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EXECUTIVE SUMMARY
The purpose of this study is to determine the impact of information technology (IT) on manufacturing productivity.  To do this, we calculated output per hour worked in manufacturing in 359 metro areas in 2002, and estimated the impact of several likely determinants, including education, scale of the place, capital investment, patents granted, and three skill levels of IT occupations.

The key conclusions are:

-Productivity in manufacturing varied significantly across metro areas in the U.S. in 2002.  While the U.S. average for manufacturing productivity was $92.30 of value added per hour worked, the most productive metro area had productivity of $385.38 per hour, while the least productive area produced only $20.26 per hour.  Erie’s productivity was $71.20, about 23% below the national average.  The Appendices to the study give productivity values for all 359 metro areas.  The key question of this study is what causes productivity to vary so much across metro areas.
-This study had full data on 272 American metro areas for 2002, and that was the data set used for the statistical analysis.  This included 91% of the metro population of the country, and 75% of all American population.  The 272 areas in our study included 90% of all metro manufacturing employees, and more than 71% of all American manufacturing employment.

-IT varied from 0.6% of all jobs in Victoria Texas to 14.1% in San Jose-Sunnyvale-Santa Clara CA, averaging 3.2% in the 272 metro areas of the study.  Erie had 2.6% of its jobs in IT occupations in 2002.  High-skill IT workers accounted for 1.7% of all jobs in the metro areas, and 0.9% in Erie.

-The presence of IT occupations clearly had a positive effect on manufacturing productivity.  Metro areas that had a greater percentage of their workforce in IT occupations also tended to have higher productivity.  This effect accounted for about 6% of the variation in productivity levels across metro areas.

-The presence of IT occupations in total had a positive impact, but the high-skill IT occupations are the ones that had most of the effect.  Moderate skill IT occupations had some impact, but low skill IT occupations had virtually no impact on productivity.

-Capital investment per worker was the single most important determinant of productivity found in this study.  Places with a greater amount of investment in capital equipment per worker tended to have higher manufacturing productivity.  Alone, this variable accounted for nearly 9% of productivity variation across metro areas.

-Higher education also exerted a significant impact on productivity.  A higher percentage of the population with bachelor’s or higher degrees resulted in higher productivity.  This variable accounted for approximately 5% of the productivity variation.

-Places with higher amounts of innovation, measured by more patents granted per 100,000 residents, had greater productivity.

-The absolute scale of the place had little or no effect on manufacturing productivity.  Bigger places, in terms of population, did not tend to have higher or lower levels of productivity.  Manufacturing scale, on the other hand, had a slight impact, with metro areas that had a larger manufacturing sector in absolute size (i.e., amount of manufacturing employment) tending to have slightly higher levels of productivity.  But this effect only accounted for 1%-2% of productivity variation across metro areas.

-IT occupations, education levels, and patents granted tend to be positively correlated across metro areas, meaning that where one of these variables is higher, the others tend to be, also.  That makes it difficult to disentangle their effects and determine the impact of a single variable.

-The best models (combinations of variables) in this study explained about 15% of variation in manufacturing productivity across metro areas in the U.S. in 2002.  Clearly, productivity is a complicated phenomenon that involves many factors.   Nevertheless, this study found that IT occupations, capital investment, higher education, and patents granted all help increase manufacturing productivity in a metro area.

-Empirical work done by other researchers informs us that increased productivity need not mean decreased employment—jobs lost.  If higher productivity results in lower costs of production and, through competition, lower prices for consumers, it is possible for the resulting increase in quantity demanded to more than offset the labor-demand reducing effect of productivity increases, and result in higher employment.  And the lower costs that result from increased productivity means a higher standard of living for consumers generally.
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I. INTRODUCTION
"The world economy is not a zero-sum game. Many nations can improve their prosperity if they can improve productivity. The central challenge in economic development, then, is how to create the conditions for rapid and sustained productivity growth."


-Michael E. Porter, Bishop William Lawrence University
Professor, Harvard Business School

You don’t have to be professor at the Harvard Business School to know that productivity (the amount of output produced for one hour’s work) is crucial.  Even a little thought about how to be competitive, or how to increase living standards typically leads to the idea of increasing efficiency, of producing more output with less input.

The Organisation for Economic Co-Operation and Development (OECD) publishes rankings of countries based on labor productivity, and it is clear that productivity varies dramatically across countries of the world.  Table 1 shows the results for 2004 in terms of GDP per hour worked.

In a similar vein, the World Economic Forum annually ranks about 125 nations of the world in terms of global competitiveness.  The good news: the U.S. placed 6th out of 125 nations in 2006.  The bad news: it was down from first place in 2005.  Their rankings are available online.
We know that productivity varies within the U.S., too, although this is much less discussed, perhaps because the data are a bit harder to come by.  Previous work by this author (Kurre, 2004) found that in 1997 labor productivity in manufacturing ranged from $14 per hour in Bismark ND to $323 in Albuquerque, NM.  The most productive metro area produced more than twenty times as much output from an hour’s labor as the least productive.  That’s quite a range!  Our own hometown, Erie PA, ranked 241 out of 327 metro areas, with $58.62 of output produced per hour worked in 1997.

But what causes productivity to vary from place to place?  What factors help explain the patterns we see?  Previous work has identified some important determinants—but not all of them.  This project will update the previous work, making use of Economic Census data that have become available since the earlier paper.  But more importantly, it will explore the role that information technology plays in fostering productivity.
Table 1
OECD Rankings of Labor Productivity, 2004

	Rank
	Country
	GDP per hour worked, US $
	Index relative to U.S. 

	1
	Norway
	56.6
	122

	2
	Luxembourg
	55.9
	121

	3
	Belgium
	50.8
	110

	4
	France
	47.7
	103

	5
	Ireland
	47.1
	102

	6
	United States
	46.3
	100

	7
	Netherlands
	44.2
	95

	8
	Germany
	42.1
	91

	9
	Denmark
	40.9
	88

	10
	Sweden
	39.9
	86

	11
	United Kingdom
	39.6
	86

	12
	Finland
	39.2
	85

	13
	Austria
	38.4
	83

	14
	Switzerland
	36.7
	79

	15
	Spain
	36.5
	79

	16
	Italy
	36.3
	78

	17
	Canada
	35.2
	76

	18
	Australia
	34.7
	75

	19
	Iceland
	33.7
	73

	20
	Japan
	32.5
	70

	21
	Greece
	28.6
	62

	22
	New Zealand
	26.4
	57

	23
	Portugal
	23.9
	52

	24
	Slovak Republic
	21.6
	47

	25
	Hungary
	21.5
	46

	26
	Czech Republic
	20.7
	45

	27
	Korea
	18.6
	40

	28
	Poland
	17.7
	38

	29
	Mexico
	13.5
	29

	30
	Turkey
	12.7
	28


Source: OECD, INTERNATIONAL COMPARISONS OF LABOUR PRODUCTIVITY LEVELS -

ESTIMATES FOR 2004, SEPTEMBER 2005.  Paris: OECD.  Available online at: http://www.oecd.org/dataoecd/31/7/29880166.pdf

II. PRODUCTIVITY BASICS
First, we need to start with a definition of productivity.  In the United States, the Bureau of Labor Statistics is one key government agency that provides official measures of productivity, and their definition is:

“Productivity is a measure of economic efficiency which shows how effectively economic inputs are converted into output.  Productivity is measured by comparing the amount of goods and services produced with the inputs which were used in production.”

For this project, we elect to focus on a single input: labor.  We measure productivity as value added per hour worked by production workers in manufacturing industries.  We opt not to use a measure of the value of output, such as value of shipments, since that would involve double-counting of inputs within the manufacturing industry.  A metro area that produces steel sheets, steel fabrication (turning the sheet into fenders), and automobiles would have a total value of shipments that double-counts the steel fabrication and triple-counts the steel itself.  This would artificially inflate the value of shipments in that area compared to the true value produced—the final product, the car.  Using value added at each step in the production process will avoid this problem.
And we focus on the productivity of labor rather than other factors of production.  This is appropriate since labor costs account for the lion’s share of costs for most businesses.  And it’s the source of most income for most Americans.  Nationally, employee compensation accounted for 64% of national income in 2006, compared with 13.8% for corporate profits, 8.7% for proprietors’ income, 4.3% for net interest income, and 0.7% for rental income.
  And employment is a key focus of government policy, both at the national and the local level.
But if increased employment is a goal of economic development, is greater productivity an ally or an enemy?  Clearly, increased productivity can be seen as a two-edged sword.  On the one hand higher productivity means getting more output from our resources, which in turn means lower costs of production so people can afford to buy more goods and services with a given amount of income.  And higher labor productivity means that a worker is able to produce more output per hour, and is therefore worth more to his or her employer, which in turn can lead to higher pay.  Both of these lead to a higher standard of living for the average worker/consumer.
On the other hand, if each worker can produce more output, an employer doesn’t need as much labor to produce a given level of output, so higher productivity can lead to lower employment levels.  Jobs can be lost.  This has been the story of the manufacturing industry in the U.S. over the last three decades.  

However, Schweitzer and Zaman (2006) show that at the national level productivity growth in various industries typically tended to be more closely associated with output increases than with employment decreases over the period from 1990 to 2003.  In fact, the service industries typically experienced productivity growth and employment increases, not decreases.  And even in manufacturing, in the 2000-2003 period there was a slight positive correlation between productivity growth in a manufacturing industry and employment change; industries with higher productivity growth had increases in employment, not decreases.  Some examples can illustrate the point.  From 1990-2000, employment in the software publishing industry rose by 10% at the same time that productivity increased by 15.3%.  And in wireless telecommunications, employment rose by 18% as productivity rose by 7.6%.  (Schweitzer and Zaman, 2006, p.2 )  Clearly, productivity growth need not mean employment decline.
But how can this be?  If employers need fewer workers to produce a given amount of output, won’t the demand for labor fall?  Not necessarily.  Since increased productivity will lead to lower labor costs, firms can produce their products more inexpensively.  Competition among firms will ensure that this results in lower prices for goods and services, and as prices fall consumers will buy more of those products.  The increase in quantity demanded from lower prices may be more than enough to offset the employment effects from productivity increases.  Schweitzer and Zaman conclude that productivity growth does not necessarily mean decreased employment in an industry.
  This means that a policy of encouraging productivity growth will not necessarily result in lost jobs. 

Nordhaus (2005) at the National Bureau of Economic Research concurs with this view.  In his study of labor productivity in the U.S. from 1948 to 2004, he concludes: “the results here suggest that productivity is not to be feared….On the whole, higher productivity has led to lower prices, expanding demand, and quickly to higher employment….”  (2005, p. 18)

III.  MEASURING METRO PRODUCTIVITY
Most studies of productivity have focused on the national or international level.  Relatively few have explored the issue below the national level.  There are some studies at the state level, such as Beeson (1989), Beeson and Husted (1989), Brock (2001), Domazlicky and Weber (1998), Hill (2001), Moomaw (1986), and Moomaw and Williams (1991), but very little at the level of the Metropolitan Area, which would be most useful for economic development and business location decisions.  Any researcher coming to the field quickly discovers why: an apparent lack of data.
Previous work by this author explored different possible data sources, leading to the Economic Census as the best source.  It provides data for all metro areas for a single point in time from a single data source, permitting the kind of cross-sectional study that we wish to do.  The Census Bureau has a well-earned reputation for the quality of its data, and this is an important factor for any database.  Along with productivity data, the Economic Census also provides data on capital stock additions for metro areas, which will be an important variable in the model. 

