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Executive Summary 
 

This report compiles the analysis of the 37-county Western Alabama-Eastern Alabama region 
(the region) conducted by the RUPRI Center for Regional Competitiveness for the Montgomery 
Institute as part of the U.S. Department of Labor’s WIRED grant to the region.  The analysis had 
four goals:  
 

1. Identify the key economic trends in the region;  
2. Assess the region’s critical economic assets;  
3. Identify the region’s most promising economic directions, and  
4. Evaluate the implications for the region of the leading economic options.   

 
The analysis has been prepared in two parts.  The first part represents the results of goals 1. 
through 3. of the analysis.  The second part focusing on goal 4. will be completed later this year.  
In brief, the first three phases of the analysis shows: 

 
 The region faces a number of challenges.  Its economy has been adding jobs at a 

slower pace than the nation over the past decade, but has been falling even further 
behind in the race for income.   

 Nevertheless, the region has many distinct economic assets on which to build.  These 
include valuable timber resources, a rich legacy of industrial activity, a high quality 
of life, a rich cultural heritage, an impressive list of large industrial facilities located 
just outside the region, and a location at the crossroads of rapid growth in the South.  
Recent activity in some service sectors point to an encouraging economic shift now 
beginning. That said, the region must also overcome levels of poverty significantly 
higher than for the nation and a workforce with fewer skills and lower educational 
attainment than the national average. 

 The region has promising economic directions over the next few years that can 
emerge from existing economic clusters. These include advanced manufacturing, 
wood products, tourism and culture, warehousing and distribution, and health care.  A 
renewed focus on entrepreneurship will be an important catalyst for success.    

 The region also has intriguing long-term economic choices, but these will take bold 
actions to seize.  In the main, the business clusters on which these economic 
directions might be built are only now beginning to emerge.  Long-term economic 
options include high technology, renewable energy, business services, and branded 
food products.  

 
The analysis was conducted in collaboration with a team of leading regional economists from 
throughout the nation.  It also included important input from analysts at the University of 
Alabama and Mississippi State University.  Finally, a critical part of the analysis was engaging 
more than 250 public, private, and civic leaders from throughout the 37-county region.  A series 
of five roundtables were held throughout the region in spring 2007 to identify the region’s 
distinct economic assets and explore its most promising economic directions.  These discussions 
culminated in a Regional Summit, hosted by Governors Barbour and Riley held on May 14, 
2007.  Participants ranked the economic options presented, forming the basis for the final phase 
of analysis now under way. 
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Chapter 1 
 

Overview of the Region and Its Economic Choices 
 

Mark Drabenstott 
Director & Research Professor 

 
Sean Moore 

Research Analyst 
 

RUPRI Center for Regional Competitiveness 
University of Missouri-Columbia 

 
 
The 37 counties of Western Alabama and Eastern Mississippi are a region in the making.  
Discussions in the Region and a report by the two major universities in the Region 
(University of Alabama and Mississippi State University) confirm that current economic 
development efforts are fragmented and quickly break down along county and state lines.   
 
The fragmentation and lack of critical mass are a major reason why the Region is lagging 
behind the nation in economic growth.  Globalization now rewards critical mass.  As one 
example of this shift, only 8 of the fastest growing 310 counties in the nation are rural.  
Most of the growth is happening in metropolitan areas that have a natural critical mass of 
workers, businesses, innovation, and capital.  The problem is that the WAEM Region is 
overwhelmingly rural in character.  Thirty of its 37 counties are classified as 
nonmetropolitan.  Tuscaloosa is the Region’s only metro area, although Jackson, Mobile, 
and Montgomery lie just outside the Region. 
  
Yet there are compelling reasons to think of WAEM as a region.  Together, the 37 
counties hold more than a million people—arguably, critical mass in the global economy.  
The vast majority of people in the Region work within the Region (88 percent).  The 
Region is joined by a common culture, history, and topography.  Finally, there are 
emerging business clusters scattered throughout the Region that can provide sturdy 
foundations for new development strategies. 
 
 
The Current State of the Region’s Economy 
 
By most current measures, the WAEM Region is lagging behind the nation’s economy.  
 

• Job growth.  Jobs have grown about half as fast as in the nation: 0.8 percent a 
year from 1995 through 2005 versus 1.7 percent a year for the U.S.   

 
• Income growth.  Income has performed somewhat better, growing 4.4 percent a 

year versus 5.2 percent for the nation.  Per capita income has actually grown 
faster in the WAEM Region than in the nation (4.3 percent vs. 4.1 percent).  But 
that is mostly the result of dividing the income pie among fewer people—the 
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Region’s population has grown only a tenth as fast as the nation’s over the past 
decade. 

 
One of the best ways to gauge the competitiveness of the Region’s economy is to look at 
whether it’s share of U.S. jobs and income is growing or shrinking.  As shown in Figure 
1, most counties in the Region have seen their share of the nation’s total job roll shrink 
over the past decade, with only Tuscaloosa showing significant gains.  In terms of 
income, even more counties are losing share of national income.  Thus, while some parts 
of the Region have been gaining in their share of jobs, it appears many of these jobs pay 
relatively low wages. 
 
One reason for the lagging performance is the structure of the WAEM economy.  It 
remains heavily based on agriculture, natural resources (particularly forest products), and 
basic manufacturing.  The Region has comparatively more jobs in agriculture, 
manufacturing, state and local government, and military than the nation (Figure 2).  The 
other side of the coin, however, is that the Region has comparatively fewer jobs in 
transportation, retail, wholesale, and almost all of the high-paying services (professional 
services, and other business services).   
 
Put simply, the WAEM Region has a much bigger presence in producing commodities, 
and a smaller presence in high value technology and service sectors. 
  
 
Two more key features are critical in establishing a starting point for a new regional 
strategy.   
 

• Workforce.  The Region has fewer working-age people in the workforce than 
does the nation.  That is, the labor force participation rate is only 55.6 percent 
versus 63.8 percent for the nation.  This could be a positive—with new 
opportunity, there are many workers that might be enticed into the workforce.  On 
the other hand, the Region’s workforce has fewer skills than does the nation’s.  In 
particular, the Region has far fewer residents with college degrees (Figure 3).  A 
critical question is whether the Region’s young people simply do not receive the 
degrees, or they receive them but then move away. 

