÏÎ )ÎÆÒÁÓÔÒÕÃÔÕÒÅ  

 Pennsylvania manufacturing companies patent across 414 technology subclasses. Nearly half 

(48.5%) of all patents assigned to manufacturing companies were in 21 subclasses. Each of these top 

subclasses had at least 100 patents. Seventy percent of manufacturing patents in these 21 subclasses, or 

33.4 percent of all manufacturing patents assigned to Pennsylvania companies, were in the Medical, 

Biochemistry and Data Processing innovation fields. 
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Top 21 Patent Subclasses Among Pennsylvania Manufacturing Companies  

Patent Subclass 

Number 
of 

Patents Percent 

Cumulative 
Number of 

Patents 
Cumulative 

Percent 

A61K PREPARATIONS FOR MEDICAL, DENTAL, OR TOILET PURPOSES  539 5.6 539 5.6 

G06F ELECTRIC DIGITAL DATA PROCESSING 537 5.6 1,076 11.2 

H01R ELECTRICALLY-CONDUCTIVE CONNECTIONS 443 4.6 1,519 15.9 

A61B DIAGNOSIS; SURGERY; IDENTIFICATION 363 3.8 1,882 19.7 

A61M DEVICES FOR INTRODUCING MEDIA INTO, OR ONTO, THE BODY  287 3.0 2,169 22.6 

H01L SEMICONDUCTOR DEVICES; ELECTRIC SOLID STATE DEVICES 244 2.5 2,413 25.2 

H04N PICTORIAL COMMUNICATION, e.g. TELEVISION  203 2.1 2,616 27.3 

H04L 

TRANSMISSION OF DIGITAL INFORMATION, e.g. TELEGRAPHIC 
COMMUNICATION 199 2.1 2,815 29.4 

B65D CONTAINERS FOR STORAGE OR TRANSPORT OF ARTICLES OR MATERIALS 186 1.9 3,001 31.3 

G06K RECOGNITION OF DATA; PRESENTATION OF DATA; RECORD CARRIERS; 181 1.9 3,182 33.2 

B29C SHAPING OR JOINING OF PLASTICS 179 1.9 3,361 35.1 

B01D SEPARATION in PHYSICAL OR CHEMICAL PROCESSES 177 1.8 3,538 36.9 

C08G 

MACROMOLECULAR COMPOUNDS OBTAINED OTHERWISE  
THAN BY REACTIONS ONLY INVOLVING CARBON-TO-CARBON 
UNSATURATED BONDS 166 1.7 3,704 38.7 

B32B 
LAYERED PRODUCTS, i.e. PRODUCTS BUILT-UP OF STRATA OF FLAT OR 
NON-FLAT. 134 1.4 3,838 40.1 

C08F 

MACROMOLECULAR COMPOUNDS OBTAINED  
BY REACTIONS ONLY INVOLVING CARBON-TO-CARBON UNSATURATED 
BONDS 122 1.3 3,960 41.3 

G02B OPTICAL ELEMENTS, SYSTEMS, OR APPARATUS  120 1.3 4,080 42.6 

B01J 
CHEMICAL OR PHYSICAL PROCESSES,  
e.g. CATALYSIS, COLLOID CHEMISTRY; THEIR RELEVANT APPARATUS 118 1.2 4,198 43.8 

G01N 
INVESTIGATING OR ANALYSING MATERIALS  
BY DETERMINING THEIR CHEMICAL OR PHYSICAL PROPERTIES 117 1.2 4,315 45.1 

C07C ACYCLIC OR CARBOCYCLIC COMPOUNDS 115 1.2 4,430 46.3 

H04B 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 average, manufacturing companies registered more than twice as many patents annually 

from 2005 to 2010 (1,389) as they did from 2001 to 2004 (670). The Biochemical field saw its share of 

the number of patents and applications from manufacturing companies fall significantly, 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 Pennsylvania Manufacturing Patents, 2001-2010  

  2001-2010 2001-2004 2005-2010 

  # 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 innovation fields, PennsylvaniaΩǎ 

manufacturing companies are patenting in optics and semiconductors, computer and electrical 

equipment manufacturing, transportation, and new products development. All Pennsylvania 

manufacturing companies that patented were distributed across 64 NAICS codes, with 20 NAICS 

classifications capturing more than 90 percent of all manufacturing patents. 

 

Top 20 NAICS Codes Among Pennsylvania Manufacturing Companies  

Primary 
NAICS Industry Name 

# of 
Patents Percent 

Cumulative 
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 33.1 

3252 
Resin, Synthetic Rubber, and Artificial Synthetic Fibers and Filaments 
Manufacturing 

754 7.9 41.0 

3341 Other Computer Peripheral Equipment Manufacturing 732 7.6 48.6 

3342 
Radio and Television Broadcasting and Wireless Communications Equipment 
Manufacturing 

714 7.5 56.1 

3251 Petrochemical Manufacturing 713 7.4 63.5 

3345 
Search, Detection, Navigation, Guidance, Aeronautical, and Nautical System 
and Instrument Mfg. 

365 3.8 67.3 

3261 Urethane and Other Foam Product (except Polystyrene) Manufacturing 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, Die Set, 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 and Pallet Manufacturing 138 1.4 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 state. Pennsylvania ranks sixth in the nation in terms of the 

number of establishments in semiconductor manufacturing, with more than 226 such establishments. 

And it ranks seventh in the nation for both the number of patents issued in communication equipment 

manufacturing (61) and in computer and peripheral equipment manufacturing (46). In fact, the three 

Pennsylvania manufacturing companies registering the most patents specialize in semiconductors, 

communication equipment manufacturing, and computer and peripheral equipment manufacturing.  

Agere Systems, Inc., was the top patenting manufacturing company in Pennsylvania. The 

following table lists Pennsylvania's leading manufacturing companies for patenting. General Instrument 

Corp. is a private company specializing in semiconductors and cable television, specifically in 

manufacturing radio broadcasting equipment. The company was acquired by Motorola and, in 2007, 

was renamed to Home and Networks Mobility. Tyco Electronics is a $10.3 billion global provider of 

engineered electronic components for thousands of consumer and industrial products; network 

solutions and systems for telecommunications and energy markets; undersea telecommunication 

systems; and specialty products. According to the company's website, it designs, manufactures and 

markets products for customers in a broad array of industries, including automotive; data 

communication systems and consumer electronics; telecommunications; aerospace, defense and 

marine; medical; energy; and lighting.  

Pennsylvania's Manufacturing Companies Registering the Most Patents, 2001-2010 

 

 Among the 36 manufacturing companies that make up Pennsylvania's top 50 patenting entities, 

patenting activity is concentrated in just 18 technology categories.  This reinforces an observation made 

ŜŀǊƭƛŜǊ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴΥ ¢ƘŜǊŜ ŀǊŜ ŀƎƎƭƻƳŜǊŀǘƛƻƴ ŜŦŦŜŎǘǎ ŜǾƛŘŜƴǘ ƛƴ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǇŀǘŜnting results. 

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 medical and medical equipment, electronic equipment and 

telecommunications, materials, biochemistry with pharmaceutical applications, and data processing. 

Company Name Location

# of 

Patents 

in 2001-

2010

Primary 

NAICS
Industry Name

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 CORPORATIONMIDDLETOWN, PA 623 3341 Computer and Peripheral Equipment Manufacturing

SIEMENS MEDICAL SOLUTIONS USA,MELVARN, 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 Manufacturing

GRAHAM PACKAGING COMPANY, L.P.YORK, 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 Manufacturing

LUTRON ELECTRONICS COMPANY, INCOOPERSBURG, PA 198 3353 Electrical Equipment Manufacturing

CNH AMERICA, LLC. NEW HOLLAND, PA 196 3331 Agriculture, Construction, and Mining Machinery Manufacturing

GRACO CHILDREN'S PRODUCTS INC.EXTON, 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 Manufacturing

YORK INTERNATIONAL CORPORATIONYORK, PA 113 3334 Ventilation, Heating, Air-Conditioning, and Commercial Refrigeration Equipment Mfg.
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Top 18 Technology Fields for Manufacturing Patents, 2001-2010 

Patent Subclass IPC  
Number of 

Patents 

PREPARATIONS FOR MEDICAL, DENTAL, OR TOILET PURPOSES  A61K 486 

ELECTRIC DIGITAL DATA PROCESSING G06F 466 

ELECTRICALLY-CONDUCTIVE CONNECTIONS H01R 428 
DIAGNOSIS; SURGERY; IDENTIFICATION A61B 244 
DEVICES FOR INTRODUCING MEDIA INTO, OR ONTO, THE BODY  A61M 200 

SEMICONDUCTOR DEVICES; ELECTRIC SOLID STATE DEVICES H01L 199 

PICTORIAL COMMUNICATION, e.g. TELEVISION  H04N 197 
TRANSMISSION OF DIGITAL INFORMATION, e.g. TELEGRAPHIC COMMUNICATION H04L 196 
RECOGNITION OF DATA; PRESENTATION OF DATA; RECORD CARRIERS G06K 173 
MACROMOLECULAR COMPOUNDS OBTAINED OTHERWISE  
THAN BY REACTIONS ONLY INVOLVING CARBON-TO-CARBON UNSATURATED BONDS C08G 155 

SHAPING OR JOINING OF PLASTICS B29C 126 

CONTAINERS FOR STORAGE OR TRANSPORT OF ARTICLES OR MATERIALS B65D 124 

SEPARATION in PHYSICAL OR CHEMICAL PROCESSES B01D 120 

ACYCLIC OR CARBOCYCLIC COMPOUNDS C07C 108 

HETEROCYCLIC COMPOUNDS IN ORGANIC CHEMISTRY C07D 106 
CHEMICAL OR PHYSICAL PROCESSES,  
e.g. CATALYSIS, COLLOID CHEMISTRY; THEIR RELEVANT APPARATUS B01J 104 
MACROMOLECULAR COMPOUNDS OBTAINED BY REACTIONS  
ONLY INVOLVING CARBON-TO-CARBON UNSATURATED BONDS C08F 104 

TRANSMISSION H04B 102 

 

 

 Six of the top 36 patenting manufacturing companies are active innovators of  Medical 

Equipment and Supplies Manufacturing (NAICS 3391). These companies are: 

¶ Siemens Medical Solutions USA, Inc. 

¶ Medrad, Inc. 

¶ Synthes (USA) 

¶ Medical Components, Inc. (Medcomp) 

¶ Respironics, Inc. (Philips Respironics) 

¶ McKesson Automation, Inc. 

  

 Another five companies are in Pharmaceutical and Medicine Manufacturing (NAICS 3254): 

¶ GlaxoSmithKline PLC 

¶ Cephalon, Inc. 

¶ Centocor, Inc. 

¶ Adolor Corporation 

¶ 3-Dimensional Pharmaceuticals, Inc. 
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Cluster Analysis  
! ŎƭǳǎǘŜǊ ŀƴŀƭȅǎƛǎ ƛŘŜƴǘƛŦƛŜŘ нр ƛƴŘǳǎǘǊƛŜǎ ŀǎ ŘǊƛǾŜǊǎ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳȅΦ   These are 

industries with high LQs, indicating a demonstrated competitive advantage, increasing competitive 

advantage over time (the LQS have gotten larger since 2002), and strong growth rates during the 

recovery from the 2002 recession. Ten of the identified drivers are manufacturing industries, and one 

other driver industry ς NAICS 5511, Management of Companies and Enterprises ς is related to 

manufacturing, capturing the headquarter function of companies.  

The statewide manufacturing drivers show the diversity of excellent manufacturing in the 

/ƻƳƳƻƴǿŜŀƭǘƘΣ ōǳǘ ǘƘŜȅ ŀǊŜΣ ƛƴ ŀƴƻǘƘŜǊ ǎŜƴǎŜΣ ǿŀǘŜǊŜŘ Řƻǿƴ ōȅ ǘƘŜ ǎǘŀǘŜΩǎ ǎƘŜŜǊ ǎƛȊŜ ŀƴŘ ǘƘŜ 

complexity of its regional economies. This leads us to discuss the manufacturing drivers in two passes. 

The first is a discussion of the statewide driversτthose with a presence so strong and so dispersed over 

the state that they register. The section that follows presents the regional manufacturing drivers. 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ нр 5ǊƛǾŜǊ LƴŘǳǎǘǊƛŜǎ 

 

 

NAICS Industry

2008 GSP 

(in $M)

2005-08 

GSP CAGR

2003-08 

GSP CAGR

1998-

2008 GSP 

CAGR

2008 

GSP LQ

2002-08 

GSP LQ 

Growth

2002-2008 

GSP LQ 

Growth 

Rate

Manufacturing Drivers

3222 Paperboard Container Manufacturing $2,984 0.9% -1.8% -1.1% 2.39 0.40 20.3%

3359 Battery Manufacturing $2,083 8.6% 5.3% -0.2% 2.67 0.36 15.4%

3113 Sugar Manufacturing $1,111 1.5% -7.5% -0.9% 3.63 0.30 9.0%

3321 Forging and Stamping $1,029 1.0% 4.3% -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 53.4%

3272 Glass and Glass Product Manufacturing $832 -7.2% -12.9% -7.7% 1.90 -0.55 -22.6%

3313 Alumina and Aluminum Production and Processing $741 -0.7% 15.9% 7.6% 1.97 0.59 42.3%

3369 Other Transportation Equipment Manufacturing $688 12.3% 15.9% 6.6% 4.30 1.84 74.6%

3111 Animal Food Manufacturing $480 7.2% -0.9% 1.6% 1.91 0.18 10.5%

3346 Manufacturing & Reproducing Magnetic & Optical Media $278 2.1% 4.4% -5.3% 2.32 0.81 53.8%

5511 Management of Companies and Enterprises $401 8.5% 17.2% 6.7% 1.35 0.46 52.3%

Population-serving Industries

8134 Civic and Social Organizations $15,295 0.0% -0.4% 1.7% 1.83 0.01 0.8%

6233 Community Care Facilities for the Elderly $15,145 2.9% 4.8% 7.8% 2.38 0.61 34.6%

6222 Psychiatric and Substance Abuse Hospitals $2,254 -3.2% -4.1% 0.0% 2.13 -0.48 -18.4%

6232 Residential Mental Retardation Facilities $2,195 0.5% 1.2% 3.7% 2.33 0.08 3.5%

6221 General Medical and Surgical Hospitals $1,903 1.1% 3.3% 2.4% 1.39 -0.03 -2.0%

6219 Ambulance Services $1,644 2.1% 4.4% 6.3% 1.93 -0.16 -7.6%

6223 Specialty (except Psychiatric & Substance Abuse) Hospitals $813 6.1% 10.5% 5.1% 2.89 0.41 16.7%

Educational Sector

GVL Local Government $30,149 -70.0% -69.6% -29.7% 0.83 -0.01 -0.8%

6112 Junior Colleges $1,273 14.9% 15.1% 2.0% 3.11 0.65 26.6%

4854 School and Employee Bus Transportation $710 -0.7% 4.3% 2.4% 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 25.7%

2121 Coal Mining $1,419 4.3% 9.7% -0.9% 1.94 -0.32 -14.3%

5259 Open-End Investment Funds $1,226 -12.7% -3.3% 5.4% 5.68 1.09 23.7%

5179 Other Telecommunications $173 -2.7% -6.5% -2.0% 0.43 -0.08 -15.7%
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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, 

ǘƻ ǘƘŜ ǎǘŀǘŜΩǎ ŜŎƻƴƻƳȅ ƛƴ нллуΦ !ƭƭ ƘŀŘ ǇƻǎƛǘƛǾŜ ŀǾŜǊŀƎŜ ƎǊƻǿǘƘ ǊŀǘŜǎ ŦǊƻm 2005 to 2008, with two of 

them turning around their economic fortunes in the 2003-2005 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 deepening competitive 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 around just before 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 experienced 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 attributed 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 industries in the mix 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 quotient ŦƻǊ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŘǊƛǾŜǊ ƛƴŘǳǎǘǊƛŜǎΦ !ǎ Ŏŀƴ ōŜ ǎŜŜƴΣ ǘǿƻ-thirds of them grew over the 

five-year span, despite the recession. The figure also shows that ŦƻǳǊ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŘǊƛǾŜǊ ƛƴŘǳǎǘǊƛŜǎ 

are technology-intensive, with two of those in manufacturing: 

¶ NAICS 3369 ς Other Transportation Equipment Manufacturing is a very technology-intensive 

industry. 

¶ NAICS 5511 ς Management of Companies and Enterprises 

¶ NAICS 3346 ς Manufacturing and Reproducing Magnetic and Optical Media is a moderately 

technology-intensive industry. 

¶ NAICS 5179 ς Other Telecommunication 

These four industries each had less than $1 billion in GDP in 2008, making them the smallest of 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŘǊƛǾŜǊ ƛƴŘǳǎǘǊƛŜǎΦ !ƭƭ ŜȄŎŜǇǘ hǘƘŜǊ ¢ŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴ ƘŀǾŜ ƘƛƎƘ ŎƻƴŎŜƴǘǊŀǘƛƻƴǎ ƻŦ 

production in the state. 
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¢ƘǊŜŜ ƻǘƘŜǊ ŘƛǎǘƛƴŎǘ ƛƴŘǳǎǘǊȅ ǎŜŎǘƻǊǎ ǊŜŦƭŜŎǘ ǎǇŜŎƛŦƛŎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳȅΦ 

tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƭŀǊƎŜ ŀƎƛƴƎ ǇƻǇǳƭŀǘƛƻƴ Ƙŀǎ ŦǳŜƭŜŘ ŀ ŘǊƛǾƛƴƎ ǇǊŜǎŜƴŎŜ ƻŦ ǇƻǇǳƭŀǘƛƻƴ-serving industries, in 

addition to a well-established health-care industry. The education sector is also helping to drive the 

ǎǘŀǘŜΩǎ ŜŎƻƴƻƳȅΦ ¢ƘŜ ǇǊŜǎŜƴŎŜ ƻŦ [ƻŎŀƭ DƻǾŜǊƴƳŜƴǘ ŀƳƻƴƎ ŜŘǳŎŀǘƛƻƴŀƭ ŘǊƛǾŜǊǎ ǊŜŦƭŜŎǘǎ ǘƘŜ ŦŀŎǘ ǘƘŀǘ 

aƻƻŘȅΩǎ 9ŎƻƴƻƳȅΦŎƻƳ Ŧƻƭƭƻǿǎ ǘƘŜ .ǳǊŜŀǳ ƻŦ [ŀōƻǊ {ǘŀǘƛǎǘƛŎǎΩ ǊǳƭŜ ŀƴŘ ŎƭŀǎǎƛŦƛŜǎ ǇǳōƭƛŎƭȅ ƻǿƴŜŘ 

hospitals and schools under government. Local Government should also be present in the population-

serving sector of industries. ¢ƘŜ άhǘƘŜǊ LƴŘǳǎǘǊƛŜǎέ sector reflects newτ Financial Services and 

Telecommunicationsτand traditionalτCoal Mining and Logisticsτeconomies in Pennsylvania. 

 

Growth & Competitiveness of Pennsylvania's 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, costs, 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 governmental sectors 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 economies makes clear 

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 Pittsburgh region, as well as in Bethlehem, Erie, Wilkes-Barre and 

Williamsport. Wood and fiber-based manufacturing is deeply present in Williamsport. Sophisticated 

durable goods production is spread across the state from defense-oriented 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 

ƘŜŀŘǉǳŀǊǘŜǊǎ ҍ ƻŦǘŜƴ ƻŦ Ǝƭƻōŀƭƭȅ ŎƻƳǇŜǘƛǘƛǾŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƳǇŀƴƛŜǎ ҍ  ƛǎ ŎǊƛǘƛŎŀƭΣ  ǘƻ ¸ƻǊƪ ŀƴŘ ²ƛƭƪŜǎ-

Barre, where the logistics industry is an asset. 