Of course, the Economic Census is not a perfect database.  We’d prefer to have data for as recent a period as possible, but the Economic Censuses are taken only every five years.  The most recent data are for 2002.  But what the Economic Census lacks in timeliness, it makes up for in data detail.  Specifically, it is one of the few sources of geographically detailed data for industries that will let us perform analysis at the metropolitan level.

The year 2002 is the time point chosen for our study because it is the most recent year for which the Economic Census data are available.  But does that bias our results?  Where does 2002 fall in relation to the business cycle?  Figure 1 shows data for real GDP from 1965 through the first quarter of 2007.
  The National Bureau of Economic Research identifies July 1990 as a cyclical peak, followed by March 1991 as a trough.  The next peak occurred in March of 2001 followed by a trough in November 2001.
  This means that our 2002 data point covers the first year of the current expansion.  

Figure 1
Real GDP in the U.S.
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For this paper, we chose to measure productivity as value added in manufacture per hour of work by production workers.  It would have been possible to calculate productivity as output per worker instead of per hour of labor.  But that would be a less accurate measure since not all workers work full time.  To the extent that some areas tend to use more part time workers, or to use overtime labor, their measures of productivity would vary.  In fact, previous work demonstrates that productivity per worker and productivity per hour are highly correlated across metro areas.  The correlation coefficient across 327 metro areas was 0.991 for 1997 data, and similar results obtained for both the “hours” and the “workers” measures in the regression analysis, suggesting that either approach is acceptable.  We prefer the “hours” approach for the reason cited above. 

Table 2 presents new productivity data calculated for this study, for the most and least productive metro areas in 2002 ranked by value added per hour worked.  Appendices A and B present the productivity data for all 359 MAs in alphabetical order and ranked from most to least productive.  The average for all 359 MSAs was $93.38 in 2002, the median was $85.20, and the average for the entire nation (not just metro areas) was $92.30.  Our own Erie, PA produced $71.20 of value added for each hour of manufacturing work, nearly 24% below the mean, ranking it 249 of 359 U.S. metro areas . This table shows quite a broad range, from a high of $385.38 in Iowa City Iowa, to a low of only $20.26 in Jacksonville, North Carolina.  Iowa City’s output per hour in manufacturing was 19 times that of Jacksonville’s in 2002.  Of course, the key question is why productivity varies so much from place to place. And that’s the topic of the next section.
Table 2
Most and Least Productive MSAs, 2002
Ranked by Value Added per Hour in Manufacturing
	Rank
	MSA
	VA per hour
	
	Rank
	MSA
	VA per hour

	1
	Iowa City IA
	$385.38
	
	340
	Houma-Bayou Cane-Thibodaux LA
	$50.90

	2
	Macon GA
	311.77
	
	341
	Santa Fe  NM
	50.54

	3
	Janesville WI
	250.90
	
	342
	Redding CA
	50.23

	4
	Richmond VA
	233.36
	
	343
	Yakima WA
	50.07

	5
	Lima OH
	231.86
	
	344
	Logan UT-ID
	49.07

	6
	Raleigh-Cary NC
	224.76
	
	345
	Hickory-Morganton-Lenoir  NC
	48.90

	7
	Baton Rouge LA
	224.30
	
	346
	Rapid City ND
	47.29

	8
	Lake Charles LA
	209.75
	
	347
	Myrtle Beach-Conway-North Myrtle Beach SC
	46.72

	9
	Albany GA
	206.39
	
	348
	Prescott AZ
	45.77

	10
	Austin-Round Rock TX
	202.98
	
	349
	Bangor ME
	45.43

	11
	Beaumont-Port Arthur TX
	192.98
	
	350
	Corvallis OR
	45.23

	12
	San Jose-Sunnyvale-Santa Clara CA
	192.96
	
	351
	Yuma AZ
	45.12

	13
	Winston-Salem NC
	191.97
	
	352
	College Station-Bryan TX
	45.04

	14
	Napa CA
	190.45
	
	353
	Amarillo TX
	44.73

	15
	Hinesville-Fort Stewart GA
	182.53
	
	354
	Coeur d'Alene ID
	43.58

	16
	Norwich-New London CT
	177.73
	
	355
	St. George UT
	43.06

	17
	Kalamazoo-Portage MI
	175.90
	
	356
	Danville VA
	42.91

	18
	Racine WI
	174.08
	
	357
	Gadsden AL
	42.45

	19
	Poughkeepsie-Newburgh-Middletown NY
	172.95
	
	358
	Bristol VA
	39.24

	20
	Bridgeport-Stamford-Norwalk CT
	171.29
	
	359
	Jacksonville NC
	20.26


IV. DETERMINANTS OF PRODUCTIVITY
Previous research and economic theory suggest a number of possible determinants of productivity.

1) Education

Education of the workforce might be expected to be a key determinant of the amount of output those workers produce.  Beeson (1987), Beeson and Husted (1989), Moomaw and Williams (1991) and Brock (2001) all introduced education variables into their state-level studies of productivity differences.  

Our own previous work indicates that education is an important determinant of productivity at the metro level (Hunter and Kurre, 2003; Kurre 2004).  The education variable that showed most promise in these studies was percent of the metro area’s population that have attained various levels of education: associate’s degree, bachelor’s degree, and graduate/professional degrees.  Data from the Census Bureau’s 2002 American Community Survey Census were used for these variables.

The correlations among these three variables for the 272 metro areas in the study are presented in Table 3, and show that the percent of a metro area’s population attaining an associate’s degree is not very highly correlated with the percent achieving a bachelor’s degree or higher.  Areas with a higher level of advanced degrees also tend to have a higher level of bachelor’s degrees.

Our working hypothesis is that areas with a greater proportion of bachelor’s and advanced degrees will tend to have higher levels of productivity.
Table 3
Correlation Among Education Variables

	
	% Associate’s Degree
	% Bachelor’s Degree

	% Bachelor’s Degree 
	0.22
	

	% Graduate/Professional
	0.10
	0.81


2) Capital

The productivity of a worker will obviously be related to the quantity and quality of capital (i.e., equipment) with which he or she works.  More capital and more modern technology should translate to greater output.  This means that we must include a measure of capital stock in each metro area as a key determinant in our model.  Unfortunately, there appears to be no good measures of capital stock at the metro level.  But the Economic Census itself includes data on total capital expenditures in 2002.  

We recognize that these data may be a poor substitute for capital stock, since they measure changes to the capital stock for a single year, rather than the level of the whole capital stock in that year.  But if changes in capital stock are highly correlated with the level of capital stock across MAs, then this variable may still be a good proxy for capital stock.  However, we have no way of knowing if that is true, since we don’t have the metro-level data for capital stock.  Given this, we decided that the error from including the “change in capital stock” variable would be smaller than the error from excluding a capital stock variable entirely, which appears to be the only alternative.  Our own previous research also supports the importance of this variable.
Since the dollar value of the 2002 capital expenditure will vary with the scale of the metro area, we chose to use “change in capital stock per worker” as the variable in our model to eliminate the scale effect.  (Effects of scale on productivity will be included in population and manufacturing employment variables, as explained below.)  Without this adjustment, we would be testing whether places with more capital are more productive, rather than asking whether places with more capital per worker are more productive.
Data for this variable came from the same sources as the value added data, the 2002 Census of Manufactures. 

3) Agglomeration / Scale

Greater productivity might also spring from economies of scale in manufacturing, or perhaps due to urban scale generally in the form of agglomeration economies.  Does productivity vary systematically with either the size of the manufacturing sector in the metro area, or with the size of the MA itself?  Two different scale measures will be introduced into the model--separately since they will tend to vary together across metro areas.
Manufacturing scale will be measured by the amount of earnings of the MA’s residents in the manufacturing sector.  Agglomeration economies due to urban scale will be measured simply by population size for the metro area.  While it is presumed that greater scale will lead to greater economies, we recognize that this effect may be nonlinear, or even tip over into diseconomies at some large scale, so we will introduce a quadratic form for this variable which will allow the effect of the size variable to diminish or strengthen as scale of the area increases.  Fogarty and Garofalo (1988) used a similar approach.

The hypothesis is that greater scale will result in greater productivity.  Previous research suggests that this effect may be nonlinear, with the marginal impact falling as size increases.  Data for the population variable came from the Census Bureau’s Population Estimates Program
, and manufacturing employment from the Census of Manufactures.  Previous research (Kurre 2004) found population to be statistically significant in five of six models tested, although usually only at the marginal (10%) level of significance.  In all cases it had a positive effect on productivity (larger places tended to be more productive), but the effect weakened as size increased.
4) Patents

To the extent that increased productivity comes from adoption of new, improved techniques in production, it would be logical to conclude that places that are active in creating new techniques would also be beneficiaries in the form of higher productivity.  This argues for inclusion of some measure of creative activity relevant to production.  The most obvious candidate is the number of patents issued to residents of the metro area.

Our working hypothesis is that more patents issued in a metro area will lead to greater productivity there.

The patent data are from the U.S. Department of Commerce, United States Patent and Trademark Office.  We used data for “utility” patents, the most common kind of patent.
  The data are available online at http://www.uspto.gov/web/offices/ac/ido/oeip/taf/reports.htm.  We would have preferred to have patent data for 2002, but the most recent data available for metro areas is for 1999, and that is the year we used.  Correlation analysis of data for 272 metro areas of the years from 1990 through 1999 showed a very high correlation from year to year.  In fact, no correlation coefficient was less than .900, and the 45 correlation coefficients averaged .973.  This implies that we would not expect a sudden change in patent behavior, and that using 1999 data for our study of 2002 is a reasonable approach.  And it is certainly a better approach than omitting this important variable from the analysis, which is the other option.

5) Information Technology
One key way for productivity increases to occur is through adoption of improved information technology that allows a worker to accomplish a task more quickly, and to do tasks that were previously impossible.  New hardware and software can replace old, slower methods of recordkeeping, calculation, inventory control, cataloging, etc.  Of course, anyone who has not been living in a cave for the last 25 years knows about the amazing pace of change in this field.  Nordhaus (2005) notes that productivity growth in the Computer and Electronic Products industry in the U.S. was an astonishing 26% annually between 1999 and 2003, at a time when overall productivity growth was about 2.5%.  The industry with the second most rapid growth in productivity was Information, and its annual rate was “only” 6.4%.
But productivity growth in the IT-producing industries is not our focus in this report.  Rather we wish to focus on the impact on IT-using industries, specifically, manufacturing firms that are adopting IT.  We do not wish to simply measure the productivity of the IT industry (those that produce the hardware and software) but rather the industries that use IT.  Fernald & Ramnath (2003) argue that the important increases in productivity related to IT come from the using sectors even more than from improvements in the IT producing sectors.  Using the broader ICT (information and communications technology) terminology, they conclude that “ICT induces innovations by ICT-users both in the methods or processes they use to produce and in the products themselves, in ways that are often hard to forecast.”  (p. 61)

We would expect a greater share of IT workers in a metro area to mean greater productivity, and that is our working hypothesis.  However, Gordon (2004) points out that Europe’s productivity growth has been far less that that of the United States recently, despite using the same computer hardware and software.  He concludes that productivity is a function of more complicated issues than “just” IT or ICT, including fundamental societal attitudes toward “competition, corporatism, and culture.”  But he also says “disaggregated studies of industrial sectors suggest that the main difference between Europe and the U. S. is in ICT-using industries like wholesale and retail trade and in securities trading.”  (p. 32.)  Again, a focus on the IT-using activities rather than the IT-producing industries.