 
• Poverty.  The Region has higher levels of poverty than the nation.  One way of 

illustrating the gap is that nearly 2 of every 3 counties in the Region have had 
more than 20 percent of their residents below the poverty line since 1970.  Only 
one in eight counties across the nation is in the same situation. 

 
 
A New Strategy for the Region 
 
The WAEM Region faces a critical choice about its future.  On the one hand, it can 
continue to view itself as 37 individual counties, each with its own development strategy.  
If nothing changes, that will be the default strategy.  A broad review of current economic 
development efforts throughout the Region shows they are heavily oriented around 
county development boards and community chambers of commerce.  On the other hand, 
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it can view itself as a region, and launch a collective effort to develop its most promising 
economic engines. 
  
The best economic research available today argues strongly for a regional strategy.   
 
As already noted, globalization now rewards critical mass, and the 37-county WAEM 
will have to summon all of its resources to build that critical mass.  Globalization also 
rewards innovation.  Research shows, for example, that places that innovate and grow 
more new businesses enjoy stronger economic gains.  Since the WAEM Region is now 
dominated by basic industries, such as agriculture and assembly manufacturing, a strong 
effort will be required to identify and build new industries that can give the Region a 
brighter economic future.  To succeed, this effort will also command the best effort and 
resources of the entire region.   
  
Building this regional effort will take new resolve and new partnerships across leaders in 
private, public, and nonprofit sectors.  The WAEM Region currently has no well-defined 
leadership group to own and drive its new economic strategy.  However, the regional 
roundtables surfaced significant enthusiasm and willingness to engage the process going 
forward.  Nevertheless, a critical piece of the Region’s success will depend on building a 
strong leadership group that will see as its chief mission the crafting of the Region’s new 
economic strategy. 
  
The Region’s strategy must be built on three core principles.   

1. First, it must be founded on the Region’s indigenous economic strengths.  In a 
globalizing economy, business recruitment alone can no longer ensure long term 
economic success.  There are simply too many locations around the world that 
offer cheaper labor, land, and taxes.  Instead, each Region must find economic 
engines that build on its core strengths—building competitive advantage, if you 
will.  

2. Second, investments must be targeted at industries where the Region can find the 
synergies found in clusters.  Rather than a scattershot approach to growing any 
and all businesses, regions must develop clusters where strong synergies emerge.  
Research shows that such clusters are critical elements in a region’s competitive 
advantage.   

3. Finally, creating a world-class environment for growing entrepreneurs must be a 
cornerstone of the strategy.  In the 21st century, regions are likely to grow more of 
their economic success in their own backyard and recruit less of it from afar. 

  
What are the WAEM Region’s underlying economic strengths on which to build a new 
strategy?  We took two very different approaches to this question.  Five roundtable 
discussions were held throughout the Region, engaging more than 200 leaders from 
business, finance, government, nonprofits, health care, and education.  Through a 
facilitated discussion, these leaders identified the following as key economic assets: 
 

• Forest –the best pine forest east of the Mississippi. 
• Agriculture—a strong history of commodity production. 
• Manufacturing—a diverse legacy of industrial activity. 
• Quality of life—excellent water, clean air, and connection to outdoors. 
• History & culture—the cradle of Civil Rights and a rich history of the Region. 
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• Location & logistics—great highway/railway/waterway network in the heart of 
the South. 

• Faith community—a vibrant faith community woven into the fabric of the Region. 
• Outdoor recreation—abundant outdoor recreation opportunities. 

 
The second approach was to conduct a thorough analysis of the business clusters 
throughout the Region.  That analysis is summarized in Table 1.  The findings of this 
analysis generally corroborate the regional discussion, although they also highlight some 
economic trends that may be especially useful in crafting the Region’s new strategy.  The 
cluster analysis findings are: 

 
• High technology, health sector, and high-paying service business clusters are all 

under-represented in the Region compared with the nation. However, the Region 
has been closing this gap somewhat through robust gains in the health sector and 
in some service businesses.    

• Moderate technology business clusters, including basic manufacturing, have a 
strong presence in the Region compared with the nation.  A particularly 
encouraging finding is that the Region has maintained this presence over the past 
seven years despite stiff competition from abroad.  However, it must also be noted 
that total employment in these business clusters is declining in the Region, but at 
roughly the same rate as for the nation. 

• Notwithstanding the Region’s rich cultural, historical, and outdoor amenities, the 
tourism and arts business cluster has actually been declining relative to the nation.  
This appears to be largely driven by a drop in hotel and motel employment in 
recent years. 

 
Taken together, the WAEM Region has definite strengths on which to build a new 
economic strategy.  The key question is this: Which economic directions appear to offer 
the most promise?  It is helpful to answer this question in two parts.  The first part is to 
pay attention to the next five years, when the economic outlook will be driven largely by 
industries that already have a strong foothold in the Region.  The second part is to 
consider the outlook five years out and beyond.  The Region’s long-term outlook will be 
influenced by existing industries, but there is also the opportunity to invest in bold new 
economic directions.  Developing those new engines, however, will take strategic 
investments over time and the patience to wait for the economic dividends. 

 
The discussion below lays out the Region’s key choices in both time periods. 
 

 
The Region’s Economic Choices Over the Next 5 Years 
 
There appear to be six choices for immediate action.  Most of these focus on sharpening 
the competitiveness of five key industries in the Region: advanced mfg, wood products, 
tourism, health care, and warehousing and distribution.  The final choice—growing more 
entrepreneurs—has a broader objective, but is no less important. 
 