Manufacturing and Manufacturing-related Industries That Are Regional Economic Drivers 

Catalyst Connection (Pittsburgh) 
Manufacturing 

Iron and Steel Mills and 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 Manufacturing 

Pottery, Ceramics, and Plumbing Fixture Manufacturing 

Management of Companies and Enterprises 

DVIRC (Philadelphia) 
Pharmaceutical and Medicine Manufacturing 
Iron and Steel Pipe and Tube Manufacturing from Purchased Steel 

Other Transportation Equipment 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, and Engineered 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 Purchased Steel 

Alumina and Aluminum Production and Processing 

Food Manufacturing 

Frozen Food Manufacturing 

Other Manufacturing 

 Glass and Glass Product Manufacturing 

 Other Transportation Equipment Manufacturing 

 Mattress Manufacturing 

 

MANTEC (York/Harrisburg) 
Food Manufacturing 

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 Body and 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 Manufacturing 

Transportation and Logistics 

General Freight Trucking, Local 

General Warehousing and Storage 

 

MRC (Bethlehem) 

Non-food Manufacturing 

Iron and Steel Mills and Ferroalloy Manufacturing 

Ferrous Metal Foundries 

Nonferrous Metal (except Aluminum) Smelting and Refining 

Iron and Steel Pipe and Tube Manufacturing from Purchased Steel 
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Other Manufacturing 

Battery Manufacturing 

Food Manufacturing 

Sugar Manufacturing 

 
NEPIRC (Wilkes-Barre) 
Food Manufacturing 

Sugar Manufacturing 

Other Manufacturing 
Paperboard Container Manufacturing 
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 groups of manufacturing 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 and more by executive leadership and the ability to innovate niche products in 

companies that are well-managed.  This held for companies whether in the defense supply chain or 

restaurant equipment. The future of manufacturing rests on three foundations: One set will 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 well-established manufacturing firms 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 leg 

consists of startup corporations and spinoff companies that are moving new platform technologies into 

ǘƘŜ ƳŀǊƪŜǘǇƭŀŎŜΦ tƛǘǘǎōǳǊƎƘΩǎ ƳŜŘƛŎŀƭ ƛƴǎǘǊǳƳŜƴǘ ŎƻƳǇŀƴƛŜǎ ŀǊŜ ǇǊƻǾƛŘƛƴƎ ŀ ǊƻŀŘƳŀǇΦ ²Ƙŀǘ ƛǎ 

important for public policy is their commonalities. These are discussed in the section of the report we 

Ŏŀƭƭ ά±ƛŜǿ CǊƻƳ ǘƘŜ ¢ƻǇΦέ 
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6)%7 &2/- 4(% 4/0ȡ &ÏÃÕÓ 'ÒÏÕÐÓ ÏÆ ÔÈÅ 2ÅÇÉÏÎÓȭ "ÅÓÔ 
 As the prior ŀƴŀƭȅǎƛǎ ƳŀƪŜǎ ŎƭŜŀǊΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ƭƻǎǎŜǎ ƛƴ D{t ŀƴŘ ŜƳǇƭƻȅƳŜƴǘ 

have been substantial and 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. They are 

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 21st century is critical to tailoring policies and 

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

ǘŜŀƳ ŀǎƪŜŘ ŀƭƭ ǘƘŜ Lw/ǎ ǘƻ ƛŘŜƴǘƛŦȅ ƳŀƴǳŦŀŎǘǳǊŜǊǎ ǿƘƻ ǿƻǳƭŘ ǊŜǇǊŜǎŜƴǘ ǘƘŜ άōŜǎǘ ƻŦ ǘƘŜ ōŜǎǘέ ƛƴ ǘƘŜƛǊ 

region. These manufacturers who have not only survived but have managed to thrive in this challenging 

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

ƻƴŜ ƛƴ ŜŀŎƘ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ Lw/ ǊŜƎƛƻƴǎΣ ŎƻƴŘǳŎǘŜŘ ƛƴ {ŜǇǘŜƳōŜǊ ŀƴŘ hŎǘƻōŜǊΣ нлмлΦ bŜŀǊƭȅ ул 

executives, representing a wide range of manufacturing 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 

frustrating ŘƛǎŎƻƴƴŜŎǘ ōŜǘǿŜŜƴ ǇŜǊŎŜǇǘƛƻƴ ŀƴŘ ǊŜŀƭƛǘȅ ŜǾŜƴ ƳƻǊŜ ŎƻƭƻǊŦǳƭƭȅΥ ά²Ŝ ŀǊŜ ƴƻǘ ǘƘŜ 9ŀǎǘŜǊ 

ōǳƴƴȅΦ ²Ŝ Řƻ ŜȄƛǎǘΦέ 

Overwhelmingly, focus group participants spoke positively of their industry and of their 

particular prospects. They shared their love of manufacturing. Many 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, not simply survivors. Leaders who are willing to take proactive 

steps, re-envision core products, rethink old practices, embrace wholesale cultural change and even 

make painful choices in order to compete in the increasingly global market and weather the protracted 

economic downturn.  They talked of doing whatever it took to survive. One Philadelphia-area 

manufacturer employing about 50 workers with annual sales of $10 million in 2007 recounted losing 

άƘŀƭŦ ǘƘŜ ǿƻǊƪŦƻǊŎŜΦέ ¢ƘŜ Ŏǳǘǎ ǿŜǊŜ ŘƛŦŦƛŎǳƭǘΣ ōǳǘ ƴŜŎŜǎǎŀǊȅ ǘƻ ǎǳǎǘŀƛƴ ǘƘŜ ōǳǎƛƴŜǎǎΦ ά²ŜΩǊŜ ōŀŎƪ ƛƴǘƻ 

ƎǊƻǿǘƘ ƳƻŘŜ ƴƻǿΣέ ƘŜ ǎŀƛŘΦ ά²ŜΩǊŜ ƳǳŎƘ ƭŜŀƴŜǊ ŎƻƳƛƴƎ ōŀŎƪ ƻƴ ǘƘŜ ƻǘƘŜǊ ǎƛŘŜΦ hǳǊ ƳŀǊƎƛƴǎ ŀǊŜ 

ōŜǘǘŜǊΦέ 

ά²Ŝ Ŏǳǘ ǎǘŀŦŦ ŦǊƻƳ мпл ǘƻ улΣέ ǎŀƛŘ ŀ ¸ƻǊƪ-area manufacturer. In addition, the firm made a 

ŎƻƴŎŜǊǘŜŘ ŜŦŦƻǊǘ ǘƻ ǊŜŘǳŎŜ ŎȅŎƭŜ ǘƛƳŜ ŦƻǊ ƴŜǿ ǇǊƻŘǳŎǘǎΦ !ǎ ŀ ǊŜǎǳƭǘΣ άƻǳǊ ǇǊƻŘǳŎǘƛǾƛǘȅ ƛǎ ǿŀȅ ǳǇΦ {ŀƭŜǎ 

ƘŀǾŜ ƎƻƴŜ ǳǇΦέ ¢ƘŜ ƭŜǎǎƻƴΣ ƘŜ ǎŀƛŘΣ ƛǎ ǘƘŜ ƴŜŜŘ ǘƻ ŀŘŀǇǘ ǘƻ ŎƘŀƴƎƛƴƎ ŜȄǇŜŎǘŀǘƛƻƴǎ ƻŦ ǘƘŜ ƳŀǊƪŜǘΦ άtŜƻǇƭŜ 

expect you to deliver the product ǉǳƛŎƪŜǊΦ tŜƻǇƭŜ ŜȄǇŜŎǘ ǘƻ ƘŀǾŜ ƎƻƻŘ ǎŜǊǾƛŎŜ ŀƴŘ ƎƻƻŘ ǎǳǇǇƻǊǘΦ ¢ƘŀǘΩǎ 

ǘƘŜ ƎŀƳŜΦ LŦ ȅƻǳ ŎŀƴΩǘ Řƻ ǘƘŀǘΣ ȅƻǳΩǊŜ ƴƻǘ ƛƴ ǘƘŜ ƎŀƳŜΦ  ²Ƙŀǘ ȅƻǳΩǊŜ ŘƻƛƴƎ Ƴŀȅ ōŜ ƎǊŜŀǘΣ ōǳǘ ǘƘŀǘΩǎ ǘƘŜ 

ƎŀƳŜ ǘƻŘŀȅΦ ¢ƘŜ ōŀǊ ƛǎ ŀƭǿŀȅǎ ƎƻƛƴƎ ǘƻ ōŜ ǊŀƛǎŜŘΦ ¢ƘŀǘΩǎ ǿƘȅ ǿŜ ƘŀǾŜ ǘƻ ǎŜƭŜŎǘ ƻǳǊ markets carefully. 

²Ŝ ŘƻƴΩǘ ǿŀǎǘŜ ƻǳǊ ǘƛƳŜ ƻƴ ǎǘǳŦŦ ǘƘŀǘΩǎ ƴƻǘ ƎƻƛƴƎ ǘƻ Ǉŀȅ ƻŦŦ ŦƻǊ ǳǎΦέ 

Another York-area manufacturer weathered tough economic times by laying off his entire staff 

in 2009 except for two sales positions. The layoffs were so extensive, he even laid himself off. Sales had 
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ŦŀƭƭŜƴ ōȅ рл ǇŜǊŎŜƴǘΦ IƻǿŜǾŜǊΣ άǿŜΩǾŜ ƘƛǊŜŘ five ǇŜƻǇƭŜ ƛƴ ǘƘŜ ƭŀǎǘ ǘǿƻ ƳƻƴǘƘǎέ ŀƴŘ ǎŀƭŜǎ ŀǊŜ ǳǇ 

ǎƛƎƴƛŦƛŎŀƴǘƭȅΦ άwƛƎƘǘ ƴƻǿ ǿŜΩǊŜ ŜȄŎƛǘŜŘ ōȅ ǘƘŜ ƘƛǊŜǎΣέ ƘŜ ǎŀƛŘΦ ά²ŜΩǊŜ ƘŀǾƛƴƎ ŀƴ ƛƴŦǳǎƛƻƴ ƻŦ ƴŜǿ ǇŜƻǇƭŜΦ 

LǘΩǎ ǘƘŜ ōŜǎǘ ƳƻǘƛǾŀǘŜŘ ǿƻǊƪŦƻǊŎŜ ƛƴ ŀ ƭƻƴƎ ǘƛƳŜΦέ 

Despite the troubles within the industry and the economic downturn, a Bethlehem-area 

ƳŀƴǳŦŀŎǘǳǊŜǊ ǎŀƛŘ Ƙƛǎ ŎƻƳǇŀƴȅ ƘŀŘ ƳŀƴŀƎŜŘ ǘƻ ŜȄŎŜŜŘ ƛǘǎ Ǉƭŀƴ ƻŦ ŘƻǳōƭƛƴƎ ƛǘǎ ōǳǎƛƴŜǎǎΦ ά²ŜΩǾŜ ƘŀŘ ǘƻ 

ǊŜŘŜŦƛƴŜ ƻǳǊǎŜƭǾŜǎ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ƴŜŜŘ ǘƻ ŦƛƴŘ ƴŜǿ ƳŀǊƪŜǘǎΣέ ƘŜ ǎŀƛŘΦ ά²Ŝ ƘŀǾŜ ǘŀƪŜƴ ǘƘŜ ŀǇǇǊƻŀŎƘ 

that we will delight the customer base. We do things faster and better than the competition. That 

ǇŜǊƳŜŀǘŜǎ ǘƘŜ ŎƻƳǇŀƴȅ ǘƻǇ ǘƻ ōƻǘǘƻƳΦέ 

The very nature of what makes for a globally competitive manufacturer is different today, these 

successful manufacturers agreed. Flexibility and innovation are central to the new managerial mindset 

of successful manufacturers. Great manufacturers a decade ago produced high-quality product, on time 

and at a competitive price. They had laser-like 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 

ǘƘŜ ƳƛŘŘƭŜ ƭƛƴŜ όŜȄǇŜƴǎŜ ƛǘŜƳǎύΦ ¢ƘŜȅ ƘŀǾŜ ǘƻ ǎǳŎŎŜŜŘ ŀǘ ŘƻƛƴƎ ōƻǘƘ ǘƻŘŀȅΩǎ Ƨƻō όǎƘƛǇǇƛƴƎ ƎǊŜŀǘ 

ǇǊƻŘǳŎǘǎύ ŀƴŘ ǘƻƳƻǊǊƻǿΩǎ Ƨƻō όƛƴǾŜƴǘƛƴƎ ƴŜǿ ǇǊƻŘǳŎǘǎύΦ ! York-area manufacturer summed up this 

challenge in a focus group: ά¢Ŝƴ ȅŜŀǊǎ ŀƎƻΣ ǿŜ ǿŜǊŜ ŀ ŦŀƴǘŀǎǘƛŎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƳǇŀƴȅΦ bƻǿ ǿŜ ŀǊŜ ŀ 

very good sales and service organization. The flexibility is throughout the organization. If we start 

beating our head ŀƎŀƛƴǎǘ ǘƘŜ ǿŀƭƭΣ ǿŜ Ƨǳǎǘ ƳƻǾŜ ǘƻ ŀ ƴŜǿ ǇǊƻŘǳŎǘΦέ 

ά¢Ƙƛǎ ƛǎ ƻǳǊ ōŀƴƴŜǊ ȅŜŀǊΣέ ǎŀƛŘ ŀ ƭŀǊƎŜǊ ƳŀƴǳŦŀŎǘǳǊŜǊ located in Greater Philadelphia and served 

ōȅ ǘƘŜ 5±Lw/Φ ά²ŜΩǾŜ ƛƴŎǊŜŀǎŜŘ пл ǇŜǊŎŜƴǘΦ ²Ŝ ƳŀƪŜ ŎǳǎǘƻƳ ŜǉǳƛǇƳŜƴǘΦ ²ŜΩǊŜ ŘƛǾŜǊǎŜΤ ǿŜ ŘƻƴΩǘ ǊŜƭȅ 

on one proŘǳŎǘΦ LǘΩǎ ŀƭƭ ŀōƻǳǘ ƪƴƻǿƛƴƎ ǿƘŀǘ ƻǳǊ ŎǳǎǘƻƳŜǊǎ ǿŀƴǘΦ ²ŜΩǊŜ Ƨǳǎǘ ƘƻǇƛƴƎ ǘƘŀǘ ǎŀƭŜǎ ŎƻƴǘƛƴǳŜΦέ 

  An Erie-ŀǊŜŀ ŦƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘ ǘŀƭƪŜŘ ƻŦ ǘƘŜ ƎǊƻǿƛƴƎ ƴŜŜŘ ŦƻǊ ǎǇŜŜŘΥ άhǳǊ ŀǇǇǊƻŀŎƘ ƛǎ ƭŜǘΩǎ 

get close and then jump in with both feet and learn as we go. ²Ŝ ƘŀǾŜ ǘƻ ƭŜǾŜǊŀƎŜ ƻǳǊ ǎǘǊŜƴƎǘƘǎΦ Χ ²Ŝ 

ŘƻƴΩǘ ƘŀǾŜ ǘƻ ōŜ ǇŜǊŦŜŎǘΤ ǿŜ Ƨǳǎǘ ƘŀǾŜ ǘƻ ōŜ ƎƻƻŘ ŜƴƻǳƎƘ ǘƻ ƭƛǾŜ ǘƻ ŦƛƎƘǘ ŀƴƻǘƘŜǊ ŘŀȅΦέ 

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

deliberately to their ŎǳǎǘƻƳŜǊǎΩ needs. Many referred to customer-focused innovation as an integral 

part of their business strategy and a new part of corporate leadership.  LƴǎǘŜŀŘ ƻŦ ŀƴ άŀƘŀέ ƳƻƳŜƴǘΣ ƻƴŜ 

Erie-area ƳŀƴǳŦŀŎǘǳǊŜǊ ǘƻǳǘŜŘ ǘƘŜ άōǳǘέ ƳƻƳŜƴǘΦ ά²Ŝ ƭƻƻƪ ŦƻǊ ΨL ƴŜŜŘ ǘƘƛǎ ōǳǘΧΩ L ƭƻǾŜ ǘƘe but because 

ǘƘŀǘΩǎ ǿƘŜǊŜ ǿŜ Ŏŀƴ Řƻ ǎƻƳŜǘƘƛƴƎΦ ²ŜΩǊŜ ƭƻƻƪƛƴƎ ŦƻǊ ǾƻƭǳƳŜǎ ǘƘŀǘ ŀǊŜ ƭŀǊƎŜ ŜƴƻǳƎƘ ǘƘŀǘ ǿŜ Ŏŀƴ ƘŀǾŜ 

ǎƻƳŜ ƛƳǇŀŎǘ ōǳǘ ǎƳŀƭƭ ŜƴƻǳƎƘ ǘƘŀǘ /Ƙƛƴŀ ƛǎ ƴƻǘ ƎƻƛƴƎ ǘƻ ōŜ ƛƴǘŜǊŜǎǘŜŘΦ Χ ²ŜΩǊŜ ƴƻǘ ǎƛǘǘƛƴƎ ŀǊƻǳƴŘ ƛƴ ŀ 

ǘƘƛƴƪ ǘŀƴƪΣ ǘƘƛƴƪƛƴƎ ǿƘŀǘΩǎ ǘƘŜ ƴŜȄǘ ōŜǎǘ ǘƘƛƴƎΦ ²ŜΩǊŜ ƭƻƻƪƛƴƎ ŀǘ ǿƘŀǘ ǿŜ Ŏŀƴ ƳŀƪŜ ōŜǘǘŜǊ ŀƴŘ ƳŀƪŜ 

ōŜǘǘŜǊ ŦƻǊ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴΦ ²ŜΩǊŜ ǘŜƭƭƛƴƎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜǎΣ Ψ²Ƙŀǘ Ŏŀƴ ǿŜ Řƻ ǘƻ ǎƻƭǾŜ ȅƻǳǊ ǇǊƻōƭŜƳΚΩ έ 

ά²ŜΩǊŜ ǇǊŜǘǘȅ ǾŜǊǎŀǘƛƭŜΣέ ǎŀƛŘ ŀ ƳŀƴǳŦŀŎǘǳǊŜǊ ƛƴ ǘƘŜ ¸ƻǊƪ ŀǊŜŀΦ ά²ŜΩǊŜ ƴƻǘ ŀŦǊŀƛŘ ǘƻ ǘǊȅ ǘƘƛƴƎǎ 

ǿŜΩǾŜ ƴŜǾŜǊ ǘǊƛŜŘ ōŜŦƻǊŜΦ hǳǊ ǇǊƻŘǳŎǘ ƳƛȄ Ƙŀǎ ŎƘŀƴƎŜŘ ƻǾŜǊ ǘƘŜ Ǉŀǎǘ ŦƛǾŜ ȅŜŀǊǎΦ ¢ƘŀǘΩǎ ǇǊƻōŀōƭȅ ǿƘȅ 

ǿŜΩǊŜ ǎǘƛƭƭ ŀǊƻǳƴŘ ƴƻǿ ς ǇǊƻŘǳŎǘ ŦƭŜȄƛōƛƭƛǘȅΦέ  

The challenges of the past few years have been significant, even transformative. But, as the 

ǎŀȅƛƴƎ ƎƻŜǎΣ άǿƘŀǘ ŘƻŜǎƴΩǘ ƪƛƭƭ ȅƻǳΣ ƳŀƪŜǎ ȅƻǳ ǎǘǊƻƴƎŜǊΦέ LǘΩǎ ŀ ǾƛŜǿ ǘƘŜ ŦƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘǎ ƘŀǾŜ 
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ǿƛŘŜƭȅ ŀŎŎŜǇǘŜŘΦ  ά!ǎ ǿŜ ŜƳŜǊƎŜ ŦǊƻƳ ǘƘƛǎΣ L ǘƘƛƴƪ ǿŜ ǿƛƭƭ ƘŀǾŜ ŀ ƭƻǘ ōƛƎƎŜǊ ǇƛŜŎŜ ƻŦ ǘƘŜ ǇƛŜΣ" said a 

Williamsport-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά¢ƘŜ ǊŜŎŜǎǎƛƻƴ Ƙŀǎ ŎƭŜŀƴŜŘ ƻǳǘ a lot of companies that were teetering 

ƻƴ ǘƘŜ ŜŘƎŜΦέ  

What Keeps Manufacturers Up at Night?     
!ǘ ŜŀŎƘ ŦƻŎǳǎ ƎǊƻǳǇΣ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿŜǊŜ ŀǎƪŜŘΥ ά²Ƙŀǘ ƪŜŜǇǎ ȅƻǳ ǳǇ ŀǘ ƴƛƎƘǘΚέ ¢ƻǇǇƛƴƎ ǘƘŜ ƭƛǎǘ 

was workforce worries. This 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 their company's success over the next 

five years; 60 percent described it as highly important. In particular, these top performers fretted over 

skills, attitude and interest. Workforce issues constrained their ability to grow. They pointed to a deficit 

of workerǎ ǿƛǘƘ ǎƪƛƭƭǎ ŎǊƛǘƛŎŀƭ ǘƻ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀŎǘƛǾƛǘƛŜǎΦ ά²Ŝ ŎŀƴΩǘ ŦƛƴŘ ƳŀŎƘƛƴƛǎǘǎΣ ǿŜƭŘŜǊǎΣ ƘŀƴŘǎ-on 

Ǝǳȅǎ ǿƘƻ ǳǎŜŘ ǘƻ ōŜ ǘƘŜ ōŀŎƪōƻƴŜ ƻŦ ǘƘƛǎ ŎƻǳƴǘǊȅΣέ ǎŀƛŘ ŀ tƘƛƭŀŘŜƭǇƘƛŀ-area ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²Ŝ ƘŀǾŜ 

ǘƘŜ ƻǇǇƻǊǘǳƴƛǘȅ ǘƻ ƎǊƻǿΦ .ǳǘ ǿŜ ŎŀƴΩǘ ŦƛƴŘ ǘƘŜ ǇŜƻǇƭŜΦέ 

Only 18 percent of focus group participants surveyed considered cost of entry-level labor to be a 

problem, but 50 percent or more said availability and skill level were. For semi-skilled jobs, 25 percent of 

survey respondents considered cost of labor to be a problem, while more than 50 percent said 

availability and skill level were. Half or more respondents cited technical labor costs, availability and skill 

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 

άƳƛŘŘƭŜέ ǎƪƛƭƭǎΦ άLŦ ǿŜΩǊŜ ƘƛǊƛƴƎ ŜƴƎƛƴŜŜǊǎΣ ŜƴƎƛƴŜŜǊǎ ǿƛƭƭ ōŜ ƭƛƴŜŘ ǳǇ Řƻǿƴ ǘƘŜ ōƭƻŎƪΦ .ǳǘ ƛŦ ǿŜΩǊŜ ƭƻƻƪƛƴƎ 

for welders or fitters, we may find three candidates, aƴŘ ǘƘŜȅΩƭƭ ŀƭƭ ōŜ рл ƻǊ ƻƭŘŜǊΣέ ǎŀƛŘ ŀ tƘƛƭŀŘŜƭǇƘƛŀ-

area manufacturer.  