Since IT activities can occur in any industry, it is important to look at occupational data rather than industrial data when attempting to assess the impact of this variable.  The Bureau of Labor Statistics collects and posts data for hundreds of detailed occupational categories for most metro areas in its Occupational Employment Statistics program.
  For our purposes, we chose to follow the lead of the U.S. Department of Commerce in its Digital Economy series.  They identified a set of Information Technology Occupations at three skill levels, as shown in Table 4.  For the High Skill Level, we chose to add two other occupations: SOC 15-1090 Miscellaneous Computer Specialists (the catchall category for this group), and SOC 25-1021, Computer Science Teachers, Postsecondary, comprised of the college professors who both teach the next generation of IT wizards and often engage in consulting on their own.

The statistical analysis will examine the impact of each of these three skill levels separately, as well as in aggregate.  As with other variables discussed previously, the IT variable will be calculated as a percent of the total labor force in a metro area so that we will not simply be measuring a scale effect but rather the importance of IT activity in the area.
Table 4
Information Technology Occupations

[image: image3.emf]Skill Level: High

11-3020 Computer and information systems managers

11-9040 Engineering managers

15-1010 Computer and information scientists, research

15-1020 Computer programmers

15-1031 Computer software engineers, applications

15-1032 Computer software engineers, systems software

15-1040 Computer support specialists

15-1050 Computer systems analysts

15-1060 Database administrators

15-1070 Network and computer systems administrators

15-1080 Network systems and data communications analysts

15-1090* Miscellaneous Computer Specialists

17-2060 Computer hardware engineers

17-2071 Electrical engineers

17-2072 Electronics engineers, except computer

17-3023 Electrical and electronic engineering technicians

25-1021* Computer Science Teachers, Postsecondary 

Skill Level: Moderate

43-9021 Data entry keyers

49-2010 Computer, automated teller, and office machine repairers

49-2022 Telecommunications equipment installers and repairers, exc. line installers

49-2094 Electrical and electronics repairers, commercial and industrial equipment

49-9051 Electrical power-line installers and repairers

49-9052 Telecommunications line installers and repairers

51-2022 Electrical and electronic equipment assemblers

51-2023 Electromechanical equipment assemblers

51-9140 Semiconductor processors

Skill Level: Low

43-2000 Communications equipment operators

43-3020 Billing and posting clerks and machine operators

43-9010 Computer operators

43-9070 Other office machine operators, exc. computer


Source: Digital Economy 2003, p. 26.  Standard Occupational Codes (SOCs) codes added by the author.

*Occupations not listed in Digital Economy 2003 but  added for this report, as explained in the text.
Table 5 shows the correlation among the four IT variables in the 272 MSAs of the study.  Total IT and high-skill IT are very highly correlated; r = 0.973.  This means that when total IT accounts for a higher proportion of an MSA’s employment, it is almost a certainty that high-skill IT employment will be strong as well.  A similar, but weaker relationship applies to moderate skill IT workers.  The correlation of .614 between high-skill and moderate-skill also indicates that these tend to go together in an MSA.  Low-skill IT employment is positively correlated with the other IT variables, but much more weakly.

Table 5

Correlation Among IT Occupational Variables

	
	TotIT%
	HiIT%
	ModIT%
	LowIT%

	TotIT%
	1.000
	
	
	

	HiIT%
	0.973
	1.000
	
	

	ModIT%
	0.763
	0.614
	1.000
	

	LowIT%
	0.339
	0.202
	0.310
	1.000


6) Other Variables
Along with the potential determinants listed above, we considered several other variables.  These included industrial mix (durables vs. nondurables), density of economic activity, and the impact of unionization.    All three of these variables proved to be statistically insignificant in previous work, though, and were omitted from this project.
The model to be estimated in this project is:

Productivityi = f (educationi, capitali, sizei, patentsi, IT occupationsi, )


where i = 
272 metro areas ;


productivity = 
manufacturing value added per production worker hour in 2002;


education = 
percent of MA residents with bachelor’s degree in 2002 or percent of MA residents with associate’s degree, or advanced degree;  


capital = 
capital expenditure per worker in 2002;


size = 
population (for urban scale agglomeration economies)  or manufacturing employment (for manufacturing economies of scale) for 2002;  


patents =
number of patents granted to MA residents in 1999 per 100,000 population;


IT occupations =
percent of workers in IT occupations 2002.

Expected signs are positive for all variables; they are all expected to exert a positive impact on productivity.
V.  DATA
Data sources were often discussed above as the hypothesized determinants were discussed.  But it is useful to mention some over-arching data issues here.

First, the geographical unit of analysis used in this study is the metropolitan area. The White House’s Office of Management and Budget (OMB) creates the official definitions of metro areas in the U.S., officially naming them the Metropolitan Statistical Areas, or MSAs.
  As metro economies grow and change, the OMB redefines these areas to reflect the changing realities of local economies.  While that is entirely appropriate, these redefinitions create something of a headache for researchers.  This situation applied to the current project because the OMB instituted a major redefinition in June 2003.  Only about 103 of the 331 MSAs that had been defined in 1999 went through this process unchanged.  All the others were changed in some way, and the process resulted in 362 official MSAs.

The problem that resulted for this project arose from the fact that the 2002 Economic Census, which was the source of the productivity, capital, and manufacturing employment data, made use of the new MSA definitions, but the other key data source, the BLS’s Occupational Employment Survey (OES), did not.  The OES provided the occupational data that are crucial for measuring IT activity in each area; there was no substitute for them.  But after the MSA redefinition, there was no way to line the MSAs up precisely across these two datasets..

What kind of problem can this cause?  Consider a simple example: Abilene Texas.  Under the 1999 MSA definition, the Abilene MSA consisted of a single county, Taylor County.  But the 2003 redefinition added Callahan and Jones counties, as well.  This means that the productivity data from the Economic Census cover the activity in three counties, but the occupational data from the OES will only apply to the single, core county.  The result is that any “scale” variable such as population or employment would be mismatched for MSAs where this had happened, with one data set providing numbers for a single county while the other gave data for three counties.  Of course, there were some MSAs that were reduced in size, perhaps spinning off a growing county into its own MSA.  And some MSAs were downgraded from full-fledged Metropolitan Areas to Micropolitan Areas, and thus fell out of our sample.  This happened to Jamestown NY locally.  And some rapidly growing areas crossed the threshold to become their own MSAs for the first time.  The latter types meant that some metro areas necessarily had to be dropped from the study for lack of data in one or the other of the data sets.
So how can the project survive this problem?  First we considered doing the complete analysis at the county level.  There are over 3,400 counties and these are (mostly
) unchanging and we compiled significant parts of that dataset before running into the brick wall.  Several of the key variables simply were not available at that geographic level.  That led us back to the metro level, and trying to match up the old and new definitions.  As mentioned above, for about 100 of the MSAs, the definitions were consistent through time.  It would have been possible to use this smaller sample to do the statistical work, but we judged that the 100 or so MSAs with no redefinitions would most likely be a biased sample by their very nature.  They were areas where there was less geographic change (growth?) than the other areas.

A solution was found, though, by judicious definition of the variables in the study.  The problem arose when a variable had a scale/size effect, and the 1999 MSA definitions did not match up with the 2003 MSAs.  This applied to the occupational (IT) data, the patent data, the education data, and the population data.

For the occupational data, the problem was resolved by defining the IT variables as the percent of the total labor force in the selected IT occupations.  Consider the Abilene case.  Presumably the counties that were added to the core county in the MSA redefinition are similar in economic characteristics.  (If they weren’t it would not have been appropriate to add them.)  The OES occupational data say that 2.08% of all workers in the core county were engaged in IT occupations in 2002.  It seems a reasonable assumption that the redefined three-county Abilene will have a similar percentage.  While actual numbers of IT workers would most likely be quite different for the three-county than the one-county area, the percentage should be relatively close.  That means we can keep Abilene in our sample.  A similar situation applied to the education variables, which were also intended to be “percent of total” type variables.

The patent data were a bit of a different story, however.  The ideal measure here was “patents per 100,000 people”.  This would avoid the scale effect (larger places would typically have more patents simply because they’re larger.)  In this case, the patent data were from 1999, pre-redefinition.  We were able to find MSA population data for the older MSA definitions, which matched up with the definitions used for the patent data.  As a result, the “patents per 100,000 people” data used consistent data for both patents and population.

The remaining problem variable was the population data for 2002.  This variable is meant to be a scale variable, to measure the impact of sheer size of a metro area on productivity.  Previous research (Kurre 2004) had found this variable to be statistically significant in some cases, but not always.  Since population data are among the most readily available data, it was surprising to find that population data were not available for 2002 based on the new (2003) MSA definitions.  Data were available for the later 2005 definitions, however, and a Census Bureau official assured us that there were only minor differences between the two standards.

As for the other data, the productivity (value added per labor hour), changes in capital stock, and manufacturing employment data were all from the Economic Census, and shared the same 2003 MSA definitions, happily.  These fall into the category of “non-problem.”

There were a significant number of metros areas for which the BLS had no occupational data, and for which the Patent Office had no patent data.  Of the 331 (1999) or 359 (2003) MSAs, these two databases had data for 274 and 281 areas, respectively.  Along with the redefinition problems, this resulted in a total of 272 metro areas for which we had complete data for all variables.  These were the focus of our statistical analysis, and the complete list is included in Appendix C.
Of the 359 American MSAs  (using the new 2003 definitions), 87 had to be excluded from the statistical analysis due to missing data.  Table 6 presents descriptive statistics for the excluded MSAs compared to those included in the statistical work, as well as for the United States overall.

The 272 MSAs included in the study account for over 91% of the population of all MSAs in 2002, and over 75% of the population of the whole country.  They included 90% of metro manufacturing employment, and over 71% of all manufacturing nationwide.  The excluded MSAs tended to be quite a bit smaller than the included MSAs, averaging about 237,000 in population compared to nearly 800,000 for those in the sample.

Table 6
Characteristics of MSAs Included in and Excluded from the Study, 2002
	
	MSAs 
Included
	MSAs
Excluded
	Total, 
all MSAs
	United
States

	Number of MSAs
	272
	87
	359
	

	% of all MSAs
	75.8%
	24.2%
	100.0%
	

	Total population
	217,223,744
	20,421,425
	237,645,169
	288,125,973

	% of total MSA population
	91.4%
	8.6%
	100.0%
	

	% of total U.S. population
	75.4%
	7.1%
	82.5%
	100.0%

	Average population
	798,661
	237,458
	661,964
	

	Manufacturing employment
	10,459,406
	1,162,850
	11,622,256
	14,699,536

	% of total MSA manufacturing empt
	90.0%
	10.0%
	100.0%
	

	% of total U.S. manufacturing empt
	71.2%
	7.9%
	79.1%
	100.0%


Table 7 presents descriptive statistics for the key variables in this study.  It includes information for Erie PA for comparison purposes.