• Advanced manufacturing.  The Region already has a strong presence in 
manufacturing; about 50 percent more workers in the Region clock in at a factory 
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each day compared to the nation.  Still, many of the Region’s manufacturers face 
stiff oversees competition.  For example, food product manufacture, wood 
products and transportation mfg, all prominent in the Region, tend to be labor 
intensive, suggesting a tenuous competitive edge going forward.  Success in the 
Region’s mfg sector will depend on whether or not these industries are able to 
move into higher value segments through advanced mfg techniques.  Critical 
tactics in this approach will be workforce training, business support, and cluster 
development.  Candidates for success in this arena include:     

o Motor vehicles.  The WAEM Region sits directly in the middle of an 
emerging crescent of motor vehicle assembly plants.  Five or six major 
plants (including the recently announced Toyota plant in Tupelo) sit just 
outside the Region (Figure 4).  Thus far, the WAEM Region has not taken 
full advantage of this emerging cluster.  Thus, a natural strategy would be 
to identify companies that will be part of this motor vehicle value chain 
and encourage them to grow within the WAEM Region.  This will require 
focusing on workforce training, ensuring infrastructure development that 
complements this industry, and encouraging rapid adoption of advanced 
manufacturing techniques by regional firms.  Nationally, the auto sector 
employs 1.1 million workers at an average wage of $54,000.  Jobs 
declined by 16.4 percent from 1998 to 2005 verses a decline of 6.8 percent 
in the WAEM Region  

o Steel & fabricated metals.  Metal fabrication is an established cluster in 
the Region, and one that has been highly resilient (skilled welding).  
Further, the “old” steel industry has had a presence near the Region, but 
now signs are pointing to an emerging “new” steel industry.  The recent 
announcement by German steelmaker ThyssenKrupp to build a massive 
state-of-the-art facility near Mobile, AL as well as the thing in Columbus 
indicate major opportunities for the Region.  Keys to success are making 
improvements to infrastructure, connecting to motor vehicles, and creating 
more cluster synergies.  Nationally, steel & fabricated metals industries 
employ 2.2 million at $54,000 a year.  Jobs declined by 13.6 percent from 
1998 to 2005 verses a modest decline of 1.5 percent in the WAEM 
Region.      

o Aerospace manufacturing.  Just as the auto industry has moved south 
over the past decade, it is also possible that aerospace manufacturing could 
also.  The Region recently attracted a helicopter plant (Eurocopter in 
Columbus, MS).  Aerospace manufacturing is a big potential market, 
totaling $184 billion in the United States.  Growing a cluster in this 
industry would likely require a sustained investments in advanced 
manufacturing, specialized training programs and, potentially, connections 
to research organizations.   Nationally, the sector employs just over 
450,000 at an average wage of $73,000.  Jobs declined by 7.3 percent 
from 1998 to 2005 verses a decline of  13.3 percent in the WAEM Region.      

 
• Wood products.  Surrounded by a rich forest, the WAEM Region has long had a 

well-established wood products industry.  Today, that is focused mostly on pulp, 
paper, and basic lumber products, areas that are increasingly under pressure from 
global competition.  However, new firms are emerging in higher value wood-
based building products, such as Clearspan Components in Meridian.  While the 



 8

housing industry is weak right now, the long-term outlook remains bright.  The 
question is whether the Region can move its wood products cluster into higher 
value portions of this basic value chain.  Nationally, the sector employs 1.6 
million at an average wage of $39,000.  Jobs declined by 12.9 percent from 1998 
to 2005 verses a decline of 23.3 percent in the WAEM Region.      

• Tourism and culture.  The Region has many strong tourism assets, but has no 
coherent strategy to weave these together.  Results in other regions demonstrate 
the value of creating tourism “trails” where one attraction can build on another.  
Two approaches merit a closer look.  First, the Region has many cultural and 
historical features that could be premier tourist attractions.  As noted above, the 
Region is the “cradle of Civil Rights” and also is rich in Civil War history.  
Second, the Region has an abundance of amenities that could propel growth in 
outdoor recreation.  New firms like Tombigbee Outfitters are tapping into this 
potential, but a cluster has not yet taken shape.  Overall, the tourism strategy can 
play an important role in building a sense of pride in the Region.  The keys are 
building a cluster (the “Trail”) through some group or agency that supports and 
coordinates marketing and events for the Region as a whole.  Nationally, the 
tourism sector employs 3.9 million at an average wage of $27,000.  Job growth 
has been flat from 1998 to 2005.  Date for the WAEM Region is unavailable.   

• Warehousing and distribution.  The Region’s transportation infrastructure and 
its location at the nexus of the South offer significant opportunity to grow this 
segment.  The Region already has a well-established cluster in trucking 
transportation and related industries.  The warehousing segment is less developed.  
With growth in motor vehicle and wood products manufacturing, there could be 
strong synergies in the logistics and warehousing industries.  The keys are 
connecting transportation systems (intermodal) and leveraging the Region’s 
waterways and access to Mobile port.  Nationally, the sector employs 2 million at 
an average wage of $39,000.  Jobs grew by 4.6 percent from 1998 to 2005 verses 
a decline of 13.8 percent in the WAEM Region.    

• Health care.  First-rate health care will be an important contributor to the 
Region’s overall quality of life.  But this sector can also be a critical driver of 
economic growth in coming years.  Health care and associated medical industries 
already employ more than 32,000 people in the Region.  A promising area for 
exploration may be medical equipment and supplies manufacturing.  This industry 
already employs about a quarter of total health sector workers, and appears to be a 
solid business cluster in the Region.  Another opportunity may be to link the 
Region’s hospitals with the strong faith community to explore the development of 
elder care facilities.  This will be a huge market in years to come. The keys will 
be workforce training, forging stronger links to public research, and focused 
attention on hospital excellence.   Nationally, the sector employs 10 million at an 
average wage of $47,000.  Jobs in the sector growth by 16.3 percent from 1998 to 
2005 verses a gain 8.8 percent in the WAEM Region.      

• Growing entrepreneurs.  Regardless of which sectors the Region targets for 
immediate action, it will need more entrepreneurs.  Throughout the recent past, 
the Region has put more development emphasis on business recruitment rather 
than growing businesses in its own backyard.  Globalization will require that 
balance to shift much more heavily to entrepreneurship.  This will require 
building a regional support system for entrepreneurs, a new K-12 focus on 
“making” entrepreneurs, and also giving attention to creating new sources of 
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equity capital in the Region.  This is an area where public-private partnerships 
will be crucial.   

 
The Region’s Economic Choices 5 to 10 Years Out 
 
The Region has a wider set of options in the long term, though these opportunities will 
still arise from its own economic assets.  We identified long term choices in two ways.  
First, we used the roundtables to identify “seedling” industries that might grow into 
stronger economic engines for the Region with proper nurturing.  Second, we used cluster 
analysis to identify some prospective clusters that, like the seedlings, could grow into 
more established clusters with proper development. 
 