Many believe few young people today are attracted to what is seen as a dead-end, dirty job in 

manufacturing. Manufacturing leaders are frustrated by what they consider to be a perception problem 

and by what they see as a wholesale writing off of the industry by political leaders, school teachers and 

career counselors.  Young people ς and their parents ς are led to believe that few opportunities exist 

today in manufacturing, they said. Few people outside the industry understand how much the 

manufacturing workforce has changed, how critical computer and other technical skills are on the plant 

ŦƭƻƻǊΦ ά¢ƘŜǊŜ ŀǊŜ ƴƻǘ ȅƻǳƴƎ ǇŜƻǇƭŜ ǿƛƭƭƛƴƎ ǘƻ Ǝƻ ƛƴǘƻ ǘƘŜ ƛƴŘǳǎǘǊȅΣέ ǎŀƛŘ ƻƴŜ 9ǊƛŜ-based manufacturer. 

!ƴƻǘƘŜǊ ŀŘŘŜŘΥ άtŀǊŜƴǘǎ ǎŀȅ ǘƘŀǘ ŦƻǊ Ƴȅ ƪƛŘ ǘƻ ōŜ ǎǳŎŎŜǎǎŦǳƭ ǘƘŜȅ ƘŀǾŜ ǘƻ Ǝƻ ǘƻ ŎƻƭƭŜƎŜΦ bƻōƻŘȅΩǎ ǘŜƭƭƛƴƎ 

ǘƘŜ ǇŀǊŜƴǘǎ ƻǊ ǘƘŜ ǇŀǊŜƴǘǎ Ƨǳǎǘ ŀǊŜƴΩǘ ōŜƭƛŜǾƛƴƎ ǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ƎƻƻŘ Ƨƻōǎ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎΦ LǘΩǎ ƴƻǘ ǎŜȄȅ 

ǘƻ ōŜ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎΦέ 

ά! ŦŜǿ ȅŜŀǊǎ ŀgo we were looking to hire people, and a company laid off a bunch of machinists 

ŀŦǘŜǊ ǎƘǳǘǘƛƴƎ ŘƻǿƴΣέ ǎŀƛŘ ŀƴƻǘƘŜǊ tƘƛƭŀŘŜƭǇƘƛŀ-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά¢ƘƻǎŜ Ǝǳȅǎ ǿŜǊŜ ǘƻƭŘ ǘƘŜǊŜ ǿŀǎ ƴƻ 

ŦǳǘǳǊŜ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŀƴŘ ǘƘŜȅ ǎƘƻǳƭŘ ƭƻƻƪ ŀǘ ƘŜŀƭǘƘ ŎŀǊŜΦέ ! ǇŀǊǘƛŎƛǇŀƴt in the Williamsport focus 

group shared a similar story of workers with in-demand manufacturing skills being steered away from 

the industry. Her local plant was forced to wring enough costs out of production to keep her parent 

company from moving operations to a lower-cost country. That meant letting a number of people go. 
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άhƴŜ ƻŦ ƻǳǊ ǘƻƻƭ-and-die guys who got 

ƭŀƛŘ ƻŦŦΣ ƘŜ ŎƻǳƭŘƴΩǘ Ǝƻ ǘƻ ǎŎƘƻƻƭ ǘƻ 

further his tool-and-die skills because 

ƘŜ ŎƻǳƭŘƴΩǘ ƎŜǘ ǘǳƛǘƛƻƴ ŎǊŜŘƛǘǎΦ Lǘ 

ǿŀǎƴΩǘ ǎŜŜƴ ŀǎ ŀ ǎǳǎǘŀƛƴŀōƭŜ ƧƻōΦ So 

he went into the health-care industry 

ƛƴǎǘŜŀŘΦ ¢ƘŀǘΩǎ ƴƻǘ ǿƘŀǘ ƘŜ ǿŀƴǘŜŘ ǘƻ 

ŘƻΦ ¢ƘŀǘΩǎ ƻƴŜ ǊŜŀǎƻƴ ǿƘȅ ǿŜΩǊŜ 

ƳƛǎǎƛƴƎ ǘƘƻǎŜ ǎƪƛƭƭǎΦέ 

Although they decried the 

lack of focus on and training for skills 

critical to manufacturing, they 

worried even more about work ethic 

and attitude. Finding good workers is 

limiting their ability to seize on 

ƻǇǇƻǊǘǳƴƛǘƛŜǎΣ ǘƘŜȅ ǎŀƛŘΦ άLƴ ǘƘŜ ǘƻƻƭ-

and-die business, we need a particular 

skill set. Now we find that people with 

the skill set donΩǘ ƘŀǾŜ ǘƘŜ ƳŜƴǘŀƭ 

ŀǇǘƛǘǳŘŜ ǿŜ ƴŜŜŘΣέ ǎŀƛŘ ŀ ¸ƻǊƪ-area 

ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά¢ƘŜȅΩǊŜ ǘƻƻ 

entrenched in old industrial norms. 

¢ƘŜǊŜΩǎ ŀ ǇŜǊǾŀǎƛǾŜ ŀǘǘƛǘǳŘŜ ǘƘŀǘ 

ώǘƘŜȅϐ ǿƛƭƭ ōǳƛƭŘ ƴƻ ŘƛŜ ōŜŦƻǊŜ ƛǘΩǎ 

ǘƛƳŜΦ LǘΩǎ ŀƴ ŀǊǘǎ ŀƴŘ ŎǊŀŦǘǎ ƳŜƴǘŀƭƛǘȅΦ 

²ŜΩǾŜ ǘŀƪŜƴ ǘƻ ƘƛǊƛƴƎ ōŀǎŜd on 

ŀǘǘƛǘǳŘŜ ŀƴŘ ǘƘŜƴ ǿŜΩƭƭ ǘǊŀƛƴΦέ 

ά²Ŝ ƘŀŘ ƻƴŜ Ǉƻǎƛǘƛƻƴ ƻǇŜƴ 

ǳǇΤ млл ŀǇǇƭƛŜŘ ŀƴŘ ǿŜ ŘƛŘƴΩǘ ƘƛǊŜ 

ƻƴŜΣέ ǎŀƛŘ ŀ .ŜǘƘƭŜƘŜƳ-area 

ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²ŜΩǊŜ ŜȄǘǊŜƳŜƭȅ 

picky. We go through a screening 

process about the attitude piece. The 

position we were looking for was 

higher skill. When we find people with 

the right attitude, we hire them. We 

ŘƻƴΩǘ ǎǘŀǊǘ ǿƛǘƘ ǎƪƛƭƭ ŀƴŘ ǿƻǊƪ 

ōŀŎƪǿŀǊŘΦέ 

A Pittsburgh-area 

ƳŀƴǳŦŀŎǘǳǊŜǊ ŀƎǊŜŜŘΥ ά²ŜΩǊŜ ƎƻƛƴƎ ǘƻ 

A Quick Word on Unemployment and Pay Scales  
In focus group after focus group, the topic of the current job 

market arose. Many manufacturers told of the negative impact of 

ŜȄǘŜƴŘŜŘ ǳƴŜƳǇƭƻȅƳŜƴǘ ōŜƴŜŦƛǘǎΦ ¢ƘŜȅ ǎŀƛŘ ǘƘŜȅ ŎƻǳƭŘƴΩǘ ŦƛƴŘ 

people willing to accept jobs until after all possible unemployment 

benefits had been exhausted. However, manufacturers paying a 

higher hourly wage, even if it was only a couple of dollars, said they 

ŘƛŘƴΩǘ ŜȄǇŜǊƛŜƴŎŜ ǘƘŜ ǎŀƳŜ ǇǊƻōƭŜƳΦ LƴǎǘŜŀŘΣ ǘƘŜȅ ǾƛŜǿŜŘ ǘƘŜ ƘƛƎƘ 

unemployment rate as a workplace bonanza, an opportunity for 

them to hire workers who previously would have been priced out of 

their reach.  

Lƴ ǊƻǳƎƘ ǘŜǊƳǎΣ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ǳƴŜƳǇƭƻȅƳŜƴǘ ŎƻƳǇŜƴǎŀǘƛƻƴ 

replaces half of a laid-ƻŦŦ ǿƻǊƪŜǊΩǎ ƎǊƻǎǎ ǿŜŜƪƭȅ ǿŀƎŜΦ Lǘ ƛǎ 

reasonable to assume that an idled experienced machinist 

accustomed to making $22 an hour would not be enticed off of 

unemployment for a job paying considerably less. The Bethlehem 

focus group produced this illuminating exchange about earnings 

and unemployment: 

Manufacturer 1: άhǳǊ ǎǘŀǊǘƛƴƎ ǿŀƎŜ ƛǎ Ϸмл-$12 an hour. At 

ǘƘƻǎŜ ǊŀǘŜǎΣ ǿŜΩǊŜ ǊŜŀƭƭȅ ŎƻƳǇŜǘƛƴƎ ŀƎŀƛƴǎǘ ǳƴŜƳǇƭƻȅƳŜƴǘΦ ²Ŝ 

went to hire five people who turned us down flat. We offered them 

$11.50 and they turned us down. For a secretary, we had 200 apply 

and they were good people. But [a job offer for] plant help gets 

ǘǳǊƴŜŘ ŘƻǿƴΦέ 

Manufacturer 2: άL ǘƘƛƴƪ ƛǘΩǎ ŀƭƭ ŀōƻǳǘ Ƙƻǿ ƳǳŎƘ ȅƻǳΩǊŜ ǇŀȅƛƴƎΦ 

LŦ ȅƻǳΩǊŜ ŀǘ Ϸмп ǘƻ Ϸмр ŀƴ ƘƻǳǊΣ ȅƻǳ ǿƻƴΩǘ ƘŀǾŜ ǘƘŀǘ ǇǊƻōƭŜƳΦέ 

Manufacturer 3: άLΩǾŜ ǘŀǳƎƘǘ ŀƭƭ Ƴȅ ƳŀƴŀƎŜǊǎΣ ŘƻƴΩǘ ŦƻŎǳǎ ƻƴ 

the wage rate; focus on the productivity. Our hourly wage rate is 

way up, but our productivity is way up too. I would much rather pay 

someone $20 [an hour] and get three times the work out of them of 

ǘƘŜ Ϸмл ŀƴ ƘƻǳǊ ǿƻǊƪŜǊΦ L ǿŀƴǘ ǘƘŜ ƘƛƎƘŜǊ ǇǊƻŘǳŎǘƛǾƛǘȅ ǇŜƻǇƭŜΦέ  

 At the end of the interchange the first manufacturer said 

that he learned one thing from the focus group: He had to go back 

to his company and raise his entry-level earnings. In a follow-up 

conversation in the hallway, he said that he realized that turnover, 

search costs, and training costs were eating up any savings from the 

lower wage rate. He also noted that, probably 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.  
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be trying to hire 25 to 30 percent more people in the next year. At least ƘŀƭŦ ŘƻƴΩǘ Ǉŀǎǎ ǘƘŜ ŘǊǳƎ ǘŜǎǘΦ 

¢ƘŀǘΩǎ ƎƻƛƴƎ ǘƻ ōŜ ŀ ƘǳƎŜ ǇǊƻōƭŜƳ ŦƻǊ ǳǎΦ ²Ŝ Ŏŀƴ ǘǊȅ ǘƻ ōŜ ƳƻǊŜ ŜŦŦƛŎƛŜƴǘΣ ōǳǘ ƛǘ ǿƛƭƭ ōŜ ŀ ŘŜǘǊƛƳŜƴǘ ǘƻ 

ƻǳǊ ƎǊƻǿǘƘ ƛŦ ǿŜ ŘƻƴΩǘ ŦƛƴŘ ǘƘŜƳΦέ 

Beyond the issues of skills, attitudes and drugs, many focus group participants spoke of being in 

άŎƻƳǇŜǘƛǘƛƻƴ ǿƛǘƘ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘέ ŦƻǊ ǿƻǊƪŜǊǎΦ ¢ƘŜȅ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǳƴŜƳǇƭƻȅƳŜƴǘ ōŜƴŜŦƛǘǎ ǿŜǊŜ 

giving workers little incentive to find jobs.  άWe have had three cases of people turn down jobs because 

ƻŦ ǳƴŜƳǇƭƻȅƳŜƴǘ ōŜƴŜŦƛǘǎΣέ ŀ tƘƛƭŀŘŜƭǇƘƛŀ-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊ ǎŀƛŘΦ ά²Ŝ ǿƻǳƭŘ ƘŀǾŜ ǇŀƛŘ Ϸнн ŀƴ ƘƻǳǊΦέ 

.ǳǘ ŜǾŜƴ ŀǘ ǘƘŀǘ ǊŀǘŜΣ ǘƘŜ Ƨƻō ŘƛŘƴΩǘ ǎŜŜƳ ǿƻǊǘƘ ŎǊƻǎǎƛƴƎ ǘƘŜ ōǊƛŘƎŜ ŀƴŘ ƎƛǾƛƴƎ ǳǇ bŜǿ WŜǊǎŜȅ 

unempƭƻȅƳŜƴǘ ōŜƴŜŦƛǘǎΦ ά¢ƘŜ ōŜƴŜŦƛǘǎ ƻǳǘǿŜƛƎƘ ǘƘŜ ŎƻƳǇŜƴǎŀǘƛƻƴΦέ   aƻǎǘ ƻǘƘŜǊ ǇŀǊǘƛŎƛǇŀƴǘǎ ƛƴ ǘƘŜ 

tƘƛƭŀŘŜƭǇƘƛŀ ǎŜǎǎƛƻƴ ŀƴŘ ŀǘ ŦƻŎǳǎ ƎǊƻǳǇǎ ƛƴ ƻǘƘŜǊ ǇŀǊǘǎ ƻŦ ǘƘŜ ǎǘŀǘŜ ƛƴŘƛŎŀǘŜŘ ǎƛƳƛƭŀǊ ŜȄǇŜǊƛŜƴŎŜǎΦ ά²Ŝ 

cannot in any way, shape or form find 

the people to expand our operation. 

We have looked everywhere for skilled 

machinists. Even semi-ǎƪƛƭƭŜŘΣέ ǎŀƛŘ ŀ 

Pittsburgh-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²Ŝ 

ŎŀƴΩǘ ƎŜǘ ǇŜƻǇƭŜ ǘƻ ŎƻƳŜ ǘƻ ǿƻǊƪΦ 

tŜƻǇƭŜ ƴƻǿŀŘŀȅǎ Ƨǳǎǘ ŘƻƴΩǘ ǿŀƴǘ ǘƻ 

ŎƻƳŜ ǘƻ ǿƻǊƪΦ ¢ƘŜȅΩǊŜ ƳƻǊŜ ǎŀǘƛǎŦƛŜŘ 

to stay home and collect 

ǳƴŜƳǇƭƻȅƳŜƴǘΦ ²ŜΩǊŜ ǘǳǊƴƛƴƎ ŀǿŀȅ 

business because I cannot get the 

ǇŜƻǇƭŜΦέ 

This is not a problem limited to 

ǘƘŜ ƳƻǊŜ ǳǊōŀƴ ŀǊŜŀǎ ƻŦ ǘƘŜ ǎǘŀǘŜΦ άLǘΩǎ 

tough finding the people and the 

ǊŜǎƻǳǊŎŜǎ ǘƻ ƎŜǘ ǘƘŜ ǿƻǊƪ ƻǳǘΣέ ǎŀƛŘ ŀ 

Williamsport-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ άI see 

a lot of people coming in six months 

after they were laid off from their last 

job. A lot who were making high 

earnings at other manufacturers can 

make more on unemployment than 

ώǘƘŜȅ Ŏŀƴϐ ǿƻǊƪƛƴƎ ŦƻǊ ǳǎΦέ !ƴ 9ǊƛŜ-

area manufacturer echoed the 

complaints of his counterparts around 

ǘƘŜ ǎǘŀǘŜΥ ά²Ŝ ƘŀǾŜ ƴƻ ƻƴŜ ǿŀƭƪƛƴƎ 

through our doors. We have jobs, but 

nobody will come through the door 

because they can get paid to stay at 

ƘƻƳŜΦέ 

Varying Views on Temporary Employment  
The manufacturing hiring process appears to be shifting away 

from direct access to full-time work. Instead, many focus group 

participants reported growing through temporary agencies to find 

workers and conduct preliminary screening for aptitude, attitude 

and potential substance abuse. Some temp agencies appear to be 

responding to this change in the job market by tailoring their 

services to fit the particular needs of manufacturing clients. 

However, not all interactions with temp agencies have been 

productive and smooth, as this exchange among participants in 

the Pittsburgh-area focus group showed.  