Table 7
Descriptive Statistics for All Variables

for 272 Metro Areas in the Study

	Data
	Date of the Data
	MSA Definition Date
	Average
	Median
	Minimum
	Maximum
	Erie PA

	Manufacturing Productivity

 (Value Added per Hour)
	2002
	6/30/03
	$95.80
	$86.86
	$42.45 
Gadsden AL
	$385.38

Iowa City IA
	$71.20

	Capital Investment per Employee
	2002
	6/30/03
	$9,521
	$7,350
	$2,414

Gadsden AL
	$58,410

   Duluth MN-WI
	$4,986

	Population
	7/1/2002
	12/05
	798,617
	286,088
	67,509

Casper, WY
	18,611,219 New York-Newark-Edison NY-NJ-PA
	282,475

	Utility Patents Issued
	1999
	7/99
	241.8
	46
	0

Gadsden AL & Laredo TX
	5,665

San Jose-Sunnyvale-Santa Clara, CA
	84

	Utility Patents per 100,000 Population
	1999
	7/99
	26.9
	16.4
	0

Gadsden AL & Laredo TX
	343.8 
San Jose-Sunnyvale-Santa Clara, CA
	30.3

	% High-skill IT Workers
	2002
	6/30/99
	1.73%
	1.31%


	0

Gadsden AL
	10.68%

San Jose-Sunnyvale-Santa Clara, CA
	0.87%

	% Moderate-skill IT Workers
	2002
	6/30/99
	0.69%
	0.65%
	0

Bismark ND
	2.78%

San Jose-Sunnyvale-Santa Clara, CA
	0.92%

	% Low-skill IT Workers
	2002
	6/30/99
	0.73%
	0.74%
	0

Rochester MN
	1.21%

Des Moines IA
	0.78%

	% IT Workers, Total
	2002
	6/30/99
	3.15%
	2.69%
	0.62%

Victoria TX
	14.10%

San Jose-Sunnyvale-Santa Clara, CA
	2.57%

	% with Bachelor’s Degree
	2002
	1999
	14.9%
	14.5%
	7.1%

Danville VA
	31.2%

Boulder CO
	13.2%

	% with Advanced Degree
	2002
	1999
	8.4%
	7.7%
	3.4%

Merced CA
	21.5%

Iowa City IA
	7.6%


VI.  RESULTS

Least squares regression analysis was used to estimate the impact of each variable on manufacturing productivity.  Variables were estimated separately as well as in combination.  Variables that are highly correlated cannot be included in the same estimation run because of the problem of collinearity; in essence it is not possible to disentangle the effects of individual determinants that vary together consistently.  This prevented including the scale variables (population and manufacturing employment) in one run.  The education, high-skill IT and patent per 100,000 residents variables were positively correlated in the .5 to .6 range, which begins to be problematic.

For each of these estimations, there is a goodness of fit statistic, the R2, which ranges from 0 to 1.  If the R2 were 1.0, the variables in the model would explain 100%--all!—of the variation in productivity from place to place.  If the R2 were 0.05, the model would explain only 5% of the variation in productivity from place to place; other variables not in the model cause 95% of the variation in productivity.  As more variables are added into the model, the R2 tends to rise.  To adjust for that effect, we will use the adjusted R2 which penalizes the R2 a little for the addition of each extra variable.

Table 8 presents the regression results for many of the models tested, including the estimated coefficients, the level of statistical significance (if any), the adjusted R2, and the sample size (which is 272 for all estimates.)
1) Education

The higher education variables were consistently significant and positive, meaning that areas with a greater percentage of people with college and higher degrees tend to have greater manufacturing productivity.  The adjusted R2 for the “% Bachelor’s degrees” variable alone (model 1) was .058, which means that variations in this variable from metro area to metro areas explained 5.8% of the variation from place to place in manufacturing productivity.  The “% advanced degree” variable (model 2) was also positive and significant, but explained about 5.0% of productivity variation.  Since these variables are highly correlated (r = 0.81), entering both variables into the model at the same time (model 3) yields a similar adjusted R2 (5.7%) but results in neither of the variables being statistically significant on its own at better than the 10% level.
2) Capital

The capital investment per worker variable was consistently significant (model 4), no matter which other variables were added into the model.  By itself, it explained 8.6% of the variation in productivity across metro areas.  When teamed up with selected other variables, the model rose to nearly 15% (models 15-20, discussed below.)  This variable played the most significant role of all the determinants tested.  And the fact that it is not highly correlated with the other variables means that it can be included in the model at the same time as other variables.
3) Agglomeration / Scale

Population was not a statistically significant determinant of productivity for these 272 MSAs.  In other words productivity did not appear to vary consistently with the population of the metro area.  Raw size didn’t seem to matter as far as manufacturing productivity was concerned.  Models 5 and 6 show the linear and quadratic versions of this variable.
On the other hand, when the manufacturing employment variable was entered into the model (model 7), it was statistically significant in quadratic form (model 8) at the 5% level of significance.  That means that as manufacturing employment in the area increases, productivity tends to rise, but at a decreasing rate as the size of the place gets larger.  This variable had only a small impact, also; the adjusted R2 was less than 2%.  This implies that there may be some benefits from economies of scale; locating where there is a significant manufacturing presence may give a small productivity bump.
4) Patents

When entered into the model by itself (model 9), the patents per 100,000 people variable had a statistically significant and positive impact on productivity.  Areas that had larger numbers of patents per capita also had greater manufacturing productivity, as our hypothesis had predicted.  The adjusted R2 for this variable by itself was .067; variation in patent activity from MSA to MSA accounted for 6.7% of the variation in manufacturing productivity from place to place.
The patent variable tended to be positively correlated with the higher education and high-skill IT variables, so that when one of them was included in the model the patent variable lost its statistical significance.  It was not correlated with capital investment per worker, and when joined with that variable it retained significance and together these variables explained 14.1% of productivity variation.
5) Information Technology
Finally, consider the IT variables.  First, considering “total IT employees as a percent of all metro employees”—including high, moderate, and low-skill occupations, this variable was positive and statistically significant.  Alone (model 10), it accounted for about 5.9% of the variation in productivity across metro areas.  In combination with the capital investment per worker variable, the pair explained 14.4% of productivity variation.  But when the high-skill IT variable was run (model 11), the results were very similar—positive, statistically significant, and an R2 of 5.9% by itself and 14.6% in combination with the capital investment per worker variable.  This suggests that it is the high-skill portions of the IT sector that are the important part as far as productivity is concerned.  This was reinforced by the fact that the low-skill variable (model 13) was not statistically significant and had an R2 of virtually zero, and the moderate-skill variable (model 12), while statistically significant, only exhibited an R2 of 3.5%.  And when all three of the skill-level variables were tested simultaneously (model 14), only the high-skill variable was statistically significant.
The bottom line for the IT variables is that a greater percentage of IT workers in an area means that manufacturing productivity will tend to be higher.
Table 8
Estimation Results

	Variable
	Expected sign
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Dependent Variable
	
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour

	Intercept
	
	59.83***

(6.70)
	72.26***

(11.04)
	61.69***

(6.75)
	79.91***

(20.30)
	94.32***

(33.59)
	92.17***

(29.30)
	94.18***

(33.00)
	90.68***

(27.68)
	87.60***

(28.58)
	76.61***

(14.85)

	% Bachelor’s degree 
	+
	2.42***

(4.19)
	
	1.72*

(1.76)
	
	
	
	
	
	
	

	% Advanced degree
	+
	
	2.82***

(3.89)
	1.07

(0.88)
	
	
	
	
	
	
	

	Capital investment per worker
	+
	
	
	
	1.67***

(5.15)
	
	
	
	
	
	

	Population
	+
	
	
	
	
	1.85E-06

(1.25)
	6.3E-06*

(1.92)
	
	
	
	

	Population squared
	-
	
	
	
	
	
	-3.45E-13

(-1.51)
	
	
	
	

	Manufacturing employment
	+
	
	
	
	
	
	
	4.2E-05

(1.26)
	.00019**

(2.47)
	
	

	Mfg employment squared
	-
	
	
	
	
	
	
	
	-2.98E-10**

(2.14)
	
	

	Patents per 100,000 pop
	+
	
	
	
	
	
	
	
	
	0.304***

(4.51)
	

	% IT employment--total
	
	
	
	
	
	
	
	
	
	
	6.093***

(4.24)

	% IT employment—high skill
	+
	
	
	
	
	
	
	
	
	
	

	% IT employment—moderate skill
	
	
	
	
	
	
	
	
	
	
	

	% IT employment—low skill
	
	
	
	
	
	
	
	
	
	
	

	Adjusted 

R-squared
	
	.058
	.050
	.057
	.086
	.002
	.007
	.002
	.015
	.067
	.059

	N
	
	272
	272
	272
	272
	272
	272
	272
	272
	272
	272


*Statistically significant at the 10% level; **statistically significant at the 5% level; ***statistically significant at the 1% level.

t-statistics are in parentheses beneath the coefficients.  A higher t-statistic means greater statistical significance.
Table 8 (continued)

Estimation Results

	Variable
	Expected sign
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	Dependent Variable
	
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour
	VA per hour

	Intercept
	
	82.76***

(20.92)
	81.84***

(16.58)
	91.54***

(8.45)
	86.51***

(8.18)
	45.76***

(5.11)
	55.19***

(7.91)
	73.53***

(17.94)
	61.19***

(10.68)
	66.66***

(13.83)
	55.70***

(5.69)

	% Bachelor’s degree 
	+
	
	
	
	
	2.322***

(4.22)
	
	
	
	
	0.981

(1.29)

	% Advanced degree
	+
	
	
	
	
	
	2.918***

(4.23)
	
	
	
	

	Capital investment per worker
	+
	
	
	
	
	1.625***

(5.16)
	1.705***

(5.42)
	1.555***

(4.93)
	1,651***

(5.26)
	1.679***

(5.36)
	1.610***

(5.12)



	Population
	+
	
	
	
	
	
	
	
	
	
	

	Population squared
	-
	
	
	
	
	
	
	
	
	
	

	Manufacturing employment
	+
	
	
	
	
	
	
	
	
	
	6.68E-05

(0.80)

	Mfg employment squared
	-
	
	
	
	
	
	
	
	
	
	1.22E-10

(-0.85)

	Patents per 100,000 pop
	+
	
	
	
	
	
	
	0.277***

(4.26)
	
	
	0.140*

(1.76)

	% IT employment--total
	+
	
	
	
	
	
	
	
	5.999***

(4.37)
	
	

	% IT employment—high skill
	+
	7.525***

(4.22)
	
	
	6.269***

(2.78)
	
	
	
	
	7.591***

(4.48)
	2.710

(1.01)

	% IT employment—moderate skill
	+
	
	20.26***

(3.29)
	
	8.46

(1.06)
	
	
	
	
	
	

	% IT employment—low skill
	+
	
	
	5.853

(0.40)
	-10.18

(-0.69)
	
	
	
	
	
	

	Adjusted 

R-squared
	
	.059
	.035
	-.003
	.056
	.139
	.140
	.141
	.144
	.146
	.155

	N
	
	272
	272
	272
	272
	272
	272
	272
	272
	272
	272


*Statistically significant at the 10% level; **statistically significant at the 5% level; ***statistically significant at the 1% level.

t-statistics are in parentheses beneath the coefficients.  A higher t-statistic means greater statistical significance.
6) Combinations of Key Variables

Models 15 and 16 combine capital investment per worker with the higher education variables.  All these variables were statistically significant at the 1% level, with adjusted R2s near .14.  Areas with more capital investment and more invested in human capital (education) tended to have higher levels of productivity in manufacturing.