These twin approaches suggest four choices in the long-term: high technology, 
innovations energy, business services, and regionally branded food products. 
 

• High technology 1.  The industries of this cluster are characterized by the 
following factors: 1) high proportions of scientist, engineers and technicians, 2) 
high proportions of R&D employment, 3) production of high-tech products, as 
specified on a Census Bureau list of advanced-technology products and 4) use of 
high-tech production methods, including the intense use of high-tech capital 
goods and services in the production process.  The WAEM Region currently has a 
weak presence in this cluster.  Aerospace mfg may hold special promise, as does 
an emergent computer industry, (a recent plant announcement in Columbus is 
encouraging).  Keys to success will be developing a highly focused workforce 
training program and building connections to Huntsville, Oakridge and other 
federal research programs.  Nationally, the cluster employs 6.9 million at an 
average wage of $72,000.  Job growth in the cluster was flat from 1998 to 2005 
verses a gain 20 percent in the WAEM Region.   

• Innovations in energy.  Unlocking the energy value of the Region’s forests could 
provide a big new economic engine for the Region.  The Region’s rich lignite 
deposits offer another valuable energy resource.  Renewable energy will be a 
huge market in the future.  Some analysts estimate the market could reach $700 
billion a year by 2020.  The key to tapping this market in the WAEM Region will 
be new technology that can economically convert cellulose to ethanol.  The 
current wave of investment corn ethanol plants throughout the Corn Belt is a 
useful illustration of the impact such technology could unleash in the WAEM 
Region.  With a nearly endless supply of wood cellulose, the Region could have a 
commanding edge in this new industry.  Moreover, this would also have strong 
synergies with the Region’s well-established cluster in electricity generation.  
Establishing a strong link to federal and state investments in cellulosic technology 
will be critical to the success of this renewable energy strategy.  It may also be 
useful to explore ways of improving the Region’s access to the electricity grid.   

• Business services.2  This cluster is composed of accounting, legal, management, 
and consulting services typically outsourced by large firms.  The Region has a 
small, but growing cluster in business services.  As the Region sets its sights on 

                                                 
1 See appendix for a fuller description 
2 See appendix for a fuller description 
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higher value economic engines such as autos, aerospace, and health care, there 
may be new paths to grow the business services industry.  Legal, accounting, 
consulting, and business support services have all added jobs at a healthy pace in 
recent years.   With access to broad-band internet, these jobs can be located 
anywhere, (“rural sourcing”).  Higher education could provide a strong boost here 
by linking degree programs in these areas to regional efforts to grow businesses in 
this high-paying service segment.  Nationally, the cluster employs 6.3 million at 
an average wage of $32,000.  Jobs in the cluster grew by 10.8 percent 1998 to 
2005 verses a gain of 53.6 percent in the WAEM Region.   

• Regionally branded food products.  The WAEM Region has rich agricultural 
resources, but they are used mostly to grow commodities.  There is an established 
food products and packaging cluster, but it is focused on low-value food products 
such as poultry and catfish.  The key going forward is focusing on higher value, 
regionally branded food products.  This can be a very lucrative market for small 
and mid-sized farmers.  For instance, research shows that in the dairy industry, 
margins for fluid milk are only 3 percent, while in specialty cheeses they can be 
as high as 33 percent.  The Region is only a four hour drive to Atlanta—a market 
of 4.3 million people.  These 1.6 million households have a median income of 
$51,900—a lot of buying power.  To tap a market like this, the Region must find 
ways of creating a regional “brand” for its food products.  It will also need to 
develop collaborative business models (such as new forms of cooperatives) to 
bring many small producers together around a common business model.  There 
are strong examples from other parts of the nation that could be guides for 
development, including the emerging specialty cheese market in Wisconsin. 

 
The Region’s Next Steps 
 

There are compelling reasons why WAEM is a “region”—  88 percent of 
residents live and work in the Region.  But today, economic development fragments 
along 37 county lines and 1 state line. The result is the Region is falling behind in the 
global economic race.   In a world where critical mass matters a lot, “go-it-alone” is not a 
winning strategy.   
 

To win, the Region must combine four key elements: strategy, leadership, 
innovation, & entrepreneurship.   The WAEM project touches all of these, but gives a 
crucial jump start to the Region’s strategy.     
 

The WAEM project is not a cure-all.  Additional public and private funds will be 
needed to implement all 4 building blocks.  However, with a world-class strategy, 
investment priorities will be clear.  This strategy must be founded on the Region’s core 
strengths.  The Region has many of these! This strategy must target business clusters with 
special promise.  It must establish priorities for public & private investment.  In the near-
term it must focus on existing business clusters.  In the long-term it must build new 
business clusters.   
 

Working with analysts in the Region, we will explore what the consensus choices 
mean for the future—and what is needed to develop them.  This is the grist for the final 
strategy. 
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Meanwhile, TMI is working to develop the critical leadership group to own and 
drive the strategy.  In meetings to come, this leadership team and other leaders in the 
Region build consensus for and adopt a final strategy. 
 

The WAEM Region is at a crossroads.  Will it find the power of “through many 
one”?  Or will it revert to 37 counties and two states? The answer lies with the leaders of 
this vital Region. 
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Appendix 
 

 
Figure 1     Change in share of US Jobs and Income 
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Figure 2     Economic Base 
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Fig re 3     Educational Attainment 

 
Figure 4     Distribution of Auto Assembly and Supplie
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Table 1     Benchmark Industry Group Trends 
 
 
 

Industry Group 2005 2005 1998 2005 Region US 2005 2005 1998 2005 Region US

BLS High Technology Sectors 467   72   5,433   909  0.22  0.30  20.1   -0.4   1,463   145   53,879   1,611  0.58  0.64  3.1   3.6   
BLS Moderately Tech Sectors 508   77   28,783   -2,912  0.99  1.00  -9.2   -0.3   2,996   65   112,124   -26,571  1.14  1.08  -19.2   -6.3   
Secondary Business Services 477   57   7,970   2,782  0.33  0.51  53.6   10.8   1,628   279   27,357   4,883  0.39  0.48  21.7   9.4   
Advanced Services 1,141   244   7,371   2,516  0.23  0.34  51.8   12.6   2,970   447   39,117   4,594  0.38  0.44  13.3   7.8   
Tourism & Arts 396   50   3,859   -2,303  0.57  0.39  -37.4   0.9   574   51   7,628   -563  0.61  0.65  -6.9   -3.3   
Information Services 29   11   214   101  0.06  0.12  89.4   5.7   341   36   12,440   1,908  0.33  0.40  18.1   9.6   
Health 1,167   64   19,152   1,549  0.76  0.79  8.8   16.3   443   16   13,348   -1,803  0.90  0.85  -11.9   2.8   

Source:  IMPLAN ES-202 data (originally from US Bureau of Labor Statistics, Covered Wages and Employment Series).
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Core Industry 
 
Core industries are 3- and 4-digit NAICS (North American Industry Classification System) sectors with regional export potential.  Sectors 
that serve only the local region are excluded.  While every industry can have its own value chain in theory, to reduce the complexity, we focus 
on 180 “core” industries.   
 