Manufacturer No. 1: άCƻǊ ŜƴǘǊȅ-level jobs, we have been 

ǳǎƛƴƎ ǘŜƳǇ ŀƎŜƴŎƛŜǎΦέ 

Manufacturer No. 2: ά5ƻ ǘƘŜȅ ŀŎǘǳŀƭƭȅ ǎŎǊŜŜƴΚ ²Ŝ ǳǎŜŘ ǘƘŜƳ 

ƻƴŎŜΦ ¢ƘŜȅ Ƨǳǎǘ ǎŜƴǘ ōƻŘƛŜǎΦέ 

Manufacturer No. 1: ά²Ŝ ǿŜƴǘ ǿƛǘƘ ŀ ǎŜŎƻƴŘ ƎǊƻǳǇΦ ¢ƘŜȅ 

actually interview us and look at our work situation before they 

ǿƛƭƭ ǎŜƴŘ ŀƴȅƻƴŜ ƻǾŜǊΦ ¢ƘŜ ǘŜƳǇ ŀƎŜƴŎȅ ŘƻŜǎƴΩǘ ǎŎǊŜŜƴ ŦƻǊ ŘǊǳƎǎΦ 

²ŜΩǊŜ ƴƻǘ ƭƻƻƪƛƴƎ ŦƻǊ ŀƴȅǘƘƛƴƎ ŜȄƻǘƛŎΦ ²Ŝ ƘŀŘ ǇŜƻǇƭŜ ŎƻƳŜ ƻǾŜǊ 

and work for three months that we wanted to hire and then they 

ŦŀƛƭŜŘ ǘƘŜ ŘǊǳƎ ǘŜǎǘΦέ 

Manufacturer No. 2: ά²Ŝ ǘŜƭƭ ǘƘŜƳ ōŜŦƻǊŜ ǘƘŀǘ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ 

ǘŜǎǘ ŦƻǊ ŘǊǳƎǎ ŀƴŘ ǘƘŜȅ ǎǘƛƭƭ ŦŀƛƭΦέ 

Manufacturer No. 1: ά¢ƘŜȅ ǿƛƭƭ ǿƻǊƪ ŀ ƳƻƴǘƘ ŀƴŘ ǘƘŜƴ 

ǘƘŜȅΩǊŜ ƎƻƴŜΦ L ŘƻƴΩǘ ƪƴƻǿ ƛŦ ŀƴȅƻƴŜ ǿŀƴǘǎ ǘƻ ǿƻǊƪ ŀƴȅƳƻǊŜΦέ 
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Despite the number of focus group participants who suggested that the federaƭ ƎƻǾŜǊƴƳŜƴǘΩǎ 

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 

ǘŀƭŜƴǘΦ ά²Ŝ ƘŀǾŜ ƳŀƴŀƎŜŘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ ŎŀƭƛōŜǊ ƻŦ ƻǳǊ ǿƻǊƪŦƻǊŎŜΣέ ǎŀƛŘ ŀ .ŜǘƘƭŜƘŜƳ-area 

ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²Ŝ ƘŀǾŜ ōŜŜƴ ƛƴ ƘŜŀǾŜƴ ǘƘŜ Ǉŀǎǘ ǘƘǊŜŜ ȅŜŀǊǎΦ ²Ŝ Řƻ ŜǾŜǊȅǘƘƛƴƎ ƴƻǘ ǘƻ ƭŀȅ ƻŦŦ ǇŜƻǇƭŜΦ 

²Ŝ ǿƛǎƘ ǿŜ ŎƻǳƭŘ ƘƛǊŜ ƳƻǊŜΦ hƴŜ ƻŦ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ƛƴ ǘƘŜ Ǉŀǎǘ ƛǎ ǘƘŀǘ ǿŜ ŎƻǳƭŘƴΩǘ ŎƻƳǇŀǊŜ ǿƛǘƘ ƘƛƎƘŜǊ-

paȅƛƴƎ ŦƛǊƳǎΦ bƻǿ ǿŜ Ŏŀƴ ƎŜǘ ŀƴȅōƻŘȅ ǿŜ ǿŀƴǘ ŀǘ ŀ ƎǊŜŀǘ ǇǊƛŎŜ ǿƛǘƘ Ŧŀōǳƭƻǳǎ ŀǘǘƛǘǳŘŜ ŀƴŘ ǎƪƛƭƭǎΦέ    

Learn to Earn  
The focus groups indicated a change in the hiring process, particularly for entry-ƭŜǾŜƭΣ ƻǊ άƎŀǘŜǿŀȅΣέ 

manufacturing jobs. Increasingly, manufacturers are using temporary employment as a screening tool to 

ŀƭƭƻǿ ǘƘŜƳ ǘƻ άǘǊȅ ƻǳǘέ ŀǇǇƭƛŎŀƴǘǎ ōŜŦƻǊŜ ƻŦŦŜǊƛƴƎ them permanent, full-time work. Among focus group 

participants surveyed, 43 percent indicated that new hires for entry-level, low-skilled jobs are culled 

from top-performing temporary workers. ά²Ŝ ƘŀǾŜ ƎƻƴŜ ŦǊƻƳ ŘƛǊŜŎǘƭȅ ƘƛǊƛƴƎ ŜƳǇƭƻȅŜŜǎ ǘƻ ƘƛǊƛƴƎ ǘŜƳǇǎ 

ŀƴŘ ǘƘŜƴ ƻƴƭȅ ƘƛǊƛƴƎ ǘƘŜ ōŜǎǘ ƻŦ ǘƘƻǎŜ ŀǎ Ŧǳƭƭ ǘƛƳŜΦ Χ LǘΩǎ ǾŜǊȅ ŘƛŦŦƛŎǳƭǘ ǘƻ ƎŜǘ ƎƻƻŘ ǘǊŀƛƴŜŘ ŜƳǇƭƻȅŜŜǎΣέ 

said a participant in the Wilkes-Barre focus group. 

!ƴƻǘƘŜǊ ōŜƴŜŦƛǘ ƛǎ ǘƘŀǘ ǿƻǊƪŜǊǎ ŜƳǇƭƻȅŜŘ ǘƘǊƻǳƎƘ ŀ ǘŜƳǇƻǊŀǊȅ ǎŜǊǾƛŎŜ ŘƻƴΩǘ ŎƻƳŜ ǿƛǘƘ ǘƘŜ ǎŀƳŜ 

ǿƻǊƪǇƭŀŎŜ ƳŀƴŘŀǘŜǎ ŀǎ ǘƘƻǎŜ ƘƛǊŜŘ ŘƛǊŜŎǘƭȅ ǘƘǊƻǳƎƘ ǘƘŜ ŎƻƳǇŀƴȅΦ ά²Ŝ ŘƻƴΩǘ ƘŀǾŜ ǇǊƻōƭŜƳǎ ǿƛǘƘ 

ŜƳǇƭƻȅƳŜƴǘ ƭŀǿǎ ƛŦ ǿŜ Ǝƻ ǘƘǊƻǳƎƘ ŀ ǘŜƳǇ ŀƎŜƴŎȅΣέ ǎŀƛŘ ŀ Philadelphia-area manufacturer. Or health-

care mandates, as a Wilkes-Barre-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊ ǇƻƛƴǘŜŘ ƻǳǘΥ ά²ŜΩǊŜ ƭƻƻƪƛƴƎ ŀǘ ǘƘŜ ǿƘƻƭŜ ǿŀȅ ǿŜ 

Řƻ ōǳǎƛƴŜǎǎ ǿƛǘƘ ŜƳǇƭƻȅŜŜǎΦ ²Ŝ Ǉŀȅ ср ǇŜǊŎŜƴǘ ƻŦ /h.w! ƴƻǿΦ ¢ƘŀǘΩǎ ŀ Ŏƻǎǘ ǘƘŀǘ ŎƻƴǘƛƴǳŜǎΦ LŦ ǿŜ ōǊƛƴƎ 

people back, ǘƘŜƴ ǿŜΩǊŜ ƎƻƛƴƎ ǘƻ ǳǎŜ ǘŜƳǇǎΦ LŦ ǘƘŀǘ ŘŜƳŀƴŘ ƎƻŜǎ ŀǿŀȅΣ ǘƘŜƴ ƛŦ ǿŜ ƘŀǾŜ ǘƻ ƭŀȅ ǘƘŜƳ ƻŦŦΣ 

ǘƘŜƴ ǿŜ ǿƻƴΩǘ ŦŀŎŜ ǘƘŀǘ ср percent of health care costs. I think more people will be using temps because 

ƻŦ ǘƘŀǘΦέ   

ά{ƻ ƳǳŎƘ ƻŦ ƻǳǊ ǿƻǊƪ ƛǎ ŎȅŎƭƛŎŀƭΣέ ǎŀƛŘ ŀ ¸ƻǊƪ-aǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²Ŝ Ŏŀƴ Ǉǳǘ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƻŦ 

benefits on the temp agency.  We do 30-60-90 days to hire. There are specialized [temp] firms out there. 

¢ƘŜƛǊ ǿƻǊƪŜǊǎ ŎƻƳŜ ƛƴ ŀƴŘ Ƙƛǘ ǘƘŜ ƎǊƻǳƴŘ ǊǳƴƴƛƴƎΦ LǘΩǎ ŀ ƎǊŜŀǘ ǎŎǊŜŜƴƛƴƎ ǘƻƻƭΦέ 

Among the Erie-area manufacturers 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 

ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ŀŘǾŀƴŎŜƳŜƴǘΦ ά²Ŝ ǳǎŜ ƻƴŜ ŀƎŜƴŎȅ ǿƘƻ ƪƴƻǿǎ ǿƘŀǘ ǿŜ ŀǊŜ ƭƻƻƪƛƴƎ ŦƻǊΣ not just 

technical skills, but the kinds of people. When they walk through the door, they bring their mind with 

ǘƘŜƳΦ ¢ƘŜȅ ǎƘƻǿ ǳǇ ƻƴ ǘƛƳŜΣέ ƘŜ ǎŀƛŘΦ 9ǾŜƴ ŀƳƻƴƎ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪŜǊǎΣ άǿŜ ǘǊȅ ǘƻ ŎǊŜŀǘŜ ŀ ǿƻǊƪ 

environment that people want to stay with us. I caƴΩǘ ŀŦŦƻǊŘ ǘƻ ōŜ ǘƘŜ ƘƛƎƘŜǎǘ ǇŀƛŘ ǇƭŀŎŜ ǘƻ ǿƻǊƪΦ ²Ŝ 

sponsor them at PMI (Precision Manufacturing Institute) ŀƴŘ ǘƘŜƴ ǘƘŜǊŜΩǎ ǎƻƳŜ ƭƻȅŀƭǘȅΦ .ǳǘ ȅƻǳ ƘŀǾŜ ǘƻ 

ǎƘƻǿ ƳŜ ǘƘŀǘ ȅƻǳ ŀǊŜ ǘƘŜ ƪƛƴŘ ƻŦ ǇŜǊǎƻƴ L ǿŀƴǘ ǘƻ ŎƻƳƳƛǘ ǘƻΦέ 

But outsourcing hiring to temporary agencies is not a solution to the primary issue of limited skills 

and poor attitude, as one Philadelphia-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊ ǇƻƛƴǘŜŘ ƻǳǘΦ ά²Ŝ ǳǎǳŀƭƭȅ ǳǎŜ ǘŜƳǇ-to-hire so 

ǿŜ Ŏŀƴ ƎŜǘ ŀ ǎŜƴǎŜ ƻŦ ǘƘŜƛǊ ǿƻǊƪ ŜǘƘƛŎΣέ ǎƘŜ ǎŀƛŘΦ ά²ŜΩǾŜ Ƨǳǎǘ ŀōƻǳǘ ƎƛǾŜƴ ǳǇ ƻƴ ǘƘŀǘ ōŜŎŀǳse they seem 
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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 

ƭƻǘǎ ƻŦ ŘǊŀƳŀΦ ¢ŜƳǇ ƛǎ ŀ ƎƻƻŘ ǿŀȅ ǘƻ ƘƛǊŜΣ ōǳǘ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ǇŜǊǎƻƴ ƛǎ ǘƻǳƎƘΦέ 

 

Training  
Aside from the growing shift toward temp agencies, focus group participants indicated a 

proactive, creative mix of tactics successful manufacturers are using to attract, retain and engage talent. 

ά²Ŝ ƘƛǊŜ ŀ ŦŀƛǊ ƴǳƳōŜǊ ƻŦ ȅƻǳƴƎ ŜƴƎƛƴŜŜǊǎ ŀƴŘ ǘǊŀƛƴ ǘƘŜƳ ƻǳǊǎŜƭǾŜǎΣέ ǎŀƛŘ ŀ ¸ƻǊƪ-area manufacturer. 

άLƴǘŜǊƴǎhip and co-ƻǇ ǇǊƻƎǊŀƳǎ ƘŀǾŜ ōŜŜƴ ǾŜǊȅ ǳǎŜŦǳƭ ǘƻ ǎŜŜ ǿƘŀǘ ǘƘŜȅΩǊŜ ƭƛƪŜΦ CƻǊ ƻǳǊ ǎŀƭŀǊƛŜŘ ƎǊƻǳǇΣ 

eight years ago we started working with a group ... ǘƘŀǘ ŘƻŜǎ ǇŜǊǎƻƴŀƭƛǘȅ ǇǊƻŦƛƭŜǎΦ Χ ¢ƘŜ ǇǊƻŦƛƭŜ ƘŜƭǇǎ ǳǎ 

hire, but it also helps people work together and gives us all language and skill in keeping people and 

ǳǎƛƴƎ ǘƘŜƛǊ ǘŀƭŜƴǘǎΦέ 

.ǳǘ ǘǊŀƛƴƛƴƎ ƛǎƴΩǘ ƻƴƭȅ ŜȄǘŜƴŘŜŘ ǘƻ ǘƘŜ ƳƻǊŜ ƘƛƎƘƭȅ ǎƪƛƭƭŜŘ ǿƻǊƪŜǊǎΦ ά²ŜΩǾŜ ōŜŜƴ ǘŀƪƛƴƎ ǳƴǎƪƛƭƭŜŘ 

ǿƻǊƪŜǊǎ ŀƴŘ ƘŀǾƛƴƎ ǘƘŜƳ ǎƛƎƴ ŀ ŎƻƴǘǊŀŎǘ ǘƘŀǘ ƛŦ ǘƘŜȅ ǿƛƭƭ ǎǘŀȅ ŦƻǳǊ ȅŜŀǊǎΣ ǿŜΩƭƭ Ǉŀȅ ŦƻǊ ǘƘŜƛǊ ǘǊŀƛƴƛƴƎΣέ 

said an Erie-area manufacturer. Echoed another: "A good part of our hourly workers will be gone in 

ŀōƻǳǘ ŦƛǾŜ ȅŜŀǊǎΦ ²Ŝ ŎŀƴΩǘ ŦƛƴŘ ŀƴȅƻƴŜ ǿƘƻ ǿƛƭƭ Ŧƛƭƭ ǘƘŜƛǊ ƧƻōǎΦ ²ŜΩǊŜ ōǊƛƴƎƛƴƎ ƛƴ ǊŜƭŀǘƛǾŜƭȅ ƛƴŜȄǇŜǊƛŜƴŎŜŘ 

workers and training them so ǿŜ Ŏŀƴ ƎŜǘ ƻǾŜǊƭŀǇΦ ²ŜΩǊŜ ǘǊȅƛƴƎ ǘƻ ŀǾƻƛŘ ŀ ǇǊƻōƭŜƳ ǿƘŜǊŜ ŀ ǘƘƛǊŘ ƻŦ ƻǳǊ 

ǿƻǊƪŦƻǊŎŜ ƭŜŀǾŜǎ ώŀǘ ƻƴŎŜϐΦ ¢ǊŀƛƴƛƴƎ ƛǎ ǎƘŀŘƻǿƛƴƎΣ ƭŜŀǊƴ ǘƻ ŜŀǊƴ ŀƴŘ ŦƻǊƳŀƭ ǇǊƻƎǊŀƳǎΦέ Among focus 

group participants surveyed, 49 percent estimated they devoted 9 to 20 hours of formal training to each 

employee every year.  Another 33 percent indicated that their workers received 21 to 40 training hours 

annually. 

 ά²ŜΩǾŜ ŎƘŀƴƎŜŘ ƻǳǊ ƳƻŘŜƭΣέ ǎŀƛŘ ŀ tƛǘǘǎōǳǊƎƘ-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²Ŝ ǳǎŜŘ ǘƻ Ƨǳǎǘ ƘƛǊŜ 

anybody who came in the door. Now, wŜΩǊŜ ǎǘŀǊǘƛƴƎ ǘƻ Ǉǳǘ ǎƳŀƭƭ ŦŀŎƛƭƛǘƛŜǎ ǿƘŜǊŜ ǿŜ Ŏŀƴ ŦƛƴŘ ǿƻǊƪŜǊǎΦ 

²ŜΩǊŜ ƭƻŎŀǘƛƴƎ ƴŜŀǊ ŎƭǳǎǘŜǊǎ ƻŦ ǘŀƭŜƴǘΦ Χ ²Ŝ ǿŜƴǘ ƻǳǘ ǘƻ !ƳƛǎƘ ŎƻǳƴǘǊȅ [in Indiana]. We took the 

ōǳƛƭŘƛƴƎ ǘƻ ǘƘŜ ǇƭŀŎŜ ǿƘŜǊŜ ǿŜ ŎƻǳƭŘ ŦƛƴŘ ǇŜƻǇƭŜΦέ 

Management Practices  
Focus group participants, who were selected as being ŀƳƻƴƎ ǘƘŜ άōŜǎǘ ƻŦ ǘƘŜ ōŜǎǘέ 

manufacturers in their regions, frequently credited embracing new management practices as key to 

keeping pace ǿƛǘƘ ŎƘŀƴƎƛƴƎ ŜŎƻƴƻƳƛŎΣ ƛƴŘǳǎǘǊƛŀƭ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŜƴǾƛǊƻƴƳŜƴǘǎΦ ²ƘŜǘƘŜǊ ǘƘŜȅ άǎŀǿ 

tƘŜ ƭƛƎƘǘΣέ ŀǎ ƻƴŜ ƳŀƴǳŦŀŎǘǳǊŜǊ Ǉǳǘ ƛǘΣ ǘƘǊƻǳƎƘ lean production, strategic planning, Rockefeller Habits or 

the Boy Scout Code of Honor, focus group participants repeatedly talked of the need to manage 

differently in the 21st century workplace. Rockefeller Habits, 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 advancement. However, the management philosophy most often cited was lean, which focuses on 

ŜƭƛƳƛƴŀǘƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ŜȄǇŜƴŘƛǘǳǊŜǎ ǘƘŀǘ ŘƻƴΩǘ ŎǊŜŀǘŜ ǾŀƭǳŜ ŀƴŘ άǇǊŜǎŜǊǾƛƴƎ ǾŀƭǳŜ ǿƛǘƘ ƭŜǎǎ ǿƻǊƪΦέ ϦLŦ 

ȅƻǳΩǊŜ ƴƻǘ ŘƻƛƴƎ lŜŀƴΣ ƛŦ ȅƻǳΩǊŜ ƴƻǘ ŘƻƛƴƎ ǎƻƳŜ ǎƻǊǘ ƻŦ Ŏƻƴǘƛƴǳƻǳǎ ƛƳǇǊƻǾŜƳŜƴǘΣ L ŘƻƴΩǘ ƪƴƻǿ Ƙƻǿ 

ȅƻǳΩǊŜ ǎǘƛƭƭ ŀǊƻǳƴŘΣέ ǎŀƛŘ ŀƴ 9ǊƛŜ-area focus group participant. 
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 ά²ŜΩǾŜ ŘƻƴŜ ƭŜŀƴ ǎƻ ǘƘŀǘ ǿŜ Ŏŀƴ ōŜ ǾŜǊȅ ŜŦŦƛŎƛŜƴǘΣέ ǎŀƛŘ ŀ tƘƛƭŀŘŜƭǇƘƛŀ-area manufacturer. 

ά²ŜΩǾŜ Ŏǳǘ ƻǳǊ Ŏƻǎǘǎ ǎǳōǎǘŀƴǘƛŀƭƭȅΦέ Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ŦƻŎǳǎ ƎǊƻǳp participants spoke of receiving help from 

Lw/ ǎǘŀŦŦ ƛƴ ǘƘŜƛǊ ƳŀƴŀƎŜƳŜƴǘ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΦ ά²Ŝ ŜƴƎŀged DVIRC and started down the lean path 

ŀōƻǳǘ ŦƻǳǊ ȅŜŀǊǎ ŀƎƻ ŀƴŘ ōŜŎŀƳŜ ǾŜǊȅ ŜŦŦƛŎƛŜƴǘΣέ ŀƴƻǘƘŜǊ ƳŀƴǳŦŀŎǘǳǊŜǊ ǎŀƛŘΦ 

A Williamsport-area manufacturer credits IMC and lŜŀƴ ǿƛǘƘ άǎǘƛƭƭ ōŜƛƴƎ ŀǊƻǳƴŘΦ Lƴ ǘƘŜ ƭŀǘŜ 

1990s, we had about 50 percent of our business go overseas. We started with IMC with lean training. 