Capital per worker teamed with patents (model 17) again yielded statistically significant coefficients, and an explanatory power of 14.1%.
And teamed with the IT variables, it turned in a similar performance.  When teamed with IT workers in total (model 18), both variables were significant and explained about 14.4% of variation in manufacturing productivity variation across MSAs in 2002.  Even better, capital per worker and high-skill IT workers yield an adjusted R2 of .146.  This model is the best fit of our study, yielding the follow results: 

Productivity =  66.66*** + 1.68*** x K investment per worker + 7.59*** x High-skill IT % of total employmt

t-stats:           (13.83)       (5.36)                                                (4.48)

n = 272       R2 = .153        Adjusted R2 = .146
*** = statistically significant at the 1% level

which says that manufacturing productivity (value added per hour of labor) is a positive function of capital investment (equipment) and also a positive function of the share of local employment that is in high-skill information technology occupations.  Together these two variables account for about 14.6% of the variation in manufacturing productivity across metro areas.

Other results tell us that productivity is also a positive function of the percentage of local residents who have college or higher degrees, and of the number of patents issued per capita to residents of the area, but each of these impacts is a bit smaller than the capital and IT effects. 

Finally, model 20 includes all the significant variables in a single equation.  The resulting adjusted R2 rises to 15.5%, but only the capital per worker retains its statistical significance.  Inter-correlation problems among the other variables result in none of them rising to the level of 10% significance, yet together they increase the R2 marginally.   

■
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APPENDIX A
METRO AREA PRODUCTIVITY--

ALPHABETICAL LIST
(This list includes all 359 MSAs, although only 272 could be included

 in the statistical analysis due to missing data on other variables.)

[image: image4.emf]2002 VA 

per hour MSA Name State(s)

2002 VA 

per hour MSA Name State(s)

1 $61.09 Abilene TX 51 $124.71 Burlington-South Burlington VT

2 79.73 Akron OH 52 78.32 Canton-Massillon OH

3 206.39 Albany GA 53 60.22 Cape Coral-Fort Myers FL

4 135.04 Albany-Schenectady-Troy NY 54 73.67 Carson City NV

5 146.31 Albuquerque NM 55 55.75 Casper WY

6 156.35 Alexandria LA 56 163.36 Cedar Rapids IA

7 112.72 Allentown-Bethlehem-Easton PA-NJ 57 112.24 Champaign-Urbana IL

8 70.47 Altoona PA 58 114.36 Charleston WV

9 44.73 Amarillo TX 59 105.81 Charleston-North Charleston SC

10 123.54 Ames IA 60 139.12 Charlotte-Gastonia-Concord NC-SC

11 77.00 Anderson IN 61 109.57 Charlottesville VA

12 57.54 Anderson SC 62 68.78 Chattanooga TN-GA

13 78.28 Ann Arbor MI 63 81.91 Cheyenne WY

14 69.82 Anniston-Oxford AL 64 92.57 Chicago-Naperville-Joliet IL-IN-WI

15 71.23 Appleton WI 65 67.66 Chico CA

16 66.70 Asheville NC 66 100.89 Cincinnati-Middletown OH-KY-IN

17 54.73 Athens-Clarke County GA 67 70.28 Clarksville TN-KY

18 102.56 Atlanta-Sandy Springs-Marietta GA 68 125.98 Cleveland TN

19 54.21 Atlantic City NJ 69 77.22 Cleveland-Elyria-Mentor OH

20 93.81 Auburn-Opelika AL 70 43.58 Coeur d'Alene ID

21 112.78 Augusta-Richmond County GA-SC 71 45.04 College Station-Bryan TX

22 202.98 Austin-Round Rock TX 72 107.58 Colorado Springs CO

23 108.18 Bakersfield CA 73 90.21 Columbia MO

24 110.00 Baltimore-Towson MD 74 95.36 Columbia SC

25 45.43 Bangor ME 75 63.09 Columbus GA-AL

26 95.82 Barnstable Town MA 76 95.89 Columbus IN

27 224.30 Baton Rouge LA 77 127.18 Columbus OH

28 102.13 Battle Creek MI 78 83.98 Corpus Christi TX

29 62.35 Bay City MI 79 45.23 Corvallis OR

30 192.98 Beaumont-Port Arthur TX 80 84.54 Cumberland MD-WV

31 153.49 Bellingham WA 81 103.91 Dallas-Fort Worth-Arlington TX

32 51.89 Bend OR 82 57.06 Dalton GA

33 97.53 Billings MT 83 66.62 Danville IL

34 88.69 Binghamton NY 84 42.91 Danville VA

35 67.14 Birmingham-Hoover AL 85 105.27 Davenport-Moline-Rock Island IA-IL

36 115.24 Bismarck ND 86 112.00 Dayton OH

37 60.51 Blacksburg-Christiansburg-Radford VA 87 103.32 Decatur AL

38 60.40 Bloomington IN 88 135.57 Decatur IL

39 102.33 Bloomington-Normal IL 89 64.79 Deltona-Daytona Beach-Ormond Beach FL

40 101.93 Boise City-Nampa ID 90 92.67 Denver-Aurora CO

41 125.20 Boston-Cambridge-Quincy MA-NH 91 91.37 Des Moines IA

42 129.95 Boulder CO 92 96.83 Detroit-Warren-Livonia MI

43 139.74 Bowling Green KY 93 56.11 Dothan AL

44 65.67 Bremerton-Silverdale WA 94 149.47 Dover DE

45 171.29 Bridgeport-Stamford-Norwalk CT 95 107.46 Dubuque IA

46 39.24 Bristol VA 96 77.05 Duluth MN-WI

47 58.70 Brownsville-Harlingen TX 97 102.11 Durham NC

48 98.87 Brunswick GA 98 85.62 Eau Claire WI

49 87.82 Buffalo-Cheektowaga-Tonawanda NY 99 76.66 El Centro CA

50 63.51 Burlington NC 100 78.58 El Paso TX
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101 $69.52 Elizabethtown KY 151 $128.65 Indianapolis IN

102 51.30 Elkhart-Goshen IN 152 385.38 Iowa City IA

103 66.29 Elmira NY 153 100.43 Ithaca NY

104 71.20 Erie PA 154 75.99 Jackson MI

105 88.64 Eugene-Springfield OR 155 65.69 Jackson MS

106 105.06 Evansville IN-KY 156 101.44 Jackson TN

107 63.23 Fargo ND-MN 157 103.27 Jacksonville FL

108 51.32 Farmington NM 158 20.26 Jacksonville NC

109 87.12 Fayetteville NC 159 250.90 Janesville WI

110 66.18 Fayetteville-Springdale-Rogers AR-MO 160 118.77 Jefferson City MO

111 161.62 Flagstaff AZ 161 51.01 Johnson City TN

112 72.95 Flint MI 162 62.81 Johnstown PA

113 66.57 Florence AL 163 58.54 Jonesboro AR

114 76.70 Florence SC 164 59.27 Joplin MO

115 74.29 Fond du Lac WI 165 175.90 Kalamazoo-Portage MI

116 117.40 Fort Collins-Loveland CO 166 108.30 Kankakee-Bradley IL

117 68.31 Fort Smith AR-OK 167 129.65 Kansas City MO-KS

118 65.50 Fort Walton Beach-Crestview-Destin FL 168 58.38 Kennewick-Richland-Pasco WA

119 108.82 Fort Wayne IN 169 72.06 Killeen-Temple-Fort Hood TX

120 65.29 Fresno CA 170 95.33 Kingsport-Bristol TN-VA

121 42.45 Gadsden AL 171 59.22 Kingston NY

122 71.27 Gainesville FL 172 100.45 Knoxville TN

123 65.02 Gainesville GA 173 152.12 Kokomo IN

124 82.24 Glens Falls NY 174 51.60 La Crosse WI-MN

125 54.05 Goldsboro NC 175 77.82 Lafayette IN

126 80.33 Grand Forks ND-MN 176 61.32 Lafayette LA

127 53.26 Grand Junction CO 177 209.75 Lake Charles LA

128 69.57 Grand Rapids-Wyoming MI 178 94.60 Lakeland-Winter Haven FL

129 74.66 Great Falls MT 179 91.43 Lancaster PA

130 86.94 Greeley CO 180 154.99 Lansing-East Lansing MI

131 98.50 Green Bay WI 181 103.40 Laredo TX

132 91.69 Greensboro-High Point NC 182 87.81 Las Cruces NM

133 63.40 Greenville NC 183 81.22 Las Vegas-Paradise NV

134 147.12 Greenville SC 184 102.10 Lawrence KS

135 119.53 Gulfport-Biloxi MS 185 58.88 Lawton OK

136 80.34 Hagerstown-Martinsburg MD-WV 186 57.54 Lebanon PA

137 98.49 Hanford-Corcoran CA 187 56.47 Lewiston ID-WA

138 82.64 Harrisburg-Carlisle PA 188 87.57 Lewiston-Auburn ME

139 144.19 Harrisonburg VA 189 141.04 Lexington-Fayette KY

140 86.45 Hartford-West Hartford-East Hartford CT 190 231.86 Lima OH

141 71.21 Hattiesburg MS 191 96.07 Lincoln NE

142 48.90 Hickory-Morganton-Lenoir NC 192 76.19 Little Rock-North Little Rock AR

143 182.53 Hinesville-Fort Stewart GA 193 49.07 Logan UT-ID

144 89.62 Holland-Grand Haven MI 194 77.47 Longview TX

145 54.05 Hot Springs AR 195 72.38 Longview-Kelso WA

146 50.90 Houma-Bayou Cane-Thibodaux LA 196 81.18 Los Angeles-Long Beach-Santa Ana CA

147 129.34 Houston-Baytown-Sugar Land TX 197 71.14 Louisville KY-IN

148 99.68 Huntington-Ashland WV-KY-OH 198 65.70 Lubbock TX

149 78.22 Huntsville AL 199 85.79 Lynchburg VA

150 61.20 Idaho Falls ID 200 311.77 Macon GA
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201 $94.38 Madera CA 251 125.84 Philadelphia-Camden-Wilmington PA-NJ-DE-MD

202 92.57 Madison WI 252 131.81 Phoenix-Mesa-Scottsdale AZ

203 91.68 Manchester-Nashua NH 253 87.14 Pine Bluff AR

204 65.21 Mansfield OH 254 81.97 Pittsburgh PA

205 73.99 McAllen-Edinburg-Pharr TX 255 75.12 Pittsfield MA

206 79.89 Medford OR 256 96.70 Pocatello ID

207 102.83 Memphis TN-MS-AR 257 77.87 Port St. Lucie-Fort Pierce FL

208 68.59 Merced CA 258 73.39 Portland-South Portland ME

209 82.02 Miami-Fort Lauderdale-Miami Beach FL 259 134.61 Portland-Vancouver-Beaverton OR-WA

210 70.09 Michigan City-La Porte IN 260 172.95 Poughkeepsie-Newburgh-Middletown NY

211 55.15 Midland TX 261 45.77 Prescott AZ

212 83.77 Milwaukee-Waukesha-West Allis WI 262 70.88 Providence-New Bedford-Fall River RI-MA