Linked Industries 
 
A linked industry is one that is tied to the core industry.  That is, when a new dollar is spent in the core industry, it affects the linked industry 
through so-called multiplier effects.  This analysis relies on the Benchmark Input-Output Accounts of the United States, which is based on 
trading patterns in the US economy as a whole, not the region under study.  Adding a core industry to its linked industries yields a value chain 
cluster. 
 
LQ or Location Quotient 
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For a given sector, the location quotient measures the relative concentration of employment in the study region compared to the US as a 
whole.  A value of less (more) than 1 implies the region has a smaller (larger) concentration of employment in the chosen sector compared to 
the US.  A value equal to 1 implies an equal concentration in the region as in the US.   
 
BLS High Technology Sectors 
 
Industries comprising the BLS high technology sectors are adapted from the work done in the BLS occupational statistics and employment 
projections.  High technology sectors are characterized by the following factors: 1) high proportions of scientist, engineers and technicians, 2) 
high proportions of R&D employment, 3) production of high-tech products, as specified on a Census Bureau list of advanced-technology 
products and 4) use of high-tech production methods, including the intense use of high-tech capital goods and services in the production 
process.   
 
BLS Medium Technology Sectors 
 
Medium technology sectors are defined in a similar way to the high technology sectors.  These sectors represent the “second-tier” of 
industries ranked according to the four factors listed under high technology sectors.   
 
Secondary Business Services 
 
These industries include accounting, bookkeeping, office administration and other business services. 
 
Advanced Services 
 
These industries include legal, financial, computer systems design and other advanced business services.    
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Executive Summary 
 
The WAEM region is a diverse collection of 37 counties and over one million people living and 
working together.  This chapter explores the composition of this diverse region and the economic 
factors that tie it together. 
 
The first section analyzes the region’s population trends and composition.  Over the last three 
decades, the region’s population has grown modestly.  The most rapid growth has occurred in the 
mixed urban counties (22 percent).  The rural counties follow with less growth, (10 percent).  Still, 
there is wide disparity  in county growth, particularly in the last several years.  Only 16 of the 37 
counties have had stable or growing populations since 2000.  More importantly, the region has lost 
population through out-migration in key age cohorts.  Net migration is negative for 25 to 44 year-
olds, indicating that those in the prime of their career are under-represented within the region.  
Racially, the region is quite diverse.  Non-Hispanic whites account for 61.2 percent of the 
population and African American’s constitute 36.5 percent of the population.   
 
The section titled “Economic Base” benchmarks that region’s industrial employment shares to the 
nation as a whole.  The region, as compared to the nation, is marked by a strong presence in 
manufacturing, farming, government and military and a weak presence in health care and 
professional/scientific and technical services.  The region’s strong presents in agriculture and 
manufacturing stems from its unique concentration of forestry and logging operations as well as 
wood product manufacturing.  In fact, the region’s share of employment in these sectors is 14 times 
and 6 times that of the nation, respectively.  
 
The economic base analysis is followed by an brief analysis of the region’s work and commuting 
patters.  Interestingly, the results reveal that 88 percent of the region’s employed work inside the 
region itself.  The vast majority who do not, 11,823, work in and around Birmingham, AL.   
 
The next section discusses unemployment and labor force participation.  The region’s 
unemployment picture appears much improved since the early 1990’s.  The region’s unemployment 
rate stands at 5.3 percent verses 8 to 9 percent of the 1990’s.   The Alabama portion, however, is 
doing better than the nation for the first time and has a 4.3 percent rate. The Mississippi portion did 
better than the U.S. in 1993 and better than the Alabama portion every year until 2000, but is now 
lagging behind with 6.3 percent unemployment.    
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An analysis of the region’s educational attainment follows.  Results show that the region falls 
slightly behind state averages for MS and AL, though much more so compared to the nation.  The 
largest gap is in the attainment of bachelor’s degrees.  Unfortunately, that data do not distinguish 
between individuals who receive a four-year degree but leave the region and those who end at 
associates degrees or high school diplomas.  One area where the region seems well poised to 
achieve consistent education attainment is in the percent of associate degrees.   
 
In the final section, “Summarizing: Regional Prosperity,” the region’s counties are assessed based 
on several indicators of economic health/stress.  Despite success in many areas, the region fairs 
poorly under these measures as compared to the rest of the nation.  Most of the region’s counties 
have experienced higher unemployment, higher poverty, and higher school dropout rates than the 
nation.  The good news for the region is that 75 percent of counties do not have high housing 
problems.    
 
Population: Who Lives and Works in the WAEM Region? 
 
The region has a million residents. Their living and working contexts vary considerably along the 
urban-rural continuum. Half the region’s population, 527,000 people, lives in the seven mixed rural 
counties with urban areas of 10,000 or more. Another 119,000 residents live in eight rural counties 
with significant commuting links to urban areas in adjoining counties; the federal Office of 
Management and Budget considers them metropolitan or micropolitan counties because at least 25 
percent of their employed residents work in a county with an urban core. The remaining 22 counties 
are rural counties without such substantial commuting to urban areas. Two out of five of the 
region’s residents live in those rural counties, or 428,000 people. Twelve of these counties have 
their own urban areas of 2,500 to 9,400 residents, and ten have no urban areas at all. At the other 
extreme are the 116,000 residents of the Tuscaloosa urbanized area. It is the only urban area in the 
region to qualify as an urbanized area by meeting the Census Bureau’s criteria of 50,000 or more 
people. Meridian, the second most populous urban area, has 40,000 residents. The urban areas and 
their 2000 populations are shown in table 1.  
 