We essentially re-ŜƴƎƛƴŜŜǊŜŘ ǘƘŜ ǇǊƻŎŜǎǎΦ Χ ²Ŝ ǳǎŜŘ ǘƻ ƘŀǾŜ ŀ ŎƘŀƻǘƛŎ ǎǘŀŎƪ ƻŦ ōǳƴŘƭŜǎ ǿƘŜƴ ǿŜ 

processed panels to put together a cabinet. With the new system, robotics bundle panels into 4-hour 

kits that are presented to every operator. The benefits that are derived from really diving into these 

ǘȅǇŜǎ ƻŦ ǇǊƻŎŜǎǎŜǎ ƛǎ ǊŜŀƭƭȅ ƎǊŜŀǘΦέ  

A Pittsburgh-area manufacǘǳǊŜǊ ƴƻǘŜŘ ǘƘŀǘ Ƙƛǎ ŎƻƳǇŀƴȅ ƛǎ άƻƴƭȅ ǎǘŀǊǘƛƴƎ ƛǘǎ lean journey. We 

had been successful and never saw any reason to do any different. If in any way you were associated 

ǿƛǘƘ ǘƘŜ ŀǳǘƻƳƻǘƛǾŜ ƻǊ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ƛƴŘǳǎǘǊȅΣ ȅƻǳ Ǝƻǘ ŀ ōƛƎ ǿŀƪŜ ǳǇ ŎŀƭƭΦ bƻǿ ǿŜΩǊŜ Ƴŀking a lot 

more changeovers, a lot more shorter runs, which is a lŜŀƴ ǇǊƛƴŎƛǇƭŜΦ .ǳǘ ǿƻǊƪŜǊǎ ǿŜǊŜƴΩǘ ǘǊŀƛƴŜŘ ǘƻ Řƻ 

ǘƘŀǘΦ LǘΩǎ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ Ƙŀǎ ǘƻ ōŜ ŘƻƴŜΦ L ōŜƭƛŜǾŜ ƛƴ ƛǘΦέ 

 ά²Ŝ Ŏƻƴǘƛƴǳŀƭƭȅ ǘǊȅ ǘƻ ǊŜƳƻǾŜ ǘƛƳŜ ŦǊƻƳ ŜǾŜǊȅ ǇǊƻŎŜǎǎΣέ ǎŀƛŘ ŀ ¸ƻǊƪ-area manufacǘǳǊŜǊΦ ά²Ŝ 

have taken lŜŀƴ ǘƘǊƻǳƎƘ ǘƘŜ ŜƴǘƛǊŜ ǇǊƻŎŜǎǎΦέ 

One Wilkes-.ŀǊǊŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ŘŜǎŎǊƛōŜŘ Ƙƛǎ άул-нлέ ǎǘǊŀǘŜƎȅΦ ά²Ŝ ŦƻŎǳǎ ƻƴ ǘƘŜ нл ǇŜǊŎŜƴǘ ƻŦ 

components that drive 80 percent of profits and business. ²Ŝ ǎƘŜŘ ǘƘŜ ǊŜǎǘ ǘƘŀǘ ǿŜΩǊŜ ƴƻǘ ƎƻƻŘ ŀǘΦ ! ƭƻǘ 

of people chase the top line; ǿŜ ŎƘŀǎŜ ǘƘŜ ōƻǘǘƻƳ ƭƛƴŜΦ Χ ¸ƻǳ ƘŀǾŜ ǘƻ ǎƛƳǇƭƛŦȅ ȅƻǳǊ ōusiness, eliminate 

ǎǘǳŦŦ ǘƘŀǘ ŘƻŜǎƴΩǘ ƳŀƪŜ ȅƻǳ ƳƻƴŜȅΦ Χ ²Ŝ ƳŀƪŜ ƛǘ ǊŜŀƭƭȅ Ŝŀǎȅ ǘƻ ŘŜŎƛŘŜ ǿƘŀǘ ōusiness to go after and 

what ǿŜ ŘƻƴΩǘΦ [Ŝŀƴ ƛǎ ǇŀǊǘ ƻŦ ǘƘŀǘΦ 9ǾŜǊȅ ŜƳǇƭƻȅŜŜ Ƙŀǎ ƎƻƴŜ ǘƘǊƻǳƎƘ lŜŀƴ ǘǊŀƛƴƛƴƎΦ Χ ¢ƘŜ ŎƘŀƭƭŜƴƎŜ ƛǎ 

ǘƻ ƎǊƻǿ ōǳǘ ȅƻǳ ƘŀǾŜ ǘƻ ƪƴƻǿ ǿƘŜǊŜ ȅƻǳ Ŏŀƴ ǿƛƴ ŀƴŘ ǿƘŜǊŜ ȅƻǳ ŎŀƴΩǘ ŀƴŘ ŘƻƴΩǘ ƭƻǎŜ ŀ ƭƻǘ ƻŦ ǎƭŜŜǇ ƻǾŜǊ 

ǿƘŜǊŜ ȅƻǳ ŎŀƴΩǘ ǿƛƴΦ ¢ƘŀǘΩǎ ǇǊƻōŀōƭȅ ōŜŜƴ ƻƴŜ ƻŦ ōŜǎǘ ǘƘƛƴƎǎ ǿŜΩǾŜ ŘƻƴŜ ŀƴŘ ǿŜ ŘƛŘƴΩǘ ƭƻƻƪ ōŀŎƪΦ ²Ŝ 

have had similar revenue levels where we had 125 employees; now we have 45 employees. When we 

did value stream, we found that our flashlights were traveling about a mile and being picked up 50 

times. Now they go ŀōƻǳǘ о ȅŀǊŘǎ ŀƴŘ ƎŜǘ ǇƛŎƪŜŘ ǳǇ нл ǘƛƳŜǎΦ ²ŜΩǊŜ ŜƭƛƳƛƴŀǘƛƴƎ ǿŀǎǘŜ ǘƘŀǘ ŘƻŜǎƴΩǘ ŀŘŘ 

ǾŀƭǳŜΦέ 

 Although lean is a production management strategy, focus group participants frequently 

described it as a culture shift that everyone in the company ς top to bottom ς ƴŜŜŘǎ ǘƻ ǘǊǳǎǘΦ άLΩƳ ǘǊȅƛƴƎ 

ǘƻ ŎƘŀƴƎŜ ǘƻƻƭƳŀƪŜǊǎΩ ƳƛƴŘǎŜǘ ǘƘŀǘ ǘƘŜȅ ƘŀǾŜ ƘŀŘ ƻǾŜǊ ор ȅŜŀǊǎΦ L ƘŀǾŜ ǘƻ ǎŜƭƭ ǘƘŀǘ ƛǘ ƛǎ ǘƘŜ ōŜǎǘ ǿŀȅ ǘƻ 

get better. I had to say this is starting with me. We need to evolve and change to become the next level 

ǎǳǇǇƭƛŜǊΣέ ǎŀƛd a Philadelphia-area manufacturer.   

άbƛƴŜǘȅ ǇŜǊŎŜƴǘ ƻŦ ƻǳǊ ǿƻǊƪŦƻǊŎŜ Ƙŀǎ ƎƻƴŜ ǘƘǊƻǳƎƘ lŜŀƴΣέ ǎŀƛŘ ƻƴŜ .ŜǘƘƭŜƘŜƳ-area 

ƳŀƴǳŦŀŎǘǳǊŜǊΦ άhƴŜ ƘǳƴŘǊŜŘ ǇŜǊŎŜƴǘ Ƙŀǎ ƎƻƴŜ ǘƘǊƻǳƎƘ ǘŜŀƳ-ōǳƛƭŘƛƴƎΣέ ƴƻǘƛƴƎ ǘƘŜ ŀǎǎƛǎǘŀƴŎŜ Ƙƛǎ 

ŎƻƳǇŀƴȅ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ǘƘŜ aŀƴǳŦŀŎǘǳǊŜǊǎΩ wŜsource Center in accessing the training. 
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The entire workforce, from managers to production-line staff, need to develop a trust that 

ǇǊǳƴƛƴƎ ŜƴŎƻǳǊŀƎŜǎ ƎǊƻǿǘƘΣ ŦƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘǎ ǎŀƛŘΦ  ά¢ƘŜ ƻǾŜǊŀǊŎƘƛƴƎ ǘƘŜƳŜ ƛǎ ǇŜƻǇƭŜΣέ ǎŀƛŘ ŀ 

Philadelphia-area manufŀŎǘǳǊŜǊΦ ά/ƘŀƴƎŜ ǘƘŜ ŎǳƭǘǳǊŜΦ /ƘŀƴƎŜ ǘƘŜ ƳƛƴŘ, ŀƴŘ ǘƘŜ ōƻŘȅ ŦƻƭƭƻǿǎΦ ¸ƻǳΩǊŜ 

saving the whole for the sacrifice of a few. You need to develop trust of the people that lean is a growth 

strategy. Reduce your footprint or workforce so that you can grow overall. It becomes really clear-cut 

ƻƴŎŜ ȅƻǳ ƎŜǘ ǘƘŀǘ ƭƛŦŜƭƛƴŜ ŦƻǊ ŜǾŜǊȅƻƴŜ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ǘƻ ƎŜǘ ǘƘŀǘ ǊŜŘǳŎǘƛƻƴΦ Χ ¦ǎǳŀƭƭȅ ƻƴŜ 

person takes a traininƎ Ŏƭŀǎǎ ŀƴŘ ǘƘŜƴ ǎŀȅǎ ƭŜǘΩǎ Řƻ ƭŜŀƴΦ DƻƻŘ ƭǳŎƪ ǿƛǘƘ ǘƘŀǘΦ Lǘ ǘŀƪŜǎ ŀ ǿƘƻƭŜ ŎǳƭǘǳǊŜΦέ 

 Said another: ά²Ŝ ŎƘŀƴƎŜ ŦƻǊ ǘǿƻ ǊŜŀǎƻƴǎ: We change because we feel heat or pressure or we 

ŎƘŀƴƎŜ ōŜŎŀǳǎŜ ǿŜ ǎŜŜ ǘƘŜ ƭƛƎƘǘΦ ¢ƘŀǘΩǎ ǘƘŜ ǎǳǎǘŀƛƴŀōƭŜΦ ¢ƘŜ ŎƘŀƭƭŜƴƎŜ ǿƛǘƘ lean is getting people to see 

the light. If we can get our organizations to really see the light, then our job is done. You can get out of 

ǘƘŜ ǿŀȅ ǘƘŜƴΦ ²Ŝ ǊŜŀƭƭȅ ǿƻǊƪ ƘŀǊŘ ƻƴ ŎƻƳƳǳƴƛŎŀǘƛƻƴΦ Lƴ ŜǾŜǊȅ ƳŜŜǘƛƴƎΣ L ǎŀȅ ƛŦ ȅƻǳΩǊŜ ƘŀǾƛƴƎ ǇǊƻōƭŜƳ 

ǎŜŜƛƴƎ ǘƘŜ ƭƛƎƘǘΣ ŎƻƳŜ ǎŜŜ ƳŜΦέ 

Continuous Improvement/Employee Involvement  
Among focus group participants surveyed, 56 percent described process improvement as highly 

important to their company's success over the next five years. Many focus group participants spoke of 

ƛƳǇƭŜƳŜƴǘƛƴƎ ǎǘǊŀǘŜƎƛŜǎ ǘƻ ƘŜƭǇ ŜƳǇƭƻȅŜŜǎ άǎŜŜ ǘƘŜ ƭƛƎƘǘΦέ {ŜǾŜǊŀƭ have adopted gain-sharing programs 

to provide employees with incentives to 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. 

άLƴŎŜƴǘƛǾŜǎ ƘŀǾŜ ǇǊƻŘǳŎŜŘ ǎƻƳŜ ǊŜŀƭƭȅ ƎƻƻŘ ǊŜǎǳƭǘǎΣέ ǎŀƛŘ ŀ ¸ƻǊƪ-area manufacturer. Noting 

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 number of pallets per shift and 

ǿƻǊƪŜǊ ƘƻǳǊǎ ǇŜǊ ǇŀƭƭŜǘΦ άhŦ ŎƻǳǊǎŜΣ ǿŜ ƘŀǾŜ ǘƻ Ƴŀƛƴǘŀƛƴ ǉǳŀƭƛǘȅΦ ώ.ǳǘ ƛǘΩǎϐ been a way to get people 

excited.έ 

ά²Ŝ ǘƛŜŘ ƭŜŀƴ ǘƻ Ǝŀƛƴ-ǎƘŀǊƛƴƎΣέ ǎŀƛŘ ŀ ƳŀƴǳŦŀŎǘǳǊŜǊ ŦǊƻƳ ǘƘŜ ²ƛƭƪŜǎ-.ŀǊǊŜ ŀǊŜŀΦ ά¢ƘŜȅ ƎŜǘ ŀ 

monthly bonus based on performance. Now itΩǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜƛǊ ǇŀȅŎƘŜŎƪΦ ²Ŝ ǿŀƴǘ ǘƻ ƎŜǘ ǘƘŜƳ т 

percent bonus on their paycheck every month. [They know that a] hopper filled with trash is $1,000 in 

gain-ǎƘŀǊƛƴƎΦ ¢ƘŀǘΩǎ ƴƻǘ Ƨǳǎǘ ŎŀǎŜ ŀ ōŜŜǊΤ ƛǘΩǎ ŀ ŎŀǊ ǇŀȅƳŜƴǘΦέ 

Another Wilkes-Barre focus group participant described his gain-sharing program in which 40 

ǇŜǊŎŜƴǘ ƻŦ ǇǊƻŦƛǘǎ Ǝƻ ǘƻ ŜƳǇƭƻȅŜŜǎΦ άL ƧƻƪŜŘ ǿƛǘƘ ŜƳǇƭƻȅŜŜǎ ǘƘŀǘ LΩƳ ƎƻƛƴƎ ǘƻ ŎƘŀƴƎŜ Ǝŀƛƴ-sharing to 

loss-ǎƘŀǊƛƴƎΦ Lǘ Ƙŀǎ ǊŜŀƭƭȅ ƘŜƭǇŜŘ ƛƳǇǊƻǾŜ ƳƻǊŀƭŜΣ ōǳǘ ƛǘΩǎ ƘŀǊŘ ǘƻ ƳŀƪŜ ƛǘ ǾƛǎƛōƭŜ ŀƴŘ ǇŜƻǇƭŜ ƭƻǎŜ ǘǊack of 

ƛǘΦ LǘΩǎ ƘŀǊŘ ǘƻ ƪŜŜǇ ώǘƘŜ ǇǊƻƎǊŀƳϐ ǾƛǎƛōƭŜΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ǿƘŜƴ ǘƛƳŜǎ ŀǊŜ ƎƻƻŘΦέ 

ά²Ŝ Ǉǳǘ ƛƴ ŀ ώƎŀƛƴ-sharing] program 13 years agoΣέ said a participant in the Williamsport focus 

ƎǊƻǳǇΦ ά9ǾŜǊȅ ²ŜŘƴŜǎŘŀȅ ŀǘ нΥрлΣ L ǎǘŀƴŘ ƻǳǘ ŀƴŘ ƭƻƻƪ ŀǘ ǿƘŀǘ ǿŜ ǎƘƛǇǇŜŘ previously and see if we 

came out ahead or behind. If, in a 4-week period, we came out ahead, everyone gets a bonus. If we 

ŘƻƴΩǘΣ ǘƘŜƴ ǘƘŜȅ ŘƻƴΩǘΦ Lǘ ŘƻŜǎƴΩǘ ŎŀǊǊȅ ƻǾŜǊΦ LǘΩǎ ŀ ŎƻƳǇŀƴȅǿƛŘŜ ŜŦŦƻǊǘΣ ŀƴŘ ǇŜƻǇƭŜ ŀǊŜ ƳƻǊŜ ƛƴǘŜǊŜǎǘŜŘ 

ƛƴ ǘƘŜ ōǳǎƛƴŜǎǎΦ LǘΩǎ ǊŜŀƭƭȅ ƘŜƭǇŜŘ ǳǎΦέ 
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Adding Value  
Several focus group participants raised the threat of commoditization. Managing to wring more 

and more time and cost out of their products is a top-of-mind concern. ά²Ŝ ƴŜŜŘ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ǿŜ 

ŘƻƴΩǘ ǎǘŀƴŘ ǎǘƛƭƭ ƻǊ ǿŜ ǿƛƭƭ ōŜŎƻƳŜ ŀ ŎƻƳƳƻŘƛǘƛȊŜŘ ǇǊƻŘǳŎǘΣέ ǎŀƛŘ ŀ ¸ƻǊƪ-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ άLǘΩǎ ƴƻǘ 

Ƨǳǎǘ ŀōƻǳǘ ǘƘŜ ǇǊƻŘǳŎǘ ōǳǘ ŀōƻǳǘ ƻǳǊ ŜȄǇŜǊǘƛǎŜΦέ !ƴƻǘƘŜǊ ǘƛŎƪŜŘ ƻŦŦ ǘƘŜ ŘŜƳŀƴŘǎ ǘƘŜȅ ŦŀŎŜΥ ά²Ŝ ƘŀǾŜ ǘƻ 

ōŜ ƳǳŎƘ ƳƻǊŜ ƴƛƳōƭŜΣ ǇǊƻǾƛŘŜ ŦŀǎǘŜǊ ŘŜƭƛǾŜǊȅΣ ƘŀǾŜ ƭƻǿŜǊ ǇǊƛŎŜǎΦ vǳŀƭƛǘȅ ƛǎ ŀ ƎƛǾŜƴΦέ 

Despite the challenges, participants at each focus group spoke positively and proudly of their 

successes in reforming processes, re-engineering products and redefining markets. At times creative, 

innovative and pragmatic, they talked of being willing to let go of the old and embrace opportunities 

where they existed. "I choose to play in a market that is about $150 million," said a Wilkes-Barre focus 

group participant. "I choose niches where customers pay for value, where there is some sort of entry 

barrier."  

Focus group participants repeatedly spoke of the need to add value as a way of winning 

business and staving off commoditization. This added value often comes in the form of added service. 

άTen years ago, we were a fantastic manufacturing company. Now we are a very good sales and service 

organizationΣέ ǎŀƛŘ ŀ ¸ƻǊƪ-area manufacturer. άClexibility is [now built] throughout the organization. If 

we start beating our head against the wall, we just move to a new product.έ 

άWe have had to be much more service-focused. We have to be the experts to help companies 

find solutions  Χ We had to understand the whole lean process of helping clients find ways to use lean 

processes. We invest in service-ŦƻŎǳǎŜŘ ǇŜƻǇƭŜΦ ¢ƘƻǎŜ ǇŜƻǇƭŜ ŀǊŜ ƎŜǘǘƛƴƎ ƻƭŘŜǊ ŀƴŘ ǿŜΩǊŜ ǘǊȅƛƴƎ ǘƻ Ŧind 

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 to sell.έ 

Many described their lean journey as transforming how they do business and enabling them to 

add value in an increasingly fast-ǇŀŎŜŘΣ ƘƛƎƘƭȅ ŎƻƳǇŜǘƛǘƛǾŜ ŀƴŘ ƛƴŎǊŜŀǎƛƴƎƭȅ ŎƻƳƳƻŘƛǘƛȊŜŘ ƳŀǊƪŜǘΦ ά²Ŝ 

ǿŜǊŜ мл ǘƻ мн ǿŜŜƪǎΣέ ǎŀƛŘ ƻƴŜ ²ƛƭƭƛŀƳǎǇƻǊǘ-area manufacturer, echoing an experience shared by  

ƻǘƘŜǊ ŦƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘǎΦ άbƻǿ ǿŜΩǊŜ Řƻǿƴ ǘƻ у ƻǊ ф ŘŀȅǎΦ ΧΦ ²Ŝ Ŏŀƴ ƴƻǿ ǎŎƘŜŘǳƭŜ ŀ ŘŀǘŜ ŀƴŘ 

ǇǊƻƳƛǎŜ ƛǘ ŀƴŘ ƘŀǾŜ ŎƻƴŦƛŘŜƴŎŜ ǿŜΩƭƭ Řƻ ƛǘΦ ²Ŝ ŘŜƭƛǾŜǊ фт ǇŜǊŎŜƴǘ ǘƻ ǇǊƻƳƛǎŜΦ ¢Ƙŀǘ ǿŀǎ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ 

ǘƻ ŎǳǎǘƻƳŜǊǎ ǘƘŀƴ ǘŀƪƛƴƎ ǘƘŜ ƭŜŀŘ ǘƛƳŜ ŘƻǿƴΦ ²Ŝ ƭŜŀǊƴŜŘ ŀ ƭƻǘ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎΦ LŦ ŎƻƳǇŀƴƛŜǎ ŀǊŜƴΩǘ doing 

lŜŀƴΣ ǘƘŜȅΩǊŜ ƛƴ ŀ ǿƻǊƭŘ ƻŦ ƘǳǊǘΦ LŦ ȅƻǳ ƎŜǘ ƛƴǘƻ ǎƻƳŜ ƻŦ ǘƘŜ /ƘƛƴŜǎŜ ƳŀƴǳŦŀŎǘǳǊƛƴƎ ŎƻƳǇŀƴƛŜǎΣ ȅƻǳ 

ǿƻǳƭŘ ōŜ ŀƳŀȊŜŘ Ƙƻǿ ŦŀǊ ōŜƘƛƴŘ ǘƘŜȅ ŀǊŜΦ ¢ƘŜȅ ŀǊŜ ŘƻƛƴƎ ǎƻ ƳǳŎƘ ōȅ ƘŀƴŘΦ ¢ƘŜȅΩǊŜ ƴƻǘ ŘƻƛƴƎ ǿƘŀǘ ǿŜ 

ŀǊŜ ŘƻƛƴƎ ƛƴ ǘƘŜ ¦Φ{Φ ǘƻ ŀŘŀǇǘ ǘŜŎƘƴƻƭƻƎȅΦέ 

Product Development  
Among surveyed focus group participants, 52 percent labeled the launch of new products and 

services as highly important. Yet, new product development, even among these good performers, has 

been largely driven by customer requests. Nearly two-thirds of survey respondents described 

"customer-focused innovation" as highly important over the next five years. Investment in research and 

development, it would seem, tended to be cut when survival was on the line. Sixty-two percent of 

survey respondents said they invested 5 percent or less of sales in new product development or 
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research and development.  ά²Ŝ ŘŜŎƛƳŀǘŜŘ ƻǳǊ ǊŜǎŜŀǊŎƘ ŘŜǾŜƭƻǇƳŜƴǘΣέ ǎŀƛŘ ŀ ¸ƻǊƪ-area manufacturer. 

ά²Ŝ ǿŜǊŜ ƛƴ ǎǳǊǾƛǾŀƭ ƳƻŘŜΦέ This disinvestment may have long-term consequences given that nearly 

half of survey respondents (44%) attributed up to a quarter of annual sales to products that had been 

introduced within the past three years.  Another 25 percent of respondents said new products 

accounted for 26 percent to 50 percent of sales. 