213 92.83 Minneapolis-St. Paul-Bloomington MN-WI 263 88.93 Provo-Orem UT

214 64.52 Missoula MT 264 85.41 Pueblo CO

215 91.81 Mobile AL 265 72.53 Punta Gorda FL

216 89.83 Modesto CA 266 174.08 Racine WI

217 63.52 Monroe LA 267 224.76 Raleigh-Cary NC

218 97.19 Monroe MI 268 47.29 Rapid City SD

219 89.50 Montgomery AL 269 73.79 Reading PA

220 89.00 Morgantown WV 270 50.23 Redding CA

221 64.81 Morristown TN 271 92.95 Reno-Sparks NV

222 96.60 Mount Vernon-Anacortes WA 272 233.36 Richmond VA

223 68.22 Muncie IN 273 73.46 Riverside-San Bernardino-Ontario CA

224 69.71 Muskegon-Norton Shores MI 274 82.94 Roanoke VA

225 46.72 Myrtle Beach-Conway-North Myrtle Beach SC 275 113.28 Rochester MN

226 190.45 Napa CA 276 117.29 Rochester NY

227 67.13 Naples-Marco Island FL 277 93.27 Rockford IL

228 85.76 Nashville-Davidson--Murfreesboro TN 278 84.11 Rocky Mount NC

229 88.57 New Haven-Milford CT 279 56.10 Rome GA

230 153.92 New Orleans-Metairie-Kenner LA 280 101.35 Sacramento--Arden-Arcade--Roseville CA

231 107.51 New York-Newark-Edison NY-NJ-PA 281 99.15 Saginaw-Saginaw Township North MI

232 58.24 Niles-Benton Harbor MI 282 60.02 St. Cloud MN

233 177.73 Norwich-New London CT 283 43.06 St. George UT

234 52.59 Ocala FL 284 73.15 St. Joseph MO-KS

235 68.46 Ocean City NJ 285 95.16 St. Louis MO-IL

236 101.22 Odessa TX 286 67.33 Salem OR

237 88.25 Ogden-Clearfield UT 287 99.45 Salinas CA

238 97.23 Oklahoma City OK 288 60.77 Salisbury MD

239 62.69 Olympia WA 289 91.49 Salt Lake City UT

240 79.59 Omaha-Council Bluffs NE-IA 290 79.89 San Angelo TX

241 119.24 Orlando FL 291 67.27 San Antonio TX

242 87.85 Oshkosh-Neenah WI 292 107.30 San Diego-Carlsbad-San Marcos CA

243 128.80 Owensboro KY 293 147.00 San Francisco-Oakland-Fremont CA

244 99.61 Oxnard-Thousand Oaks-Ventura CA 294 192.96 San Jose-Sunnyvale-Santa Clara CA

245 164.50 Palm Bay-Melbourne-Titusville FL 295 74.05 San Luis Obispo-Paso Robles CA

246 71.68 Panama City-Lynn Haven FL 296 85.20 Sandusky OH

247 129.54 Parkersburg-Marietta WV-OH 297 114.07 Santa Barbara-Santa Maria-Goleta CA

248 64.14 Pascagoula MS 298 74.49 Santa Cruz-Watsonville CA

249 91.07 Pensacola-Ferry Pass-Brent FL 299 50.54 Santa Fe NM

250 105.11 Peoria IL 300 113.23 Santa Rosa-Petaluma CA
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301 $70.93 Sarasota-Bradenton-Venice FL 351 $97.67 Wilmington NC

302 105.35 Savannah GA 352 91.97 Winchester VA-WV

303 95.41 Scranton--Wilkes-Barre PA 353 191.97 Winston-Salem NC

304 128.10 Seattle-Tacoma-Bellevue WA 354 93.10 Worcester MA

305 72.98 Sheboygan WI 355 50.07 Yakima WA

306 132.47 Sherman-Denison TX 356 74.81 York-Hanover PA

307 128.04 Shreveport-Bossier City LA 357 80.94 Youngstown-Warren-Boardman OH-PA

308 126.02 Sioux City IA-NE-SD 358 107.27 Yuba City-Marysville CA

309 53.04 Sioux Falls SD 359 45.12 Yuma AZ

310 92.42 South Bend-Mishawaka IN-MI

311 81.20 Spartanburg SC

312 73.95 Spokane WA

313 62.90 Springfield IL

314 74.21 Springfield MA

315 69.32 Springfield MO

316 87.02 Springfield OH

317 68.86 State College PA

318 98.83 Stockton CA

319 55.78 Sumter SC

320 86.78 Syracuse NY

321 59.80 Tallahassee FL

322 81.14 Tampa-St. Petersburg-Clearwater FL

323 107.02 Terre Haute IN

324 96.94 Texarkana TX-AR

325 76.33 Toledo OH

326 89.30 Topeka KS

327 126.58 Trenton-Ewing NJ

328 141.71 Tucson AZ

329 77.43 Tulsa OK

330 70.51 Tuscaloosa AL

331 69.44 Tyler TX

332 61.92 Utica-Rome NY

333 72.85 Valdosta GA

334 132.79 Vallejo-Fairfield CA

335 75.53 Vero Beach FL

336 51.87 Victoria TX

337 81.90 Vineland-Millville-Bridgeton NJ

338 98.03 Virginia Beach-Norfolk-Newport News VA-NC

339 74.51 Visalia-Porterville CA

340 130.61 Waco TX

341 139.42 Warner Robins GA

342 102.80 Washington-Arlington-Alexandria DC-VA-MD-WV

343 92.78 Waterloo-Cedar Falls IA

344 61.93 Wausau WI

345 72.70 Weirton-Steubenville WV-OH

346 68.04 Wenatchee WA

347 72.75 Wheeling WV-OH

348 82.40 Wichita Falls TX

349 94.80 Wichita KS

350 71.74 Williamsport PA



APPENDIX B

METRO AREA PRODUCTIVITY
RANKED LIST

(This list includes all 359 MSAs, although only 272 could be included

 in the statistical analysis due to missing data on other variables.)
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1