Table 1. Urban areas in the region. 
 

Urban Area Population 
2000 

 County State County Type 

Tuscaloosa 116,360  Tuscaloosa Alabama Mixed Rural 
Meridian 40,164  Lauderdale Mississippi Mixed Rural 
Columbus 32,826  Lowndes Mississippi Mixed Rural 
Starkville 25,864  Oktibbeha Mississippi Mixed Rural 
Laurel 25,366  Jones Mississippi Mixed Rural 
Selma 24,249  Dallas Alabama Mixed Rural 
Jasper 12,844  Walker Alabama Mixed Rural 
West Point 9,398  Clay Mississippi Rural Linked 
Philadelphia 6,420  Neshoba Mississippi Rural 
Demopolis 6,375  Marengo Alabama Rural 
Forest 5,480  Scott Mississippi Rural 
Monroeville 5,112  Monroe Alabama Rural 
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Louisville 5,022  Winston Mississippi Rural 
Waynesboro 4,988  Wayne Mississippi Rural 
Haleyville 4,024  Marion Alabama Rural 
Columbus AFB 3,869  Lowndes Mississippi Mixed Rural 
Jackson 3,757  Clarke Alabama Rural 
Fayette 3,685  Fayette Alabama Rural 
Carthage 3,605  Leake Mississippi Rural 
Sumiton 3,535  Walker Alabama Mixed Rural 
Newton 3,151  Newton Mississippi Rural 
Macon 3,088  Noxubee Mississippi Rural 
Morton 2,936  Scott Mississippi Rural 
Thomasville 2,821  Clarke Alabama Rural 
Greensboro 2,477  Hale Alabama Rural Linked 
 
The region’s population has grown 15 percent since 1970. Periods of steady growth have been 
followed by shorter periods of modest decline (figure 1). The most rapid growth has occurred in the 
mixed urban counties, those seven that have an urban area of 10,000 or more. The rural counties 
have followed a similar path, but with less growth, 10 percent versus the 22 percent of the mixed 
urban counties. The rural counties with commuting links to urban areas have grown much the same 
as the other rural counties, but the group includes counties that gained or lost 3,000 residents, 
serving as a reminder of the diversity within the region on many dimensions.   
 
Figure 1. Regional Growth between 1970 and 2005, Index with 1990=100. 
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Indeed, between 2000 and 2005, 36 percent of counties experienced population decline, 37 percent 
maintained stable populations, and 26 percent of counties experienced population growth. 
Tuscaloosa, AL, the region’s most populous metropolitan county experienced 2.4 percent 
population growth. Figure 2 shows the location of counties with growing, stable, or declining 
populations. The spatial pattern indicates that growing counties are near the Birmingham, AL 
metropolitan areas and the Jackson, MS metropolitan areas. 
 
Figure 2. Population Change between 2000 and 2005 
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This recent evidence again shows that growth in the region is not just an urban phenomenon; some 
rural counties are seeing substantial growth. Leake county Mississippi, a rural non-core county, 
experienced a higher growth rate (6.7 percent) than metropolitan Tuscaloosa. Leake County is 
located on the edge of Jackson, Mississippi MSA, and the county is well poised to be an integrated 
member in the economic development of that region.  
 
Rural counties need not be adjacent to a MSA to have high population growth. Neshoba County, 
directly to the east of Leake County, had 5 percent population growth between 2000 and 2006. 
Neshoba County is the home to the Mississippi Band of Choctaw Indians (MBCI).  The MBCI has a 
diverse set of economic activities including industrial parks, nursing/care facilities, golf courses, 
and three operating casinos.  Working since 1960 to pursue a diversified economic strategy, MCBI 
has become an important regional employer of Native Americans and others.  Recognizing the 
potential gains from the tourism and services industry the MCBI has had a unique opportunity to 
provide a set of amenities to the region.  The organization has also shown the desire to continue to 
try new businesses and is currently working on several projects including analyzing a feasibility 
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study to build a natural-gas powered electricity generator, a mixed use retail entertainment district, 
and a lake with sporting activities (MCBI http://www.choctaw.org/).  In attempts to attract 
companies and skilled workers the presence of such amenities may become important.  Working 
with regional partners like the MCBI will play an important part in capitalizing on new 
opportunities under the WIRED grant. 
 
Regional population decline was centered in relatively few counties. Dallas County, Alabama, and 
Oktibbeha, Mississippi, experienced a 4 percent population decrease and one rural non-core county, 
Choctaw, AL, lost 7 percent of its population, 1,115 people.  
 
While population decline is important to recognize, the important implication for the WIRED 
project is who has left the region, rather than the net population change of the region. The region 
has substantial in-migration coupled with out-migration, particularly for 20 to 39 year-olds, the so 
called “knowledge economy” age group. Net migration is negative for 25 to 44 year-olds, indicating 
that those in the prime of their career are under-represented within the region (Figure 3). This may 
have workforce implications or indicate a lack of professions or potential entrepreneurs. The region 
has lost 10,000 from the 25 to 29 age cohort over what would be expected. Over 5,000 of the 
missing 25 to 29 year-olds are from metropolitan Tuscaloosa County, AL, and almost 25 percent of 
the missing are from rural Oktibbeha County, MS. The implication of absences of 25 to 29 year olds 
are that this is the prime age for entrepreneurship, an energetic workforce, child-bearing, and 
molding future community leaders, all overarching goals of the WAEM region. 
 
Figure 3. Migration by age cohort, 2000 to 2005, WAEM Region. 
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The region’s population growth stems from natural growth and international immigrants. Births 
exceed deaths in most counties and the region’s natural growth rate is 1.0 percent. International 
resident growth is largest in Tuscaloosa, AL, where an additional 1,260 foreign-born migrated to the 
region. Overall, foreigners increased the region’s population 0.5 percent in the same time period. 
However, net internal out-migration of -3.0 percent led to the region’s overall population loss. Only 
four counties in the region had positive net internal migration—Tuscaloosa, Leake, Neshoba and 
Covington County, MS, which like Leake County, is adjacent to the Jackson Metropolitan 
Statistical Area. 
 