άLǘΩǎ ŀǎ ƳǳŎƘ ŎǳƭǘǳǊŜ ŀǎ ŎƘŜƳƛǎǘǊȅ ǘǊȅƛƴƎ ǘƻ ƎŜǘ ƴŜǿ ǇǊƻŘǳŎǘǎΣέ ǎŀƛŘ ŀƴ 9ǊƛŜ-area manufacturer. 

ά²Ŝ ŘƻƴΩǘ ƘŀǾŜ ŀƴ wϧ5 ōǳŘƎŜǘΦ ²Ŝ Ƨǳǎǘ ƘŀǾŜ ŀ ƘŀƴŘŦǳƭ ƻŦ ǇŜƻǇƭŜ ǘƻ ŦƻŎǳǎ ƻƴ ǘƘŀǘΦ ²ŜΩǊŜ ǘǊȅƛƴƎ ǘƻ ǎŜŜ 

where we can get resources outside from suppliers. TheyΩǾŜ ōŜŜƴ ǇǊŜǘǘȅ ƎƻƻŘ ŀǘ ƭŜƴŘƛƴƎ ǘƘŜƛǊ ƪƴƻǿƘƻǿΣ 

such as screening new polymers. Input from those guys saves us a little time. We look for ways to 

ǇŀǊǘƴŜǊΦέ 

ά²Ŝ Řƻ ǾƛǊǘǳŀƭƭȅ ƴƻ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘΦ hǳǊ ŎǳǎǘƻƳŜǊǎ ŀǊŜ ǘŜƭƭƛƴƎ ǳǎ ǿƘŀǘ ǘƘŜȅ ǿŀƴǘΣέ ǎŀƛŘ ŀ 

Pittsburgh-area manufacturer. "²Ŝ ǿƛƭƭ ƳŀƪŜ ǎǳƎƎŜǎǘƛƻƴǎΦ ²ŜΩǊŜ ǇǊƻōŀōƭȅ ŎƭƻǎŜǊ ǘƻ ώōŜƛƴƎ ŀϐ ¢ƛŜǊ о 

[supplier] than to Tier 2. In the last year, we have made a lot of inroads in getting to sit down and make 

ǎǳƎƎŜǎǘƛƻƴǎΦ ¢ƘŜȅ ŀǊŜ ōŜƎƛƴƴƛƴƎ ǘƻ ǎŜŜ ŀ ǾŀƭǳŜ ƛƴ ǘƘŀǘΦέ 

ά²Ŝ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ƻǳǊ ŘƛǊŜŎǘ ǎŀƭŜǎ ŦƻǊŎŜΦ L ǿŀƴǘ ǘƘŜƳ ǘƻ Ŏŀƭƭ ƻƴ ǘƘŜ ŜƴŘ user to generate pull-

ǘƘǊƻǳƎƘ ŘŜƳŀƴŘ Ǉƭǳǎ ŘŜǾŜƭƻǇ ǿƘŀǘ ŎǳǎǘƻƳŜǊ ƴŜŜŘǎ ŀǊŜΣέ ǎŀƛŘ ŀ ²ƛƭƪŜǎ-Barre-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ άLŦ 

you listen to your customer, you can really develop some niche ǇǊƻŘǳŎǘǎΦ Χ  !ǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŘŀȅΣ 

listening to customers ƛǎ ǘƘŜ ōŜǎǘ ǿŀȅ ǘƻ ƎŜǘ ƴŜǿ ǇǊƻŘǳŎǘǎΦέ 

  Another Wilkes-Barre focus group participant echoed the customer-focused development 

ŀǇǇǊƻŀŎƘΥ άL ŘŜŎƛŘŜŘ ǘƻ Ǝƻ ƻǳǘ ŀƴŘ ǘŀƭƪ ǘƻ ŎǳǎǘƻƳŜǊǎΦ ¢ƘŀǘΩǎ ǿƘŜǊŜ ǿŜ get product ideas. Most of our 

R&D is at the vendor level. That helps us decide what products to go with. Then you have to sell your 

ƳŀƴŀƎŜƳŜƴǘΣ ȅƻǳǊ ōƻŀǊŘΣ ŀƭƭ ǘƘŜ ǿŀȅ Řƻǿƴ ǘƻ ǘƘŜ ŦƭƻƻǊ ǿƘŜƴ ǘǊȅƛƴƎ ǘƻ ǎŜƭƭ ŀ ƴŜǿ ƛŘŜŀΦέ 

A participant in the Philadelphia-area focus group noted the importance of new products to her 

ŎƻƳǇŀƴȅΩǎ ōƻǘǘƻƳ ƭƛƴŜΣ ōǳǘ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ŎǳǎǘƻƳŜǊ ǊŜǉǳŜǎǘ ǿŀǎ ŀ ǇǊƛƳŀǊȅ ǎƻǳǊŎŜ ŦƻǊ ŘŜǾŜƭƻǇƳŜƴǘ 

ƛŘŜŀǎΦ ά¢Ƙƛǎ ȅŜŀǊΩǎ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ƴŜȄǘ ȅŜŀǊΩǎ ǊŜǾŜƴǳŜΣέ ǎƘŜ ǎŀƛŘΦ ά²Ŝ ƘŀǾŜ ƛƴŎŜƴǘƛǾŜǎ ŦƻǊ 

marketing but also incentives for engineering to speed up the product cycle. We have trained customers 

ǘƻ ŎƻƳŜ ǘƻ ǳǎ ƴƻǿΦ Lǘ ǘŀƪŜǎ ȅŜŀǊǎ ǘƻ ƘŀǾŜ ǘƘŜƳ ƪƴƻǿ Ƙƻǿ ǿŜ Řƻ ōǳǎƛƴŜǎǎ ŀƴŘ Ƙƻǿ ǘƘŜȅ Ŧƛǘ ƛƴΦέ  

 A Williamsport-area manufacturer gave voice to the challenge of aligning the creative process of 

product development with lŜŀƴ ǇǊƛƴŎƛǇƭŜǎΥ ά²Ŝ Ŏŀƴƴƻǘ Ǉǳǘ ǘƘŜ ǎŀƳŜ ǘŜŎƘƴƛǉǳŜǎ ƻŦ ǘŀƪƛƴƎ ŀǇŀǊǘ ŀ 

ǎǘŀƴŘŀǊŘ ǇǊƻŎŜǎǎ ƛƴǘƻ ƳŀƪƛƴƎ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ǿŜ ŘƻƴΩǘ ŜǾŜƴ ƪƴƻǿ ǿƘŀǘ ƛǘ ƛǎΦ ²ŜΩǊŜ ǊŜǘƘƛƴƪƛƴƎΣ ōŜƛƴƎ 

very specific about what we are targeting. When we think of lŜŀƴΣ ƛǘΩǎ ƻƴŜ ŀǘ ŀ ǘƛƳŜΦ ²ƘŜƴ ǿŜ ǘƘƛƴƪ ƻŦ 

lŜŀƴ ǇǊƻŘǳŎǘ ŘŜǾŜƭƻǇƳŜƴǘΣ ƛǘΩǎ ŀ ƭƻǘ ŀǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΦ LǘΩǎ ŀōƻǳǘ ǘǊȅƛƴƎ ǘƻ ƎŜǘ ŀ ƭƻǘ ōŜǘǘŜǊ ŀǘ ƛƴŎǊŜŀǎƛƴƎ 

the chances of finding a viable product to sell. Whenever we try to apply lean to product development, 

ƛǘ Ŧŀƭƭǎ ŀǇŀǊǘΦ LǘΩǎ ŀ ŘƛŦŦŜǊŜƴǘ ŘƛǎŎƛǇƭƛƴŜΦέ 

For one Erie-area manufacturer, close is good enough in a marketplace that moves so quickly.  

άhǳǊ ŀǇǇǊƻŀŎƘ ƛǎ ƭŜǘΩǎ ƎŜǘ ŎƭƻǎŜ ŀƴŘ ǘƘŜƴ ƧǳƳǇ ƛƴ ǿƛǘƘ ōƻǘƘ ŦŜŜǘ ŀƴŘ ƭŜŀǊƴ ŀǎ ǿŜ ƎƻΦ hƴƭȅ ŘƻƴΩǘ ōŜ ǎƻ ōŀŘ 

ŀǎ ǘƻ ƎŜǘ ƪƛŎƪŜŘ ƻǳǘ ƻŦ ƎŀƳŜΦ /ǳǊǊŜƴǘƭȅ ǿŜΩǊŜ ŘƻƛƴƎ ǇŀŎƪŀƎƛƴƎ ŦƻǊ ƳŜŘƛŎŀƭ ŀƴŘ ŦƻƻŘ ǇǊƻŘǳŎǘǎΦ ²ŜΩǊŜ 
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ƎƻƛƴƎ ǳǇ ŀƎŀƛƴǎǘ ƘǳƎŜ ŎƻƳǇŀƴƛŜǎΦ Χ hǳǊ ŎƘŜƳƛǎǘǎ ƘŀǾŜ ǘƘŜ ŦǊŜŜŘƻƳ ǘƻ ǿƻǊƪ ǿƛǘƘ ƭƻƻǎŜ ǇŀǊŀƳŜǘŜǊǎΦ hǳǊ 

suppliers know that if they bring a new idea to us, that we will get it out in six months instead of sitting 

ƻƴ ǘƘŜ ǎƘŜƭŦ ƻŦ ŀ ŎƻƳǇŜǘƛǘƻǊΦ ²Ŝ Ŏŀƴ ƎŜǘ ƛǘ ƻƴ ǘƘŜ ƳŀǊƪŜǘΦ ²Ŝ ƘŀǾŜ ǘƻ ƭŜǾŜǊŀƎŜ ƻǳǊ ǎǘǊŜƴƎǘƘǎΦ LǘΩǎ 

ƎǳŜǊǊƛƭƭŀ ǿŀǊŦŀǊŜΦ ²Ŝ ŘƻƴΩǘ ƘŀǾŜ ƘǳƎŜ ōǳȅƛƴƎ ǇƻǿŜǊΦ ²Ŝ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ōŜ ǇŜǊŦŜŎǘ; we just have to be 

good enough to live to fight another day.έ 

Financing  
Turmoil in the financial market has rippled through manufacturing. Although only 12 percent of 

survey respondents described availability of bank loans as a "major problem," several focus group 

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 customers unable to tap credit.  

 άLŦ ǿŜ ƴŜŜŘŜŘ ŀ ƭƻŀƴΣ ǿŜ ŎƻǳƭŘ ƎŜǘ ƻƴŜΦ .ǳǘ ƻǳǊ ŎǳǎǘƻƳŜǊǎ ŎŀƴΩǘΣέ ǎŀƛŘ ŀƴ 9ǊƛŜ-area 

ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²ƘŜǘƘŜǊ ǘƘŜȅ ƴŜŜŘŜŘ ϷмлΣллл ƻǊ ϷнрлΣллл, tƘŜȅ ŎŀƴΩǘ ƎŜǘ ǘƘƻǎŜΦ ¢ƘŀǘΩǎ ǿƘŀǘ Ƙŀǎ ƘǳǊǘ 

us. We changed terms on our small orders to let our ŎǳǎǘƻƳŜǊǎ Ǉŀȅ ōȅ ŎǊŜŘƛǘ ŎŀǊŘΦέ 

Several focus group participants indicated that a growing number of industrial customers were 

paying for orders of less than $10,000 with credit cards as a way of securing their payments from 

industrial customers. This reflects the 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, which was the first time 

the research team heard of this European practice entering the U.S. market. 

 ά²Ŝ ōŜŎŀƳŜ ǿƻǊƭŘ-class bankersΣέ ǎŀƛŘ ŀ ƳŀƴǳŦŀŎǘǳǊŜǊ in the Wilkes-Barre area. άThe bank we 

ǿŜǊŜ ǿƻǊƪƛƴƎ ǿƛǘƘ ǿƻǳƭŘƴΩǘ ŜȄǘŜƴŘ ƻǳǊ ƭƛƴŜ ƻŦ ŎǊŜŘƛǘΦ ²Ŝ ǿŜǊŜ ōǳƛƭŘƛƴƎ a workforce. We had great 

receivables, we had money, but no one would do anything for us. We started selling the business to 

banks for 18 months. We got NEPIRC to do another low-interest loan with us.έ 

Said a Philadelphia-ŀǊŜŀ ŦƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘΥ ά²ŜΩre trying to maintain the P&Ls that the 

banks require. We did lose a lot of money. We embraced lŜŀƴ ƛƴ ǘƘŜ ŜŀǊƭȅ нлллǎΦ ¢ƘŀǘΩǎ ǿƘȅ ǿŜΩǊŜ ǎǘƛƭƭ 

ƘŜǊŜΦ .ǳǘ ǘƘŜ ōŀƴƪǎ ŀǊŜ ǎƻ ǘƛŜŘ ǘƻ tϧ[ǎΦ ²ŜΩǊŜ ŀ ǎƭŀǾŜ ǘƻ ǘƘŜƳ ƛƴǎǘŜŀŘ ƻŦ ōŜƛƴƎ ŀōƭŜ ǘƻ ƎǊƻǿ ōǳǎƛƴŜǎǎΦέ 

In the section below that discusses supply chain relationships, the issue of credit and the 

evolution of mid-sized 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 discount in 30 days is 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 

their companies'  investment in 

information technology as more than 5 

percent of annual sales. ά¢ƘŜ 

manufacturing of tomorrow is going to be 

here faster than it was in yesteryears. You 

have to stay ahead of that or only shortly 

ōŜƘƛƴŘ ƛƴ ƻǊŘŜǊ ǘƻ ǎǘŀȅ ŜŦŦŜŎǘƛǾŜΦ ¢ƘŀǘΩǎ 

ŘƛŦŦƛŎǳƭǘΣέ ǎŀƛŘ ŀƴ 9ǊƛŜ-area manufacturer.   

άLǘΩǎ ǘƘŀt technology moving forward that 

we as company owners have to watch and 

ŜƳōǊŀŎŜ ƻǊ ōŜ ƭŜŦǘ ōŜƘƛƴŘΦ !ƴŘ ǿŜ ŎŀƴΩǘ 

ŜǾŜƴ ƛƳŀƎƛƴŜ ƛǘΦέ 

ά²ŜΩǊŜ ōŜŎƻƳƛƴƎ ƳƻǊŜ ƛƴǎǘŀƴǘ ƴƻǿΣ 

ŜǾŜƴ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎΣέ ǎŀƛŘ ŀ ¸ƻǊƪ-area 

ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²ƘŜƴ ŎƘŀƴƎŜǎ ŀǊŜ ƳŀŘŜ 

to order, it has to be instantaneous. It 

really is becoming a world that, without IT, 

ǿŜ ŘƻƴΩǘ ŜȄƛǎǘΦ Χ LǘΩǎ ŀƳŀȊƛƴƎ Ƙƻǿ ǿŜΩǊŜ 

doing more and relationships are closer 

ŀƴŘ ŎƭƻǎŜǊΦ ²ŜΩǊŜ ŀƭƭ ƛƴ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇǎ 

ōǳǎƛƴŜǎǎΦέ 

άhǳǊ ōǳǎƛƴŜǎǎ Ƙŀǎ ƎƻƴŜ ŦǊƻƳ 

traditional to unreasonably low lot sizes 

ŀƴŘ ǘƛƳŜ ǎŎƘŜŘǳƭŜǎΣέ ǎŀƛŘ ŀ tƘƛƭŀŘŜƭǇƘƛŀ-

ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ άL¢ Ƙŀǎ ŀƭƭƻǿŜŘ ǳǎ ǘƻ 

ƪŜŜǇ ǳǇΦ LǘΩǎ ǳƴƭƛƪŜƭȅ ǘƘŀǘ people in China 

and India can keep up and get inventory 

ƘŜǊŜ ŀǎ ǉǳƛŎƪƭȅ ŀǎ ǿŜ ŎŀƴΦέ Just-in-time 

inventory management on the part of 

customers with short order, or lead, times 

given to suppliers provides a competitive 

edge to production locations that are near 

the customers. 

ά²Ŝ ŎƻǳƭŘƴΩǘ ƘŀǾŜ ƎǊƻǿƴ ƻǳǊ ōusiness ǘƘŜ ǿŀȅ ǿŜ ƘŀǾŜ ǿƛǘƘƻǳǘ ŀƴ ǳǇŘŀǘŜ ƻŦ ƻǳǊ ǎȅǎǘŜƳΣέ ǎŀƛŘ ŀ 

Williamsport-area manufacturerΦ ά²ƘŜƴ L ǿŀǎ ŀǎƪŜŘ ǘƻ ǘŀƪŜ ƻǾŜǊΣ ǿŜ ŘƛŘƴΩǘ ƪƴƻǿ ǿƘŜǊŜ ǿŜ ǿŜǊŜ 

making money. Our financial system was so archaiŎΦ Χ LǘΩǎ ƻǳǊ ŦƛŦǘƘ Ǝƻ ƻn ǎƻŦǘǿŀǊŜΦ ²Ŝ ǿƻƴΩǘ Ǝƻ ǘƘǊƻǳƎƘ 

ŀƴƻǘƘŜǊ ǿƘƛƭŜ LΩƳ ǘƘŜǊŜΦ L ƳŀƴŘŀǘŜŘ ǘƘŀǘ ǘƘŜǊŜ ǿƻǳƭŘ ōŜ ƴƻ ƳƻŘƛŦƛŎŀǘƛƻƴǎ ǘƻ ƛǘΦ ²Ŝ ǿƻǳƭŘ ǳǎŜ ǘƘŜ 

Manufacturing and Social Media  
Discussion of information technology use prompted 

this exchange among participants in the Erie focus group. 

Manufacturer 1: άL ǘƘƛƴƪ ǿŜ Ǉǳǘ ǳǇ ƻǳǊ ŦƛǊǎǘ ǿŜōǎƛǘŜ ƛƴ 

мффрΦ ²ŜΩǊŜ ƻƴ ƻǳǊ ŦƻǳǊǘƘ ǾŜǊǎƛƻƴΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ŦƛǊǎǘ ǾŜǊǎƛƻƴ 

ǘƘŀǘ ƛǎ ŘǊƛǾƛƴƎ ōǳǎƛƴŜǎǎ ǘƻǿŀǊŘ ǳǎΦ Χ ²ŜΩǊŜ ŀǘ ǘƘŜ Ǉƻƛƴǘ 

ƴƻǿ ǿƘŜǊŜ ǿŜ ƎŜǘ ƻƴŜ ƻǊ ǘǿƻ ǉǳŀƭƛŦƛŜŘ ƭŜŀŘǎ ŀ ǿŜŜƪΦ LǘΩǎ 

ridiculous to think that we had been missing out on those 

ƻǇǇƻǊǘǳƴƛǘƛŜǎΦ LΩǾŜ ōŜŜƴ ŀƳŀȊŜŘΦ LǘΩǎ ōŜǘǘŜǊ ǘƘŀƴ ŀƴȅ Ŏŀƭƭ 

ŎŜƴǘŜǊ ƻǊ ǎŀƭŜǎ ǊŜǇ ǿŜ ƘŀǾŜ ǳǎŜŘ ƻǾŜǊ ǘƘŜ ȅŜŀǊǎΦέ 

Manufacturer 2: άhǳǊ ǿŜōǎƛǘŜ ƛǎ ǊŜŀƭƭȅ ƎŜƴŜǊŀǘƛƴƎ 

leads. One of the big things was developing a good quote 

request form. Most of our customers are working during 

the day. We will get quote requests from 6 p.m. to 1 a.m. 