$385.38 Iowa City IA

51

128.65 Indianapolis IN

2

311.77 Macon GA

52

128.10 Seattle-Tacoma-Bellevue WA

3

250.90 Janesville WI

53

128.04 Shreveport-Bossier City LA

4

233.36 Richmond VA

54

127.18 Columbus OH

5

231.86 Lima OH

55

126.58 Trenton-Ewing NJ

6

224.76 Raleigh-Cary NC

56

126.02 Sioux City IA-NE-SD

7

224.30 Baton Rouge LA

57

125.98 Cleveland TN

8

209.75 Lake Charles LA

58

125.84 Philadelphia-Camden-Wilmington PA-NJ-DE-MD

9

206.39 Albany GA

59

125.20 Boston-Cambridge-Quincy MA-NH

10

202.98 Austin-Round Rock TX

60

124.71 Burlington-South Burlington VT

11

192.98 Beaumont-Port Arthur TX

61

123.54 Ames IA

12

192.96 San Jose-Sunnyvale-Santa Clara CA

62

119.53 Gulfport-Biloxi MS

13

191.97 Winston-Salem NC

63

119.24 Orlando FL

14

190.45 Napa CA

64

118.77 Jefferson City MO

15

182.53 Hinesville-Fort Stewart GA

65

117.40 Fort Collins-Loveland CO

16

177.73 Norwich-New London CT

66

117.29 Rochester NY

17

175.90 Kalamazoo-Portage MI

67

115.24 Bismarck ND

18

174.08 Racine WI

68

114.36 Charleston WV

19

172.95 Poughkeepsie-Newburgh-Middletown NY

69

114.07 Santa Barbara-Santa Maria-Goleta CA

20

171.29 Bridgeport-Stamford-Norwalk CT

70

113.28 Rochester MN

21

164.50 Palm Bay-Melbourne-Titusville FL

71

113.23 Santa Rosa-Petaluma CA

22

163.36 Cedar Rapids IA

72

112.78 Augusta-Richmond County GA-SC

23

161.62 Flagstaff AZ

73

112.72 Allentown-Bethlehem-Easton PA-NJ

24

156.35 Alexandria LA

74

112.24 Champaign-Urbana IL

25

154.99 Lansing-East Lansing MI

75

112.00 Dayton OH

26

153.92 New Orleans-Metairie-Kenner LA

76

110.00 Baltimore-Towson MD

27

153.49 Bellingham WA

77

109.57 Charlottesville VA

28

152.12 Kokomo IN

78

108.82 Fort Wayne IN

29

149.47 Dover DE

79

108.30 Kankakee-Bradley IL

30

147.12 Greenville SC

80

108.18 Bakersfield CA

31

147.00 San Francisco-Oakland-Fremont CA

81

107.58 Colorado Springs CO

32

146.31 Albuquerque NM

82

107.51 New York-Newark-Edison NY-NJ-PA

33

144.19 Harrisonburg VA

83

107.46 Dubuque IA

34

141.71 Tucson AZ

84

107.30 San Diego-Carlsbad-San Marcos CA

35

141.04 Lexington-Fayette KY

85

107.27 Yuba City-Marysville CA

36

139.74 Bowling Green KY

86

107.02 Terre Haute IN

37

139.42 Warner Robins GA

87

105.81 Charleston-North Charleston SC

38

139.12 Charlotte-Gastonia-Concord NC-SC

88

105.35 Savannah GA

39

135.57 Decatur IL

89

105.27 Davenport-Moline-Rock Island IA-IL

40

135.04 Albany-Schenectady-Troy NY

90

105.11 Peoria IL

41

134.61 Portland-Vancouver-Beaverton OR-WA

91

105.06 Evansville IN-KY

42

132.79 Vallejo-Fairfield CA

92

103.91 Dallas-Fort Worth-Arlington TX

43

132.47 Sherman-Denison TX

93

103.40 Laredo TX

44

131.81 Phoenix-Mesa-Scottsdale AZ

94

103.32 Decatur AL

45

130.61 Waco TX

95

103.27 Jacksonville FL

46

129.95 Boulder CO

96

102.83 Memphis TN-MS-AR

47

129.65 Kansas City MO-KS

97

102.80 Washington-Arlington-Alexandria DC-VA-MD-WV

48

129.54 Parkersburg-Marietta WV-OH

98

102.56 Atlanta-Sandy Springs-Marietta GA

49

129.34 Houston-Baytown-Sugar Land TX

99

102.33 Bloomington-Normal IL

50

128.80 Owensboro KY

100

102.13 Battle Creek MI
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101

102.11 Durham NC

151

91.49 Salt Lake City UT

102

102.10 Lawrence KS

152

91.43 Lancaster PA

103

101.93 Boise City-Nampa ID

153

91.37 Des Moines IA

104

101.44 Jackson TN

154

91.07 Pensacola-Ferry Pass-Brent FL

105

101.35 Sacramento--Arden-Arcade--Roseville CA

155

90.21 Columbia MO

106

101.22 Odessa TX

156

89.83 Modesto CA

107

100.89 Cincinnati-Middletown OH-KY-IN

157

89.62 Holland-Grand Haven MI

108

100.45 Knoxville TN

158

89.50 Montgomery AL

109

100.43 Ithaca NY

159

89.30 Topeka KS

110

99.68 Huntington-Ashland WV-KY-OH

160

89.00 Morgantown WV

111

99.61 Oxnard-Thousand Oaks-Ventura CA

161

88.93 Provo-Orem UT

112

99.45 Salinas CA

162

88.69 Binghamton NY

113

99.15 Saginaw-Saginaw Township North MI

163

88.64 Eugene-Springfield OR

114

98.87 Brunswick GA

164

88.57 New Haven-Milford CT

115

98.83 Stockton CA

165

88.25 Ogden-Clearfield UT

116

98.50 Green Bay WI

166

87.85 Oshkosh-Neenah WI

117

98.49 Hanford-Corcoran CA

167

87.82 Buffalo-Cheektowaga-Tonawanda NY

118

98.03 Virginia Beach-Norfolk-Newport News VA-NC

168

87.81 Las Cruces NM

119

97.67 Wilmington NC

169

87.57 Lewiston-Auburn ME

120

97.53 Billings MT

170

87.14 Pine Bluff AR

121

97.23 Oklahoma City OK

171

87.12 Fayetteville NC

122

97.19 Monroe MI

172

87.02 Springfield OH

123

96.94 Texarkana TX-AR

173

86.94 Greeley CO

124

96.83 Detroit-Warren-Livonia MI

174

86.78 Syracuse NY

125

96.70 Pocatello ID

175

86.45 Hartford-West Hartford-East Hartford CT

126

96.60 Mount Vernon-Anacortes WA

176

85.79 Lynchburg VA

127

96.07 Lincoln NE

177

85.76 Nashville-Davidson--Murfreesboro TN

128

95.89 Columbus IN

178

85.62 Eau Claire WI

129

95.82 Barnstable Town MA

179

85.41 Pueblo CO

130

95.41 Scranton--Wilkes-Barre PA

180

85.20 Sandusky OH

131

95.36 Columbia SC

181

84.54 Cumberland MD-WV

132

95.33 Kingsport-Bristol TN-VA

182

84.11 Rocky Mount NC

133

95.16 St. Louis MO-IL

183

83.98 Corpus Christi TX

134

94.80 Wichita KS

184

83.77 Milwaukee-Waukesha-West Allis WI

135

94.60 Lakeland-Winter Haven FL

185

82.94 Roanoke VA

136

94.38 Madera CA

186

82.64 Harrisburg-Carlisle PA

137

93.81 Auburn-Opelika AL

187

82.40 Wichita Falls TX

138

93.27 Rockford IL

188

82.24 Glens Falls NY

139

93.10 Worcester MA

189

82.02 Miami-Fort Lauderdale-Miami Beach FL

140

92.95 Reno-Sparks NV

190

81.97 Pittsburgh PA

141

92.83 Minneapolis-St. Paul-Bloomington MN-WI

191

81.91 Cheyenne WY

142

92.78 Waterloo-Cedar Falls IA

192

81.90 Vineland-Millville-Bridgeton NJ

143

92.67 Denver-Aurora CO

193

81.22 Las Vegas-Paradise NV

144

92.57 Madison WI

194

81.20 Spartanburg SC

145

92.57 Chicago-Naperville-Joliet IL-IN-WI

195

81.18 Los Angeles-Long Beach-Santa Ana CA

146

92.42 South Bend-Mishawaka IN-MI

196

81.14 Tampa-St. Petersburg-Clearwater FL

147

91.97 Winchester VA-WV

197

80.94 Youngstown-Warren-Boardman OH-PA

148

91.81 Mobile AL

198

80.34 Hagerstown-Martinsburg MD-WV

149

91.69 Greensboro-High Point NC

199

80.33 Grand Forks ND-MN

150

91.68 Manchester-Nashua NH

200

79.89 Medford OR
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201

79.89 San Angelo TX

251

70.93 Sarasota-Bradenton-Venice FL

202

79.73 Akron OH

252

70.88 Providence-New Bedford-Fall River RI-MA

203

79.59 Omaha-Council Bluffs NE-IA

253

70.51 Tuscaloosa AL

204

78.58 El Paso TX

254

70.47 Altoona PA

205

78.32 Canton-Massillon OH

255

70.28 Clarksville TN-KY

206

78.28 Ann Arbor MI

256

70.09 Michigan City-La Porte IN

207

78.22 Huntsville AL

257

69.82 Anniston-Oxford AL

208

77.87 Port St. Lucie-Fort Pierce FL

258

69.71 Muskegon-Norton Shores MI

209

77.82 Lafayette IN

259

69.57 Grand Rapids-Wyoming MI

210

77.47 Longview TX

260

69.52 Elizabethtown KY

211

77.43 Tulsa OK

261

69.44 Tyler TX

212

77.22 Cleveland-Elyria-Mentor OH

262

69.32 Springfield MO

213

77.05 Duluth MN-WI

263

68.86 State College PA

214

77.00 Anderson IN

264

68.78 Chattanooga TN-GA

215

76.70 Florence SC

265

68.59 Merced CA

216

76.66 El Centro CA

266

68.46 Ocean City NJ

217

76.33 Toledo OH

267

68.31 Fort Smith AR-OK

218

76.19 Little Rock-North Little Rock AR

268

68.22 Muncie IN

219

75.99 Jackson MI

269

68.04 Wenatchee WA

220

75.53 Vero Beach FL

270

67.66 Chico CA

221

75.12 Pittsfield MA

271

67.33 Salem OR

222

74.81 York-Hanover PA

272

67.27 San Antonio TX

223

74.66 Great Falls MT

273

67.14 Birmingham-Hoover AL

224

74.51 Visalia-Porterville CA

274

67.13 Naples-Marco Island FL

225

74.49 Santa Cruz-Watsonville CA

275

66.70 Asheville NC

226

74.29 Fond du Lac WI

276

66.62 Danville IL

227

74.21 Springfield MA

277

66.57 Florence AL

228

74.05 San Luis Obispo-Paso Robles CA

278

66.29 Elmira NY

229

73.99 McAllen-Edinburg-Pharr TX

279

66.18 Fayetteville-Springdale-Rogers AR-MO

230

73.95 Spokane WA

280

65.70 Lubbock TX

231

73.79 Reading PA

281

65.69 Jackson MS

232

73.67 Carson City NV

282

65.67 Bremerton-Silverdale WA

233

73.46 Riverside-San Bernardino-Ontario CA

283

65.50 Fort Walton Beach-Crestview-Destin FL

234

73.39 Portland-South Portland ME

284

65.29 Fresno CA

235

73.15 St. Joseph MO-KS

285

65.21 Mansfield OH

236

72.98 Sheboygan WI

286

65.02 Gainesville GA

237

72.95 Flint MI

287

64.81 Morristown TN

238

72.85 Valdosta GA

288

64.79 Deltona-Daytona Beach-Ormond Beach FL

239

72.75 Wheeling WV-OH

289

64.52 Missoula MT

240

72.70 Weirton-Steubenville WV-OH

290

64.14 Pascagoula MS

241

72.53 Punta Gorda FL

291

63.52 Monroe LA

242

72.38 Longview-Kelso WA

292

63.51 Burlington NC

243

72.06 Killeen-Temple-Fort Hood TX

293

63.40 Greenville NC

244

71.74 Williamsport PA

294

63.23 Fargo ND-MN

245

71.68 Panama City-Lynn Haven FL

295

63.09 Columbus GA-AL

246

71.27 Gainesville FL

296

62.90 Springfield IL

247

71.23 Appleton WI

297

62.81 Johnstown PA

248

71.21 Hattiesburg MS

298

62.69 Olympia WA

249

71.20 Erie PA

299

62.35 Bay City MI

250

71.14 Louisville KY-IN

300

61.93 Wausau WI
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301

61.92 Utica-Rome NY

351

45.12 Yuma AZ

302

61.32 Lafayette LA

352

45.04 College Station-Bryan TX

303

61.20 Idaho Falls ID

353

44.73 Amarillo TX

304

61.09 Abilene TX

354

43.58 Coeur d'Alene ID

305

60.77 Salisbury MD

355

43.06 St. George UT

306

60.51 Blacksburg-Christiansburg-Radford VA

356

42.91 Danville VA

307

60.40 Bloomington IN

357

42.45 Gadsden AL

308

60.22 Cape Coral-Fort Myers FL

358

39.24 Bristol VA

309

60.02 St. Cloud MN

359

20.26 Jacksonville NC

310

59.80 Tallahassee FL

311

59.27 Joplin MO

312

59.22 Kingston NY

313

58.88 Lawton OK

314

58.70 Brownsville-Harlingen TX

315

58.54 Jonesboro AR

316

58.38 Kennewick-Richland-Pasco WA

317

58.24 Niles-Benton Harbor MI

318

57.54 Lebanon PA

319

57.54 Anderson SC

320

57.06 Dalton GA

321

56.47 Lewiston ID-WA

322

56.11 Dothan AL

323

56.10 Rome GA

324

55.78 Sumter SC

325

55.75 Casper WY

326

55.15 Midland TX

327

54.73 Athens-Clarke County GA

328

54.21 Atlantic City NJ

329

54.05 Hot Springs AR

330

54.05 Goldsboro NC

331

53.26 Grand Junction CO

332

53.04 Sioux Falls SD

333

52.59 Ocala FL

334

51.89 Bend OR

335

51.87 Victoria TX

336

51.60 La Crosse WI-MN

337

51.32 Farmington NM

338

51.30 Elkhart-Goshen IN

339

51.01 Johnson City TN

340

50.90 Houma-Bayou Cane-Thibodaux LA

341

50.54 Santa Fe NM

342

50.23 Redding CA

343

50.07 Yakima WA

344

49.07 Logan UT-ID

345

48.90 Hickory-Morganton-Lenoir NC

346

47.29 Rapid City SD

347

46.72 Myrtle Beach-Conway-North Myrtle Beach SC

348

45.77 Prescott AZ

349

45.43 Bangor ME

350

45.23 Corvallis OR


APPENDIX C
272 METRO AREAS 

INCUDED IN THE STATISTICAL PORTION

OF THE STUDY

[image: image12.emf]MSA Name State(s) MSA Name State(s)