The region has a diverse, although not spatially distributed, population. Non-Hispanic whites 
account for 61.2 percent of the region’s population, but this figure is as high as 94.8 percent in one 
county and as low as 19.1 percent in another county. African American’s constitute 36.5 percent of 
the region’s population; again the county percentage of African Americans varies from 80.3 percent 
to 3.6 percent and this variation leads to a spatial concentration in the East Central portion of the 
WAEM region (Figure 4). The percentage of African Americans has a 0.9 correlation with the 
county poverty rate (Pearson R=0.9). The inverse relationship exists for percent white and the 
poverty rate (-0.9). Hispanics account for 1.1 percent of the region’s population and Native 
American’s account for 0.7 percent, but is as high as 13.8 percent in Neshoba County, home of the 
Mississippi Band of Choctaw Indians. Foreign born account for 1.2 percent of the WAEM region 
population. 
 
Figure 4. Percent Black by County, 2000. 

 
Data Source: U.S. Census Bureau 
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Economic Base 
 
The region has below U.S average levels of health care and professional/scientific/technical 
services, both of which are target industries for the region. Indeed the industry sector described as 
professional, scientific, and technical services has one of the lowest regional location quotients of 
any industry within the region (0.34). We define location quotients as the region’s share of 
employment in an industry compared to the U.S. employment share in that industry. A location 
quotient (LQ) of 1 means the region’s share is equal to the U.S. share; a LQ below 1 indicates the 
region has a lower level of employment in that particular industry. The region has above average 
LQs in manufacturing (1.49), farming (1.98), state and local government (1.28) and military (1.25).  
 
Table 2. Economic base of the Region, 2004 
 

naics Industry Remp Extra LQ 
------ Total 318,721 -103,187 0.76
92---- State and local 88,376 19,254 1.28
31---- Manufacturing 75,391 24,714 1.49
44---- Retail trade 50,110 -6,174 0.89
62---- Health care and social assistance 45,128 -12,855 0.78
72---- Accommodation & food services 29,965 -9,448 0.76
10---- Farming 21,593 10,708 1.98
23---- Construction 21,305 -3,068 0.87

81---- 
Other services (except public 
administration) 14,445 -5,413 0.73

48---- Transportation & warehousing 11,730 -3,298 0.78

56---- 
Admin, support, waste mgt, remediation 
serv. 11,246 -20,681 0.35

54---- 
Professional, scientific & technical 
services 10,815 -16,939 0.39

52---- Finance & insurance 10,401 -13,362 0.44
42---- Wholesale trade 10,132 -11,525 0.47
91---- Military 9,528 1,895 1.25
90---- Federal, civilian 5,679 -4,334 0.57

 
 
A more detailed industrial breakdown shows that forestry and logging (LQ=14.18) account for the 
high LQ in agriculture and wood product manufacturing (LQ=6.13) is one of the major 
manufacturing industries. Examining location quotients for individual industries shows that poultry 
processing, seafood processing logging, sawmills, paperboard mills and power distribution are all 
above average industries in this region (Table 3). 
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Table 3. Economic Specialization at lowest NAICS level, 2004 
 

naics Industry n Remp Extra LQ 
311615 Poultry processing 10 10,407 9,555 12.22
113310 Logging 36 3,575 3,322 14.13
321113 Sawmills 32 3,638 3,268 9.83
452910 Warehouse clubs & superstores 12 6,323 2,940 1.87
721120 Casino hotels 1 3,630 2,293 2.72

484121 
General freight trucking, long-distance, 
TL 35 4,180 2,172 2.08

322130 Paperboard mills 3 2,232 2,072 13.96

335311 
Power, distribution, specialty 
transformer mfg 2 2,133 2,064 31.13

447110 
Gasoline stations with convenience 
stores 37 4,754 2,061 1.77

336112 Light truck & utility vehicle mfg 1 2,431 2,035 6.13
322121 Paper (except newsprint) mills 4 2,372 2,030 6.94
722211 Limited-service restaurants 37 13,991 2,020 1.17
311712 Fresh & frozen seafood processing 8 1,953 1,828 15.60

 
Examining the region’s existing economic base is important in helping to define and reach WIRED 
region goals of attracting advanced manufacturers, healthcare, and biotechnology industries. The 
region already has high levels of wood and wood product manufacturing. To achieve the goal of 
attracting advanced manufacturing, the region may want to consider attracting advanced 
manufacturers who are dependent on the region’s natural resources and existing wood 
manufacturing labor force.  Other target industries, healthcare and biotechnology, will require 
attracting a labor force which is currently underrepresented in the region. This goal will be more 
difficult to achieve. 
 
Place of Work and Commuting Patterns 
 
If the region’s workforce isn’t currently engaged in target industries, are workers from neighboring 
regions able to fill gaps? The region attracts almost 7,000 to work in Tuscaloosa County, Alabama. 
Other leading commuter work places inside the region are Lauderdale (6,574), Lowndes (4,540), 
and Jones (4,498) Counties, all in Mississippi. An impressive 88 percent of the region’s employed 
work inside the region itself (Table 4). The vast majority who do not, 11,823, work in the county 
containing Birmingham, AL. 
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Table 4. Place of work of employed residents: A self-contained Region 
 

Home County 309,344

Elsewhere Inside Region 59,141

Outside Region 51,267

 
There WAEM region’s workforce is relatively self-contained with little in-commuting, so does the 
current labor force have the education and skills to become engaged in the target industries of 
biotechnology, advanced manufacturing and healthcare? Are there untapped workers within the 
region who are underemployed, or even unemployed? 
 
Unemployment and labor force participation 
 
The region is at its lowest unemployment since the Department of Labor began its annual estimates, 
and part of the region has caught up with the nation. The region’s 5.3 percent rate is a marked 
improvement over the 8 and 9 percent rates of the 1990s (Figure 5), but still falls behind the 
nation’s 4.7 percent. The Alabama portion, however, is doing better than the nation for the first time 
and has a 4.3 percent rate. The Mississippi portion did better than the U.S. in 1993 and better than 
the Alabama portion every year until 2000, but is now lagging behind with 6.3 percent 
unemployment.  
 
Figure 5. Unemployment Rates, 1990-2006 
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Sources: Authors’ calculations with data from Bureau of Labor Statistics. 
 