We get most of our traffic when the East Coast workday is 

ƻǾŜǊΦέ 

Manufacturer 3:  άLŦ ȅƻǳΩǊŜ ƴƻǘ ƛƴǾƻƭǾŜŘ ƛƴ ǎƻŎƛŀƭ 

networking, you ǎƘƻǳƭŘ ōŜΦ ¢ƘŀǘΩǎ ōŜŜƴ ōƛƎ ŦƻǊ ǳǎΦέ 

Manufacturer 2: ά²Ŝ ƘŀǾŜ ¢ǿƛǘǘŜǊ ŀƴŘ CŀŎŜōƻƻƪ 

ǇŀƎŜǎ ŀƴŘ ¸ƻǳ¢ǳōŜ ǇŀƎŜǎ ŦƻǊ ŀƭƭ ƻŦ ƻǳǊ ǇǊƻŘǳŎǘǎΦ LǘΩǎ 

ǘƘǊƻǿƛƴƎ ǘƘƛƴƎǎ ƻǳǘ ǘƘŜǊŜΦ Χ 9ǎǎŜƴǘƛŀƭƭȅ ǿŜ ƘŀǾŜ ŀ ǾƛǊǘǳŀƭ 

community about the use of the product. One other thing, 

when you have those profiles out on the Internet, if 

ǎƻƳŜōƻŘȅ ǎŜŀǊŎƘŜǎ ƻǳǊ ǇǊƻŘǳŎǘΣ ȅƻǳΩǊŜ ƴƻǘ Ƨǳǎǘ ƎƻƛƴƎ ǘƻ 

ƎŜǘ ƻǳǊ ǿŜōǎƛǘŜΣ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ƎŜǘ ƻǳǊ CŀŎŜōƻƻƪ ǇŀƎŜΣ 

Twitter page, YouTube. That makes you look legitimate to 

ǇƻǘŜƴǘƛŀƭ ŎǳǎǘƻƳŜǊǎΦ LǘΩǎ ŀ ŎǊŜŘƛōƛƭƛǘȅ ŎƘŜŎƪΦ LǘΩǎ ŀƭƳƻǎǘ ƭƛƪŜ 

a reference check, the fact that we have so much referred 

ōŀŎƪ ǘƻ ǳǎΦέ 

Manufacturer 4: ά²Ŝ ǳǎŜ ώLƴǘŜǊƴŜǘ ǊŜǉǳŜǎǘǎ ŦƻǊ 

information] all the time to get leads. If they took the time 

ǘƻ Ŧƛƭƭ ŀƭƭ ǘƘŀǘ ƻǳǘΣ ǘƘŜƴ ǘƘŜȅΩǊŜ ŀ ƎƻƻŘ ƭŜŀŘΦέ 
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system how it was designed. As hard as that was, it has paid dividends. Now we know exactly where we 

arŜ ƳŀƪƛƴƎ ƳƻƴŜȅΦ L ƪƴƻǿ ǿƘŜǊŜ ǘƻ Ǉǳǘ ƻǳǊ ǊŜǎƻǳǊŎŜǎ ŀƴŘ ǿƘŜǊŜ ƴƻǘ ǘƻΦέ 

άCƻǊ ǳǎΣ ōŜ ƛǘ ƻǳǊ ǎǳǇǇƭƛŜǊ ǇƻǊǘŀƭ ƻǊ Ƙƻǿ ǿŜ ŀǊŜ ƎŀǘƘŜǊƛƴƎ ŀƴŘ ƭƻƻƪƛƴƎ ŀǘ Řŀǘŀ ŀƭƻƴƎ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ 

line, IT has allowed computers to do a lot of the tactical heavy lifting and allows humans to focus on the 

ƳƻǊŜ ƘǳƳŀƴ ŀƴŘ ǎǘǊŀǘŜƎƛŎ ǎƛŘŜΣέ ǎŀƛŘ ŀ tƛǘǘǎōǳǊƎƘ-ŀǊŜŀ ŦƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘΦ ά²Ŝ ŀƭǎƻ ƭŜǾŜǊŀƎŜ ōŀǊ 

codes. We average 56,000 [transactions] per day. If we had to write all those down, the mistakes and 

loss of value time would be tremeƴŘƻǳǎΦ LǘΩǎ ƎƻǘǘŜƴ ǊƛŘ ƻŦ ŀƴ ƛƴŎǊŜŘƛōƭŜ ŀƳƻǳƴǘ ƻŦ ƳƛǎǘŀƪŜǎΦ Lǘ ŘŜŎǊŜŀǎŜŘ 

ŀǎǎŜƳōƭȅ ŜǊǊƻǊǎ ōȅ ŀƭƳƻǎǘ ул ǇŜǊŎŜƴǘ ōȅ ƎƻƛƴƎ ǘƻ ǇŀǇŜǊƭŜǎǎ ǿƻǊƪ ƻǊŘŜǊǎΦ ¸ƻǳ Ŏŀƴ ŎŀƭŎǳƭŀǘŜ ǘƘŜ whLΦέ 

  άhǳǊ L¢ Ƙŀǎ ŜȄǘŜƴŘŜŘ ǘƻ ƻǳǊ ŎǳǎǘƻƳŜǊǎΩ L¢Σέ ǎŀƛŘ ŀ ²ƛƭƭƛŀƳǎǇƻǊǘ-area focus group participant. 

ά²Ŝ ŘŜǾŜƭƻǇŜŘ ǘƘŜƛǊ ƻǊŘŜǊ ŦƻǊƳǎ ǿƛǘƘƛƴ ǘƘŜƛǊ ǎȅǎǘŜƳǎΦ LŦ ǿŜ ŘƛŘƴΩǘ ōǊƛŘƎŜ ǘƘŀǘ ƎŀǇΣ ǿŜ ŎƻǳƭŘ ƴŜǾŜǊ ƘŀǾŜ 

gotten the business ōŜŎŀǳǎŜ ǘƘŜȅ ŎƻǳƭŘƴΩǘ Řƻ ƛǘ ǘƘŜƳǎŜƭǾŜǎΦ ¢ƘŜ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ ǘƘŀǘ ǎǳǇǇƭȅ ŎƘŀƛƴ ƭŜǘǎ ȅƻǳ 

ǊŜŀŎƘ ǊƛƎƘǘ ƛƴǘƻ ȅƻǳǊ ŎǳǎǘƻƳŜǊǎΩ ƻǇŜǊŀǘƛƻƴ ŀƴŘ ǘǊȅ ǘƻ ŦƛƎǳǊŜ ƻǳǘ ǿƘŀǘ ǘƘŜȅ ƴŜŜŘΦέ 

 Small to midsized manufacturers are recognizing the need for upgraded information technology, 

ōǳǘ ǘƘŜȅ ƻŦǘŜƴ ǎǘǊǳƎƎƭŜ ǿƛǘƘ ǎŜƭŜŎǘƛƻƴ ŀƴŘ ƛƴǾŜǎǘƳŜƴǘ ŎǊƛǘŜǊƛŀΦ ά¢ƘŜ ǘƻǳƎƘ ǘƘƛƴƎ ǿƛǘƘ L¢ ƛǎ ǘƘŀǘ ƛǘ ƛǎ ŀ 

necessaǊȅ ŜǾƛƭΦ ²ƘŜƴ ȅƻǳ ƎŜǘ ǘƻ ŀ ŎŜǊǘŀƛƴ ǎƛȊŜΣ ȅƻǳ ƘŀǾŜ ǘƻ ƘŀǾŜ ƛǘΣέ ǎŀƛŘ ŀ .ŜǘƘƭŜƘŜƳ-area 

ƳŀƴǳŦŀŎǘǳǊŜǊΦ  .ǳǘ άǘƘŜ ŘƛŦŦƛŎǳƭǘȅ ǿƛǘƘ 9wt ƻǊ ŀƴȅ ƻǘƘŜǊ L¢ ǎȅǎǘŜƳ ƛǎ ǘƘŀǘ, once you make the decision 

ŀƴŘ ƳŀƪŜ ǘƘŜ ƛƴǾŜǎǘƳŜƴǘΣ ȅƻǳΩǊŜ ǘƛŜŘ [to it]Φέ 

 άLǘΩǎ ƴƻǘ ƻƴƭȅ ǘƘŀǘ ȅƻǳ ŘƻƴΩǘ ōǳȅ 9wt ŜǾŜǊȅ ǿŜŜƪΣ ōǳǘ ȅƻǳΩǊŜ ƴƻǘ ŀ ƎƻƻŘ ŜƴƻǳƎƘ ŜȄǇŜǊǘ ǘƻ ƪƴƻǿ 

ǿƘŀǘ ȅƻǳΩǊŜ ōǳȅƛƴƎΣέ ǎŀƛŘ ŀ tƛǘǘǎōǳǊƎƘ-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά¢ƘŀǘΩǎ ǿƘȅ ǿŜΩǊŜ ƎƻƛƴƎ ǿƛǘƘ ŀ Ŏƻƴǎǳƭǘŀƴǘ 

ǘƘŀǘ ǿŜ ŦƻǳƴŘ ǘƘǊƻǳƎƘ /ŀǘŀƭȅǎǘΦ L Ŏŀƴ ƳŀƪŜ ǎŎǊŜǿ ƳŀŎƘƛƴŜ ǇŀǊǘǎΣ ōǳǘ L ŘƻƴΩǘ ƪƴƻǿ ŀ dang thing about 

ōǳǎƛƴŜǎǎ ǎȅǎǘŜƳǎΦ ¸ƻǳ ƘŀǾŜ ǘƻ ǳǎŜ ƻǳǘǎƛŘŜ ŜȄǇŜǊǘƛǎŜΦέ 

A participant in the York focus group also emphasized ǘƘŜ άƴŜŎŜǎǎŀǊȅ ŜǾƛƭέ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ǘƘŜƳŜ. 

This manufacturer spoke of the yoke that ERP systems can pose for manufacturing processeǎΥ  ά¢ƘŜ 

ǇǊƻōƭŜƳ ǿƛǘƘ ōƛƎ 9wt ǎȅǎǘŜƳǎ ƛǎ ǘƘŀǘ ǘƘŜ Ŏƻǳƴǘǎ ōŜŎƻƳŜ ǘƘŜ ōƛƎ ƛǎǎǳŜΦ ²Ŝ ǎŀƛŘ ǿŜ ŘƻƴΩǘ ŎŀǊŜ ƛŦ ǘƘŜ 

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 process and 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 

ƻŦ 9wtΦέ 

Williamsport manufacturers echoed the potentially double-edged sword of information 

technology.  It is both time-saving, yet time-consuming, meaning that it is both cost-saving and cost-

producingΦ ά[Ŝŀƴ Ƙŀǎ ƴƻǘ ǇƭŀȅŜŘ ǿŜƭƭ ǿƛǘƘ ƻǳǊ 9wt ǎȅǎǘŜƳΦ ²Ŝ ƘŀǾŜ ƎƻǘǘŜƴ ǘƻ ǘƘŜ Ǉƻƛƴǘ ǘƘŀǘ ǿŜ ƘŀǾŜ 

people spending a lot of time fixing transactionaƭ ǇǊƻōƭŜƳǎ ǘƘŀǘ ŀŘŘ ƴƻ ǾŀƭǳŜΦέ !ŘŘŜŘ ŀƴƻǘƘŜǊΥ  ά²Ŝ 

ǉǳƛŎƪƭȅ ōŜŎŀƳŜ ŎƻƴŎŜǊƴŜŘ ŀōƻǳǘ ǘƘŜ Ŏƻǎǘ ƻŦ Řŀǘŀ ŀƴŘ ǘƘŜ Ŏƻǎǘ ƻŦ ŦƛȄƛƴƎ ŘŀǘŀΦ Χ [ƛǘŜǊŀƭƭȅΣ ǿŜ ƘŀŘ ƛǘ ǿƘŜǊŜ 

ǿŜ ŎƻǳƭŘ ǇǊƻŘǳŎŜ ǇǊƻŘǳŎǘ ŀƴŘ ƘŀǾŜ ƛǘ ƻƴ ǘƘŜ ǘǊǳŎƪ ŦŀǎǘŜǊ ǘƘŀƴ ǿŜ ŎƻǳƭŘ Řƻ ǘƘŜ ǇŀǇŜǊǿƻǊƪΦέ 

 A Bethlehem-area focus group participant summed up the technology challenge, particularly for 

small and midsized manufacturers: ά¸ƻǳ Ŏŀƴ ǎƛƴƪ ŀ ƭƻǘ ƻŦ ǘƛƳŜ ŀƴŘ ƳƻƴŜȅ ƛƴǘƻ L¢. Also, if you ŘƻƴΩǘ ƘŀǾŜ 

ǘƘŜ ǊƛƎƘǘ ǇŜƻǇƭŜΣ ŘƻƴΩǘ ōƻǘƘŜǊΦ ²Ŝ ŘƛǎŎƻǾŜǊŜŘ ƛǘ ǿŀǎ ǘŜŎƘƴƻƭƻƎȅ ŦƻǊ ǘŜŎƘƴƻƭƻƎȅΩǎ ǎŀƪŜΦέ 
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άL¢ ǎƘƻǳƭŘ ƴŜǾŜǊ ŘǊƛǾŜ ȅƻǳǊ ōǳǎƛƴŜǎǎΣέ ǎŀƛŘ ŀ tƛǘǘǎōǳǊƎƘ-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ  άL¢ ǎƘƻǳƭŘ ŜƴŀōƭŜ 

ȅƻǳǊ ōǳǎƛƴŜǎǎΦ ²ƘŜƴ L¢ ǎǘŀǊǘǎ ŘǊƛǾƛƴƎ ȅƻǳǊ ōǳǎƛƴŜǎǎΣ ȅƻǳ ƴŜŜŘ ǘƻ ǎǘŀǊǘ ŀǎƪƛƴƎ ǉǳŜǎǘƛƻƴǎΦέ 

Yet, some focus group participants are seizing on new technological devices and the Internet 

connections to update their images and develop new ways to sell products. ά²Ŝ ǎŜƴŘ ŀƭƭ ƻŦ ƻǳǊ 

ǇǊƻƎǊŀƳǎ ǘƻ ƻǳǊ ƳŀŎƘƛƴŜǎ ǿƛǊŜƭŜǎǎƭȅΣέ ǎŀƛŘ ŀ tƛǘǘǎōǳǊƎƘ-ŀǊŜŀ ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²ŜΩǊŜ ǎǘŀǊǘƛƴƎ ǘƻ Ǉǳǘ ƛtŀŘǎ 

in the plant. We have iPads for all the supervisors. They can talk to each other whenever they want. We 

Ŏŀƴ ƳƻǾŜ ƻǳǊ ǇǊƻƎǊŀƳǎ ǘƘǊƻǳƎƘ ǘƘŜ ƛtŀŘ ǇǊƻŎŜǎǎΦ ²Ŝ Ŏŀƴ ƭƻƻƪ ŀǘ Řŀǘŀ ŀƴŘ ŘǊŀǿƛƴƎǎΦ Χ ²ŜΩǊŜ ŀ рл-year-

ƻƭŘ ŎƻƳǇŀƴȅΦ Lǘ ƭƻƻƪǎ ƭƛƪŜ ǿŜ ŀǊŜ ȅƻǳƴƎΣ ƘƛǇΣ ǊŜŀŘȅ ǘƻ ƳƻǾŜΦέ 

A Bethlehem-area manufacturer told of a new online interface designed to improve customer 

ǎŜǊǾƛŎŜ ǿƘƛƭŜ ŀƭǎƻ ƛƴŎǊŜŀǎƛƴƎ ǎŀƭŜǎΦ ά²Ƙŀǘ ǿŜ Řƻ ƛǎ ŀ ƭƻǘ ƻŦ ǊŜǉǳƻǘƛƴƎΦ ²Ŝ ƘŀǾŜ ŀōƻǳǘ рлΣллл ƭƛƴŜ ƛǘŜƳǎ 

ǘƘŀǘ ǿŜΩǊŜ ƳŀƪƛƴƎ ŀǾŀƛƭŀōƭŜ ǘƻ ŎǳǎǘƻƳŜǊǎ ƻƴƭƛƴŜ ǎƻ ǘƘŀǘ ǘƘŜȅ Ŏan go through and run any kind of pricing 

scenario. They can see a real-time pricing on parts. They can order online and then get an email order 

ŎƻƴŦƛǊƳŀǘƛƻƴΦ ²Ŝ Ŏŀƴ ƎŜǘ ƛƴǎƛƎƘǘ ŦƻǊ ƳŀǊƪŜǘƛƴƎ ǘƘŀǘ ǘƘŜȅ ǿŜǊŜ ƛƴ ǘƘŜǊŜ ƭƻƻƪƛƴƎ ŀǘ ŀ ǇŀǊǘ ōǳǘ ŘƛŘƴΩǘ ƻǊŘŜǊΦ 

It always seems like one of the departments is slow. Now we can offer discounts online for underutilized 

ŘŜǇŀǊǘƳŜƴǘǎΦέ 

 

Supply Chain 

Focus group participants indicated that they feel caught in the middle between suppliers and 

customers, financing longer periodǎ ōŜǘǿŜŜƴ ƻǊŘŜǊǎ ŀƴŘ ǇŀȅƳŜƴǘǎΦ ά²Ŝ ǳǎŜŘ ǘƻ ƎŜǘ ƎƻƻŘ ǘǳǊƴŀǊƻǳƴŘ 

ƻƴ ŎŀǎƘΣέ ǎŀƛŘ ŀ ²ƛƭƪŜǎ-.ŀǊǊŜ ƳŀƴǳŦŀŎǘǳǊŜǊΦ ά²ƘŜǊŜ ǇǊŜǾƛƻǳǎƭȅ ǿŜ ŎƻǳƭŘ ƎŜǘ ƴŜǘ н ǇŜǊŎŜƴǘ ол ŘŀȅǎΣ ǘƘŀǘ 

ƴŜǘ н ǇŜǊŎŜƴǘ ƛǎ прΦ bƻǿ ƛǘΩǎ ƻǳǘ фл ŘŀȅǎΦ ²Ŝ ƘŀǾŜ ōŜŎƻƳŜ ŀ ōŀƴƪΦ ²ŜΩǾŜ ōŜŜƴ ƎƻƻŘ ƻǾŜǊ ǘƘŜ years 

ƳŀƴŀƎƛƴƎ ŎŀǎƘ ŦƭƻǿΦ LǘΩǎ Ƨǳǎǘ ǘƘŀǘ ƛǘΩǎ ŀ ǇŀƛƴΦ Χ ²Ŝ ƘŀŘ ŀ ƎǊŜŀǘ aŀǊŎƘΣ ƭƻǘǎ ƻŦ ƻǾŜǊǘƛƳŜ ŀƴŘ Ǌŀǿ 

materials. Then we had to wait for our money. We had good cash to pay our bills, but we had to wait for 

ǇŀȅƳŜƴǘΦέ 

ά²Ŝ ƘŀǾŜ ǘƛƎƘǘŜƴŜŘ ǳǇ ƻǳǊ ŎǊŜŘƛǘ ǘŜǊƳǎ ŦǊƻƳ ǘƘŜ ƎƻƻŘ ƻƭŘ Řŀȅǎ ƻŦ фл ǘƻ мнл ŘŀȅǎΣέ ǎŀƛŘ ŀƴƻǘƘŜǊ 

participant in the Wilkes-.ŀǊǊŜ ŦƻŎǳǎ ƎǊƻǳǇΦ άL ǿƻƴΩǘ ƭŜǘ ŀƴȅƻƴŜ Ǝƻ Ǉŀǎǘ сл ŘŀȅǎΦ ²ŜΩƭƭ Ŏǳǘ ǘƘŜƳ ƻŦŦΦ ²ƛǘƘ 

ƴŜǿ ōǳǎƛƴŜǎǎΣ ǿŜΩǊŜ ŀǎƪƛƴƎ ŦƻǊ ƳƻƴŜȅ ǳǇ ŦǊƻƴǘΦέ 

¸Ŝǘ ǘƻ ƎŜǘ ŀƴȅ ŘƛǎŎƻǳƴǘǎ ŦǊƻƳ ǎǳǇǇƭƛŜǊǎΣ άǿŜ ƘŀǾŜ ǘƻ Ǉŀȅ ƛƴ т ŘŀȅǎΦ Χ ¢ƘŜ ǎǳǇǇƭȅ ŎƘŀƛƴ ƛǎ ǾŜǊȅ 

tight, but the lead times are very long. ²Ŝ ŘƻƴΩǘ ƘŀǾŜ ǘƘŜ ǎƛƭǾŜǊ ōǳƭƭŜǘΦέ 

CƻŎǳǎ ƎǊƻǳǇ ǇŀǊǘƛŎƛǇŀƴǘǎ ǘŀƭƪŜŘ ƻŦ ƎǊŜŀǘŜǊ ǇŀǊǘƴŜǊǎƘƛǇǎ ǿƛǘƘ ǎǳǇǇƭƛŜǊǎ ŀƴŘ ǾŜƴŘƻǊǎΦ ά²ŜΩǊŜ 

leaning more and more on suppliersΣέ said an Erie-area manufacturer. άhǳǊ ǎuppliers are more involved. 

¢ƘŜȅΩǊŜ ōǊƛƴƎƛƴƎ ƳƻǊŜ ƻŦ ǘƘŜƛǊ ǎŜǊǾƛŎŜǎ ǘƻ ǘƘŜ ǘŀōƭŜ ŦƻǊ ǘƘŜƳ ǘƻ ōŜ ŎƻƳǇŜǘƛǘƛǾŜΦ ²Ƙŀǘ ŜƭǎŜ Ŏŀƴ ǘƘŜȅ 

provide?έ Among focus group participants surveyed, 59 percent described supply chain management 

and collaboration as important to their company's success. 