1 Abilene TX 51 Clarksville TN-KY

2 Akron OH 52 Cleveland-Elyria-Mentor OH

3 Albany GA 53 Colorado Springs CO

4 Albany-Schenectady-Troy NY 54 Columbia MO

5 Albuquerque NM 55 Columbia SC

6 Alexandria LA 56 Columbus GA-AL

7 Allentown-Bethlehem-Easton PA-NJ 57 Columbus OH

8 Altoona PA 58 Corpus Christi TX

9 Amarillo TX 59 Cumberland MD-WV

10 Ann Arbor MI 60 Dallas-Fort Worth-Arlington TX

11 Anniston-Oxford AL 61 Danville VA

12 Appleton WI 62 Davenport-Moline-Rock Island IA-IL

13 Asheville NC 63 Dayton OH

14 Athens-Clarke County GA 64 Decatur AL

15 Atlanta-Sandy Springs-Marietta GA 65 Decatur IL

16 Augusta-Richmond County GA-SC 66 Denver-Aurora CO

17 Austin-Round Rock TX 67 Des Moines IA

18 Bakersfield CA 68 Detroit-Warren-Livonia MI

19 Baltimore-Towson MD 69 Dothan AL

20 Bangor ME 70 Dover DE

21 Barnstable Town MA 71 Dubuque IA

22 Baton Rouge LA 72 Duluth MN-WI

23 Beaumont-Port Arthur TX 73 Eau Claire WI

24 Bellingham WA 74 El Paso TX

25 Billings MT 75 Elkhart-Goshen IN

26 Binghamton NY 76 Elmira NY

27 Birmingham-Hoover AL 77 Erie PA

28 Bismarck ND 78 Eugene-Springfield OR

29 Bloomington IN 79 Evansville IN-KY

30 Bloomington-Normal IL 80 Fargo ND-MN

31 Boise City-Nampa ID 81 Fayetteville NC

32 Boston-Cambridge-Quincy MA-NH 82 Fayetteville-Springdale-Rogers AR-MO

33 Boulder CO 83 Flagstaff AZ

34 Bremerton-Silverdale WA 84 Flint MI

35 Brownsville-Harlingen TX 85 Florence AL

36 Buffalo-Cheektowaga-Tonawanda NY 86 Florence SC

37 Burlington-South Burlington VT 87 Fort Collins-Loveland CO

38 Canton-Massillon OH 88 Fort Smith AR-OK

39 Casper WY 89 Fort Walton Beach-Crestview-Destin FL

40 Cedar Rapids IA 90 Fort Wayne IN

41 Champaign-Urbana IL 91 Fresno CA

42 Charleston WV 92 Gadsden AL

43 Charleston-North Charleston SC 93 Gainesville FL

44 Charlotte-Gastonia-Concord NC-SC 94 Glens Falls NY

45 Charlottesville VA 95 Goldsboro NC

46 Chattanooga TN-GA 96 Grand Forks ND-MN

47 Cheyenne WY 97 Grand Junction CO

48 Chicago-Naperville-Joliet IL-IN-WI 98 Grand Rapids-Wyoming MI

49 Chico CA 99 Great Falls MT

50 Cincinnati-Middletown OH-KY-IN 100 Greeley CO
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101 Green Bay WI 151 Lynchburg VA

102 Greensboro-High Point NC 152 Macon GA

103 Greenville NC 153 Madison WI

104 Greenville SC 154 Mansfield OH

105 Hagerstown-Martinsburg MD-WV 155 McAllen-Edinburg-Pharr TX

106 Harrisburg-Carlisle PA 156 Medford OR

107 Hartford-West Hartford-East Hartford CT 157 Memphis TN-MS-AR

108 Hattiesburg MS 158 Merced CA

109 Hickory-Morganton-Lenoir NC 159 Miami-Fort Lauderdale-Miami Beach FL

110 Houma-Bayou Cane-Thibodaux LA 160 Milwaukee-Waukesha-West Allis WI

111 Houston-Baytown-Sugar Land TX 161 Minneapolis-St. Paul-Bloomington MN-WI

112 Huntington-Ashland WV-KY-OH 162 Mobile AL

113 Huntsville AL 163 Modesto CA

114 Indianapolis IN 164 Monroe LA

115 Iowa City IA 165 Montgomery AL

116 Jackson MI 166 Muncie IN

117 Jackson MS 167 Myrtle Beach-Conway-North Myrtle Beach SC

118 Jackson TN 168 Naples-Marco Island FL

119 Jacksonville FL 169 Nashville-Davidson--Murfreesboro TN

120 Janesville WI 170 New Orleans-Metairie-Kenner LA

121 Johnson City TN 171 New York-Newark-Edison NY-NJ-PA

122 Johnstown PA 172 Ocala FL

123 Jonesboro AR 173 Odessa TX

124 Joplin MO 174 Oklahoma City OK

125 Kalamazoo-Portage MI 175 Olympia WA

126 Kankakee-Bradley IL 176 Omaha-Council Bluffs NE-IA

127 Kansas City MO-KS 177 Orlando FL

128 Killeen-Temple-Fort Hood TX 178 Owensboro KY

129 Knoxville TN 179 Panama City-Lynn Haven FL

130 La Crosse WI-MN 180 Parkersburg-Marietta WV-OH

131 Lafayette IN 181 Pensacola-Ferry Pass-Brent FL

132 Lafayette LA 182 Peoria IL

133 Lake Charles LA 183 Philadelphia-Camden-Wilmington PA-NJ-DE-MD

134 Lakeland-Winter Haven FL 184 Phoenix-Mesa-Scottsdale AZ

135 Lancaster PA 185 Pine Bluff AR

136 Lansing-East Lansing MI 186 Pittsburgh PA

137 Laredo TX 187 Pittsfield MA

138 Las Cruces NM 188 Pocatello ID

139 Las Vegas-Paradise NV 189 Portland-South Portland ME

140 Lawrence KS 190 Portland-Vancouver-Beaverton OR-WA

141 Lawton OK 191 Provo-Orem UT

142 Lewiston-Auburn ME 192 Pueblo CO

143 Lexington-Fayette KY 193 Punta Gorda FL

144 Lima OH 194 Racine WI

145 Lincoln NE 195 Raleigh-Cary NC

146 Little Rock-North Little Rock AR 196 Rapid City SD

147 Longview TX 197 Reading PA

148 Los Angeles-Long Beach-Santa Ana CA 198 Redding CA

149 Louisville KY-IN 199 Reno-Sparks NV

150 Lubbock TX 200 Richmond VA
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201 Riverside-San Bernardino-Ontario CA 251 Tulsa OK

202 Roanoke VA 252 Tuscaloosa AL

203 Rochester MN 253 Tyler TX

204 Rochester NY 254 Utica-Rome NY

205 Rockford IL 255 Vallejo-Fairfield CA

206 Rocky Mount NC 256 Victoria TX

207 Sacramento--Arden-Arcade--Roseville CA 257 Vineland-Millville-Bridgeton NJ

208 Saginaw-Saginaw Township North MI 258 Visalia-Porterville CA

209 St. Cloud MN 259 Waco TX

210 St. Joseph MO-KS 260 Washington-Arlington-Alexandria DC-VA-MD-WV

211 St. Louis MO-IL 261 Waterloo-Cedar Falls IA

212 Salem OR 262 Wausau WI

213 Salinas CA 263 Wheeling WV-OH

214 Salt Lake City UT 264 Wichita Falls TX

215 San Angelo TX 265 Wichita KS

216 San Antonio TX 266 Williamsport PA

217 San Diego-Carlsbad-San Marcos CA 267 Wilmington NC

218 San Francisco-Oakland-Fremont CA 268 Yakima WA

219 San Jose-Sunnyvale-Santa Clara CA 269 York-Hanover PA

220 San Luis Obispo-Paso Robles CA 270 Youngstown-Warren-Boardman OH-PA

221 Santa Barbara-Santa Maria-Goleta CA 271 Yuba City-Marysville CA

222 Santa Cruz-Watsonville CA 272 Yuma AZ

223 Santa Fe NM

224 Santa Rosa-Petaluma CA

225 Sarasota-Bradenton-Venice FL

226 Savannah GA

227 Scranton--Wilkes-Barre PA

228 Seattle-Tacoma-Bellevue WA

229 Sheboygan WI

230 Sherman-Denison TX

231 Shreveport-Bossier City LA

232 Sioux City IA-NE-SD

233 Sioux Falls SD

234 South Bend-Mishawaka IN-MI

235 Spokane WA

236 Springfield IL

237 Springfield MA

238 Springfield MO

239 State College PA

240 Stockton CA

241 Sumter SC

242 Syracuse NY

243 Tallahassee FL

244 Tampa-St. Petersburg-Clearwater FL

245 Terre Haute IN

246 Texarkana TX-AR

247 Toledo OH

248 Topeka KS

249 Trenton-Ewing NJ

250 Tucson AZ


� Cited on the World Economic Forum website: � HYPERLINK "http://www.weforum.org/en/initiatives/gcp/Global%20Competitiveness%20Report/index.htm" ��http://www.weforum.org/en/initiatives/gcp/Global%20Competitiveness%20Report/index.htm�, November 6, 2006.


� U.S. Bureau of Labor Statistics, � HYPERLINK "http://www.bls.gov/bls/glossary.htm#P" ��http://www.bls.gov/bls/glossary.htm#P�.  A thorough explanation of the BLS’s program is given in their Handbook of Methods, at � HYPERLINK "http://www.bls.gov/opub/hom/homtoc.htm" ��http://www.bls.gov/opub/hom/homtoc.htm�


� Calculated from U.S. Bureau of Economic Analysis:   Table 1.12. National Income by Type of Income  available online at � HYPERLINK "http://www.bea.gov/national/nipaweb/TableView.asp#Mid" ��http://www.bea.gov/national/nipaweb/TableView.asp#Mid�





� So why has manufacturing employment declined so much in the U.S. in the last three decades?  This is not a simple question, but for a partial answer Schweitzer and Zaman (2006, p. 4) point to the fact that services have been accounting for a larger and larger share of American consumers’ purchases, and manufacturing goods have been accounting for a shrinking share.  Increasing imports of manufactured goods play an important role, too.  Nordhaus (2005, p. 18) says  “…the partial effects of rapid domestic productivity growth have been more than offset by more rapid productivity growth and price declines from foreign competitors.”  In other words, American firms need to have more productivity growth, not less, if we wish to maintain our employment levels.


� Data are from the Bureau of Economic Analysis at: � HYPERLINK "http://www.bea.gov/national/index.htm#gdp" ��http://www.bea.gov/national/index.htm#gdp�.


� National Bureau of Economic Research, US Business Cycle Expansions and Contractions, online at: � HYPERLINK "http://www.nber.org/cycles.html" ��http://www.nber.org/cycles.html�.





� Table:  “� HYPERLINK "javascript:openMetadataBrowser(%22DTtable%22,%20%22DEC_2000_SF3_U%22,%20%22table=DEC_2000_SF3_U_PCT025%22,%20%22_lang=en%22)" �PCT034. Sex by Age by Educational Attainment for the Population 25 Years and Over �  Online at American FactFinder:� HYPERLINK "http://factfinder.census.gov/" ��http://factfinder.census.gov/� and � HYPERLINK "http://factfinder.census.gov/home/saff/main.html?_lang=en" ��http://factfinder.census.gov/home/saff/main.html?_lang=en�.





� Online at http://www.census.gov/population/www/estimates/metro_general/2006/CBSA-EST2006-01.xls


� Technically, utility patents are “issued for the invention of a new and useful process, machine, manufacture, or composition of matter, or a new and useful improvement thereof, it generally permits its owner to exclude others from making, using, or selling the invention for a period of up to twenty years from the date of patent application filing, subject to the payment of maintenance fees.  Approximately 90% of the patent documents issued by the Patent and Trademark Office in recent years have been utility patents, also referred to as "patents for invention." “  Definition from the PTO at: � HYPERLINK "http://www.uspto.gov/web/offices/ac/ido/oeip/taf/patdesc.htm" ��http://www.uspto.gov/web/offices/ac/ido/oeip/taf/patdesc.htm�.





� Available online at: � HYPERLINK "http://www.bls.gov/oes/" ��http://www.bls.gov/oes/�.  Note that self-employed individuals are excluded from the data.


� The official OMB MSA definition site is available through: � HYPERLINK "http://www.whitehouse.gov/omb/inforeg/statpolicy.html#ms" ��http://www.whitehouse.gov/omb/inforeg/statpolicy.html#ms�.  A more convenient access is through the Census Bureau at: � HYPERLINK "http://www.census.gov/population/www/estimates/metrodef.html" ��http://www.census.gov/population/www/estimates/metrodef.html�.





� Even here, a new county was created in Colorado from portions of four other counties in 2001.  But this is relatively rare.
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