ά9ǾŜǊȅ ƳƻƴǘƘΣ ǿŜ ƎƛǾŜ ώǎǳǇǇƭƛŜǊǎϐ ŀƴ ǳǇŘŀǘŜ ƻƴ ƻǳǊ ƴŜŜŘǎ ǎƻ ǘƘŜȅ Ŏŀƴ ƘŀǾŜ ƛǘ ŀŎŎŜǎǎƛōƭŜΣέ ǎŀƛŘ ŀ 

ǇŀǊǘƛŎƛǇŀƴǘ ƛƴ ǘƘŜ .ŜǘƘƭŜƘŜƳ ŦƻŎǳǎ ƎǊƻǳǇΦ ά¢ƘŜƴ ǿŜ ǇǊƻǾƛŘŜ ǘƘŜƳ ǿƛǘƘ ŀ ǉǳŀǊǘŜǊƭȅ ǊŜǇƻǊǘ ŎŀǊŘ ƻn how 
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ǘƘŜȅ ƘŀǾŜ ŘƻƴŜΦ hǳǊ ǇƘƛƭƻǎƻǇƘȅ ƛǎ ŘƻƴΩǘ ǘŀƪŜ ǘƘŜ ƭŀǎǘ ƴƛŎƪŜƭ ƻŦŦ ǘƘŜ ǘŀōƭŜΦ ²Ŝ ŘƻƴΩǘ ƭŜŀǾŜ ŘƻƭƭŀǊǎ ƻƴ ǘƘŜ 

ǘŀōƭŜΣ ōǳǘ ǿŜ ǿŜΩƭƭ ƭŜŀǾŜ ƴƛŎƪŜƭǎΦέ 

hƴ ǘƘŜ ƻǘƘŜǊ ŜƴŘ ƻŦ ǘƘŜ ǎǳǇǇƭȅ ŎƘŀƛƴΣ άhur vendors Χ ŀǊŜ offering to co-market with us because 

ǘƘŜȅ ŎŀƴΩǘ ōŜat the price of one of their competitorsΣέ ǎŀƛŘ ŀƴƻǘƘŜǊ 9ǊƛŜ-area manufacturer. ά¢ƘŜȅΩǊŜ 

open to that."  

A Pittsburgh-area manufacturer noted that customers are expecting more from him, which in 

ǘǳǊƴ ƳŀƪŜǎ ƘƛƳ ŜȄǇŜŎǘ ƳƻǊŜ ŦǊƻƳ Ƙƛǎ ǎǳǇǇƭƛŜǊǎΦ άWe are forced by our customers. They really are not 

going to allow too much sloppiness in the system. We have our hands full just taking care of the other 

side of our businessΣ ƻǳǊ ǎǳǇǇƭƛŜǊǎΦ ¢ƘŀǘΩǎ ŀ ōƛƎ ǇŀǊǘ ƻŦ ƻǳǊ ǘƘǊǳǎǘ ƴƻǿΣ ƎŜǘǘƛƴƎ ŀ ōŜǘǘŜǊ ƘŀƴŘƭŜ ƻƴ ƻǳǊ 

supply chain.έ 

 ! ƳŀƴǳŦŀŎǘǳǊŜǊ ǎǳƳƳŜŘ ǳǇ ǘƘŜ ŎƘŀƭƭŜƴƎŜ ǿƘŜƴ ƘŜ ǎŀƛŘΥ ά²Ƙŀǘ LΩǾŜ ōŜŜƴ ƘŜŀǊƛƴƎ ƛǎ ǎǘŀȅ ŀǿŀȅ 

from the commodities. Go after the niche market. Probably a lot of us collect a crapload of data but 

ǿŜΩǊŜ ƴƻǘ ƎƻƻŘ ŀōƻǳǘ ǘǊŀƴǎŦƻǊƳƛƴƎ ǘƘŀǘ Řŀǘŀ ƛƴǘƻ ǇǊƻŘǳŎǘ ŀnd opportunity.έ 

 

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

These include: 

¶ Targeted workforce development efforts designed to increase the number of potential 

workers with skills critical to manufacturing. 

¶ An integrated suite of services that build on a foundation of strategy and management 

practices that use lean and other tools to promote cultural change. 

¶ A one-stop source for help with product development, continuous improvement and 

marketing. Providing enterprise-wide approaches to company transformation should be 

a priority service goal of the IRCs. 

¶ Assistance with information technology evaluation and acquisition, particularly 

regarding the costly, critical choice 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. 

¶ Help with harnessing the potential of online networking. This could come in the form of 

peer-to-peer exchanges facilitated by the IRCs. 
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VIEW FROM THE MIDDLE: Manufacturing & Middle -Skilled Employment  
Following up on the focus group observations about a lack of workers with skills critical to 

manufacturing, the research team explored the state of middle-skill occupations in Pennsylvania.  

Research and news media accounts, as well as discussions with manufacturers, suggest a changing 

manufacturing environment. Christopher Rugaber, an economics reporter with the Associated Press, 

wrote in an October 2010 article that άthe job crisis has brought an unwelcome discovery for many 

unemployed Americans: Job openings in their old fields exist. Yet they no longer ǉǳŀƭƛŦȅ ŦƻǊ ǘƘŜƳΦέ The 

manufacturing plant of today, Rugaber wrote, requires that factory assembly workers be able to 

program the computers that run the machinery; plant managers are hired not only for their experience 

but for their certifications in lean manufacturing. The machine tenders of old are now quality inspectors 

in a manufacturing environment where computers run the machines. David Altig, research director at 

the Atlanta Federal Reserve Bank, said manufacturing workers are not only being asked to increase their 

GSP ōǳǘ ǘƻ άōǊƻŀŘŜƴ ƛǘ ŀǎ ǿŜƭƭΦέ Human resource specialists, on the lookout for multiskilled employees, 

have dubbed job candidates with this desired ǊŀǊŜ ƴŜǿ ǎƪƛƭƭ ǎŜǘ άǇǳǊǇƭŜ ǎǉǳƛǊǊŜƭǎέ ς and they would 

rather wait for the rare squirrel than settle for less. 

Visiting a contract drug maker near Cleveland, Ohio, that supplies pharmaceutical companies, 

New York Times reporter Motoko Rich found that supervisors had reviewed 3,600 applications over the 

past year and had hired only 47 people for jobs paying $13 to $15 an hour, or about $31,000 a year. 

Large numbers of the would-be workers reportedly were disqualified because they failed to meet 

expectations that they be able to read, do ninth-grade math and demonstrate modern soft skills, such as 

working in team situations and showcasing motivation. 

The Great Recession of 2008 has raised concerns about the ability of the U.S. economy to 

generate jobs paying earnings that enable workers to support their families. This has led to an intense 

examination of the structure of the economy, discussion of the resulting income distribution, and 

consideration of public policies that support long-term prosperity and economic opportunity. There is 

widespread consensus that the economic restructuring that has been under way since the 1980 to 1982 

double-dip recession may have accelerated with the current recession.  The erosion of earnings from the 

middle has led to an overall shift in the distribution of incomes.  This redistribution of earnings has been 

associated with an overall reduction in the proportion of jobs in middle-skill occupations. 

Two Major Sets of Studies on Middle -Skill Occupations  

MIT economist David Autor has 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 concentrated in high- and 

low-skilled occupations, with little growth being seen in middle-skill ones. Despite being on opposite 

ends of the labor market  structure, low- and high-skilled occupations share two key characteristics: 

They are not routine and are difficult to automate. 
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 Autor examined the implications of such restructuring of advanced economies and made the 

following observations:9 

1. Employment growth is polarizing, with the growth in new jobs concentrated in relatively 
high-skill, high-wage jobs and low-skill, 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 integration of labor markets through trade and offshoring. 

4. The Great Recession of 2008 has quantitatively but not qualitatively changed the trend 
toward employment polarization in the U.S. labor market. Employment losses during the 
recession have been far more severe in middle-skill white- and blue-collar jobs than in either 
high-skill, white-collar jobs or in low-skill service occupations. 

5. As is well-known, the earnings of college-educated workers relative to high school-educated 
workers have risen steadily for almost three decades. 

6. Less widely discussed is that the rise in the relative earnings of college graduates are due 
both to  rising real earnings for college-educated workers and falling real earnings for 
workers without a college degree, particularly less-educated male workers.  

7. Gains in educational attainment have not generally kept pace with rising educational 
returns, particularly among men. This slowing pace of educational attainment has 
contributed to the rising gap in college versus high school earnings. 

 

 !ǳǘƻǊΩǎ ƻōǎŜǊǾŀǘƛƻƴǎ ŀǊŜ ƛƴ ŎƻƴǘǊŀǎǘ ǿƛǘƘ ŀ bƻǾŜƳōŜǊ нллт paper by Urban Institute economists 

IŀǊǊȅ IƻƭȊŜǊ ŀƴŘ wƻōŜǊǘ [ŜǊƳŀƴΦ !ŦǘŜǊ ŜȄŀƳƛƴƛƴƎ ǘƘŜ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ [ŀōƻǊΩǎ ƻŎŎǳǇŀǘƛƻƴŀƭ 

projections, Holzer and Lerman concluded that, while a shift was occurring in the composition and 

growth rate of employment, demand for middle-skill workers would continue, not because of 

employment growth but because of job openings triggered by an aging middle-skill workforce. Holzer 

ŀƴŘ [ŜǊƳŀƴ ŀǊƎǳŜŘ ǘƘŀǘ άǘƘŜ ŘŜƳand for workers to fill jobs in the middle of the labor market ς those 

that require more than high-school, but less than a four-year degree ς will likely remain quite robust 

relative to its supply, especially in key sectors of the economy. Accordingly, we see a need for increased 

U.S. investment in high-quality education and training in the middle of the skills range ς not just for 

ŎƻƭƭŜƎŜ ƎǊŀŘǳŀǘŜǎ ƛƴ ǎŎƛŜƴŎŜΣ ǘŜŎƘƴƻƭƻƎȅΣ ŜƴƎƛƴŜŜǊƛƴƎΣ ŀƴŘ ƳŀǘƘ ό{¢9aύ ŦƛŜƭŘǎΦέ όǇΦ оύ 

 Evidence continues to support Holzer anŘ [ŜǊƳŀƴΩǎ ǾƛŜǿΥ 

¶ Even though the proportion of middle-skill jobs in the economy has shrunk from 55 percent 
to 48 percent, middle-skill occupations still represent almost half of all U.S. employment. 

¶ Within the middle-skill jobs class, many occupations have seen large increases in 
employment. 

¶ Wage gains per year of schooling are comparable between associate and bachelor degrees. 
                                                           

9 !ƴ ŀŎŎŜǎǎƛōƭŜ ǊŜǾƛŜǿ ƻŦ !ǳǘƻǊΩǎ ŀǊƎǳƳŜƴǘǎ ƛǎ ƻŦŦŜǊŜŘ ƛƴ ǘƘŜ 9ŎƻƴƻƳƛŎ CƻŎǳǎ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ {ŜǇǘŜƳōŜǊ фΣ 

2010, issue of the EconomistΣ ǘƛǘƭŜŘ ά!ǳǘƻƳŀǘƛŎ ǊŜŀŎǘƛƻƴΥ L¢ ǎǇŜƴŘƛƴƎ Ƙŀǎ ƘƻƭƭƻǿŜŘ ƻǳǘ ƭŀōƻǊ ƳŀǊƪŜǘǎΣ ǘƻ ǘƘŜ 

detriment of middle-income woǊƪŜǊǎΦέ 
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¶ The U.S. Bureau of Labor Statistics projected that 45 percent of all job openings between 
2004 and 2014 would be in middle-skill occupations, compared to 33 percent for high-skill 
and 22 percent for low-skill occupations. 

 

IƻƭȊŜǊ ŀƴŘ [ŜǊƳŀƴ ǿǊƻǘŜΥ άWƻōǎ ƛƴ ŀƭƭ ƻŦ ǘƘŜ ƳƛŘŘƭŜ-skill categories combined (including 

positions requiring substantial on-the-job training) will generate 21 million openings over the decade 

(2004-2014), 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 in jobs requirinƎ ƻƴƭȅ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ ƻǊ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ Ǉƭǳǎ ǿƻǊƪ ŜȄǇŜǊƛŜƴŎŜέ όǇΦ 

19). 

It should be noted that Holzer ŀƴŘ [ŜǊƳŀƴΩs review, as well as the BLS projections, were made 

before the Great Recession of 2007 upended the economy. As such, the projections and timing will not 

be fulfilled. However, the information they provided on the trend in job creation should reassert itself 

once economic recovery is fully under way. wŜǇƻǊǘǎ ƻŦ ŀ άƘƻƭƭƻǿŜŘ ƻǳǘέ ƳƛŘŘƭŜ ƻŦ ǘƘŜ ƭŀōƻǊ ƳŀǊƪŜǘ ŀƴŘ 

ŀƴ άƘƻǳǊƎƭŀǎǎ ŜŎƻƴƻƳȅέ ƘŀǾŜ ōŜŜƴ ƻǾŜǊǎǘŀǘŜŘΣ ǘƘŜȅ ŎƻƴŎƭǳŘŜŘΣ ŀƴŘ ŀƴŀƭȅǎƛǎ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƭŀōƻǊ 

market lends support to their position. 

Middle Skill vs. Middle Wage  
 .ŜŦƻǊŜ ŘƛǎŎǳǎǎƛƴƎ ŦƛƴŘƛƴƎǎ ǎǇŜŎƛŦƛŎ ǘƻ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƭŀōƻǊ ƳŀǊƪŜǘΣ ƛǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ǘƘŜǊŜ 

is a degree of confusion surrounding middle-skill occupations and middle-wage jobs. Although a strong 

correlation exists between the human capital, or the knowledge content, of a job and its earning 

potential, some lesser-skill jobs have higher earnings than some higher-skill 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 confusion 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 published for 10 highly 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 trends, it 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 middle-skilled occupations in the 

U.S. economy, as measured in the commonly accepted aggregated form, which was triggered by a shift 

in the structure of work. Specifically: 

¶ Proportionately, more high-skill jobs and low-skill jobs have been generated than middle-

skill positions. 

¶ Low-skill job creation has been concentrated in the service sector. 

¶ MŀƴǳŦŀŎǘǳǊƛƴƎ Ƙŀǎ ǿƛǘƴŜǎǎŜŘ ŀ ŘǊŀƳŀǘƛŎ ŘŜŎǊŜŀǎŜ ƛƴ ǘƘŜ ƴǳƳōŜǊ ƻŦ Ǉƻǎƛǘƛƻƴǎ ҍ ŀ ŘŜŎǊŜŀǎŜ 

that has not been paired with an equal drop in the value of production. 
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¶ Productivity, particularly in manufacturing, has increased dramatically. 

¶ Some job loss is a statistical artifact, as hiring that used to be accounted for in the 

manufacturing sector of the economy has been outsourced to temporary staffing agencies 

όǊŜǎǳƭǘƛƴƎ ƛƴ ǘƘŜ Ƨƻōǎ ōŜƛƴƎ ƭŀōŜƭŜŘ ŀǎ άǎŜǊǾƛŎŜ ǎŜŎǘƻǊέ Ǉƻǎƛǘƛƻƴǎύ ŀƴŘ Ƙŀǎ ōŜŜƴ ŎƻƴǘǊŀŎǘŜŘ 

out to independent service providers. 

¶ 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 computer-controlled equipment. 

¶ 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. 

¶ Increased trade exposure has resulted in lower-skill manufacturing operations, especially of 

long-established consumer products, to shift to regions and nations with low-cost unskilled 

labor.   

¶ 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 of lean techniques into the back offices of manufacturing corporations.  

¶ Substantial middle-skill job creation will take place due to the size of this occupational 

sector and due to large-scale expected retirements over the next decade.  This will result 

from job demand to fill middle-skill job openings rather than net new job growth. 

The widely accepted definition of a middle-skill occupation is one that generally requires new 

ƘƛǊŜǎ ǘƻ ƘŀǾŜ ŀǘǘŀƛƴŜŘ ƳƻǊŜ ǘƘŀƴ ŀ ƘƛƎƘ ǎŎƘƻƻƭ ŘƛǇƭƻƳŀΣ ƻǊ ŀ D95 ŜǉǳƛǾŀƭŜƴǘΣ ōǳǘ ƭŜǎǎ ǘƘŀƴ ŀ ōŀŎƘŜƭƻǊΩǎ 

degree. For this analysis, we compared educational attainment 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 of the 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) 

 

 

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 the nation as 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 high school 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 points lower 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 education and training rate among the adult workforce to better reflect the 

economy of 2009, not 1979.  

Undoubtedly, some of the gap in middle-level educational attainment is due to the fact that the 

Pennsylvania population is, on average, older than the nation overall. This 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 in April 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 many Pennsylvanians have stopped their 

education after receiving their high school diploma. More must be done to raise educational levels 

among these underperformers and link skill-attainment with middle-skill occupations.  The data 

presented below also indicate that large amounts of on-the-job training or experience are also required 

for supplying the skills needed to enter and hold middle-skill occupations. 

Classifying Occupations by Skill  
Educational attainment does not translate directly into skill levels that are relevant to the 

workplace. Nearly all jobs require at least some on-the-job training, no matter how modest.  Data from 

ǘƘŜ ¦Φ{Φ .ǳǊŜŀǳ ƻŦ [ŀōƻǊ {ǘŀǘƛǎǘƛŎǎΩ hŎŎǳǇŀǘƛƻƴŀƭ 9ƳǇƭƻȅƳŜƴǘ {ǘŀǘƛǎǘƛŎǎ όh9{ύ ǎǳǊǾŜȅ ŦƻǊ tŜƴƴǎȅƭǾŀƴƛŀ 

were used to classify occupations 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 2008 (a recession year 

but the year for which the most current data are available). 

The OES classifies more than 800 occupations covering all but the self-employed.  For each 

occupation, the most significant source of postsecondary education and training is indicated. We 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.  First, we 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 middle-skilled. Our investigation of the 

data from Pennsylvania demonstrates that manufacturing production occupations cross all of the skill 

categories developed for this report. Instead of using a three-tier classification scheme of low-skill, 

middle-skill and high-skill, we use 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: 

¶ Low-skill occupations, or occupations where short-term on-the-job training is the dominant 

form of postsecondary training. 

¶ Gateway-skill occupations, or occupations that can be viewed as the start of career ladders 

and can be gateways to middle-ǎƪƛƭƭ ƻŎŎǳǇŀǘƛƻƴǎΦ ¢ƘŜǎŜ ƻŎŎǳǇŀǘƛƻƴǎ ǊŜǉǳƛǊŜ άƳƻŘŜǊŀǘŜ-

ǘŜǊƳέ ƻƴ-the-job training. 

¶ Middle-skill occupations, or occupations that require either long-term on-the-job training, 

work-ǊŜƭŀǘŜŘ ŜȄǇŜǊƛŜƴŎŜΣ ǇƻǎǘǎŜŎƻƴŘŀǊȅ ǾƻŎŀǘƛƻƴŀƭ ŎŜǊǘƛŦƛŎŀǘŜΣ ƻǊ ŀƴ ŀǎǎƻŎƛŀǘŜΩǎ ŘŜƎǊŜŜΦ 

¶ High-skill occupations, or ƻŎŎǳǇŀǘƛƻƴǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜΣ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ 

and work experience, an advanced degree, or specialized professional education. 

 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 most K-12 education, as well as the public university and 
college system) was relatively flat, with an increase of 24,000 positions. 

 
 Growth was strongest in the highest skill category, advanced-skill occupations, with growth 

concentrated in the Non-ƳŀƴǳŦŀŎǘǳǊƛƴƎ ǎŜŎǘƻǊ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ŜŎƻƴƻƳȅ όммΦн҈Σ ƻǊ слΣллл ǇƻǎƛǘƛƻƴǎύΦ 

The greatest loss was in Gateway-manufacturing, which saw a steep 26 percent decline, or 91,105 

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 was noted 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 percent per year 

from 2006 to 2008. 

 
 

 
 

 What does the data have to inform us about middle-skill occupations in Pennsylvania? From 

!ǳǘƻǊΩǎ ǿƻǊƪΣ ǿŜ ŜȄǇŜŎǘŜŘ ǘƻ ǎŜŜ ŀ ƳƻǾŜƳŜƴǘ ǘƻǿŀǊŘ ŀƴ άƘƻǳǊƎƭŀǎǎέ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ Ƨƻōǎ ōȅ ǎƪƛƭƭ ƭŜǾŜƭΦ 

This did not happen in Pennsylvania. Growth was, in fact, concentrated among high-skilled occupations 

and low-skilled 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 aggregated occupational data 

than we do, middle-skill occupations increased by nearly 18,000. As noted above, losses were 

concentrated in Gateway manufacturing occupations (-91,000), and those losses could not be offset by 

gains in Gateway service positions (36,000). 




























































































































































































