The unemployment rate ranges from over 11 percent in two rural non-core Mississippi counties, 
Noxubee and Clay, to less than 4 percent in two rural non-core Alabama counties, Fayette and 
Marion, and less than 3 percent in Tuscaloosa, a mixed rural metropolitan county in Alabama. The 
variation is not simply a matter of state or rural versus mixed rural, however. The lowest 
unemployment rate in Mississippi, at 4.8 percent and close to the national average, is in Jones 
County, a mixed rural micropolitan county, but next are three rural non-core counties at 5.0-5.6 
percent. The three highest unemployment rates in Alabama, 7.4-7.7 percent, are in two rural non-
core counties, Perry and Wilcox, and Dallas, a mixed rural micropolitan county. 

 
The labor force participation rate in the region is lower than the national average, suggesting that 
additional employment opportunities may draw more workers into the labor force than the low 
unemployment rate suggests (Table 5). Workers may have withdrawn from the labor force due to 
the lack or opportunities or challenges and would welcome better job prospects. 
 
Table 5. Unemployment and Labor Force Participation Rates 
 

Places Unemployment 
Rate 

Labor Force 
Participation Rate 

Population No. of 
counties 

Nation 4.6 80.2 299,240,183 3138
Region 5.3 71.3 1,077,138 37
Region, Alabama 4.3 70.6 546,552 18
Region, Mississippi 6.3 72.0 530,586 19
  
Mixed Rural 4.7 74.2 529,983 7
Rural 5.9 68.4 547,155 30
  
Metropolitan 3.6 74.7 293,694 6
Micropolitan 6.4 71.5 355,936 9
Non-core 5.6 68.7 427,508 22
  
Mixed Rural 
Metropolitan 

3.2 76.3 241,193 2

Tuscaloosa, AL 2.9 78.3 171,159 1
Walker, AL 4.0 70.9 70,034 1
  
Mixed Rural 
Micropolitan 

6.1 72.4 288,790 5

Rural Metropolitan 5.7 66.8 52,501 4
Rural Micropolitan 8.0 67.9 67,146 4
Rural Non-core 5.6 68.7 427,508 22
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Education 
 
Educational attainment between males and females is relatively equal in 2000 among the region’s 
population 18 years and older.  Comparing the region to the nation and to the state averages for 
Alabama and Mississippi the largest gap is in the attainment of bachelor’s degrees.  A combined 8 
percent of the region’s population has a bachelor’s degree compared to a national average of 14 
percent and Alabama and Mississippi averages of 11 percent and 10 percent respectively.  Among 
higher education degrees the region is comparable to the two state averages in graduate and 
professional degrees, as well as associate degrees and the number of people with some college but 
no degree.  The Regional average of the number of people who have obtained a high school degree 
is 71 percent and falls slightly behind the two state averages and 9 percentage points below the 
nation.  Only 9 percent of the region has less than a ninth grade education (Table 6).   
 

Males Females Total US total AL MS
Less than 9th grade 10% 9% 9% 7% 8% 9%
9th to 12th grade, no diploma 20% 19% 20% 13% 17% 19%
All High School Graduates* 70% 72% 71% 80% 75% 73%

High school graduate alone 
(includes equivalency) 31% 31% 31% 29% 30% 29%
Some college, no degree 21% 22% 22% 23% 22% 23%
Associate degree 4% 6% 5% 6% 5% 6%
Bachelor's degree 8% 8% 8% 14% 11% 10%
Graduate or professional 
degree 5% 5% 5% 8% 6% 5%

Table 6.  Educational Attainment Rates Comparison, 2000

*All high school graduates includes people w ho have only a high school degree as w ell as people w ho 
furthered their education and w ith additional educational attainment.

Region

Source: US Census Bureau, 2000 Census Summary File 3, Table PCT025

State Totals
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Regional averages that show this 37 county area approximates state averages obscure some 
important educational attainment opportunities.  The largest range between attainment percentages 
within the counties is seen among the population that has a high school degree.  The regional 
average of 71 percent contains Noxubee County with a low of 59 percent.  Among the highest 
educational category, while Oktibbeha exceeds national averages, six counties have lows of 2 
percent for professional degrees attainment.  One area where the region seems well poised to 
achieve consistent education attainment is in the percent of associate degrees.  Tuscaloosa has the 
high of 15 percent; however nine counties have a low of 5 percent attainment, falling only one 
percentage point behind the national average.   
 
Consistent with the observation that 20 percent of the region attended high school but did not 
receive a degree, the counties had an average drop out rate of 11.4 percent among 16 year olds in 
2000. While this rate is close to both state averages for Alabama (11.5 percent) and Mississippi 
(11.2 percent), within the averages, a county maximum of 21.9 percent is found in Greene County, 
Mississippi.  In this non-core county, 178 of 813 16- year-olds dropped out of high school in 2000.  
Tuscaloosa had the largest observation of 1,129 dropouts for a total of 8.9 percent. 
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Summarizing: Regional Prosperity 
 
Isserman et al. (2007) defines prosperous counties by comparing county poverty, unemployment, 
and high-school drop out rates and adequate housing. The most prosperous counties have higher 
prosperity scores and the WAEM counties with the highest prosperity rating are located near 
metropolitan areas (Figure 5). Isserman et al. define prosperity in four dimensions: lower poverty 
rate, lower unemployment rate, and lower school dropout rate and finally, better housing conditions 
than the national rate. U.S. Decennial Census data, 2000, are used in calculating the prosperity 
measures. County prosperity measures can range from 0 to 4 with a county scoring 1 for each rate 
that is below the national rate. For example, Leake County, MS, has a prosperity rating of 1 because 
its unemployment rate, poverty rate and school dropout rate are above the national rate. Only the 
housing problem rate is below the national housing problem rate, thus the county has a prosperity 
rating of 1 out of a possible 4. 
 
Figure 4. Prosperity Measures (Prosperous Counties: Darker colors are more prosperous) 
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Source: U.S. Census 2000 
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The region, as a whole, scores low on the prosperity index (Table 6). Counties in the region fare 
poorest on the poverty and unemployment rates. All counties within the region have at least a 15.6 
poverty rate, the lowest rates being found in the northern end of the region, and the poverty rate is 
as high as 40.0 percent in Wilcox County, AL; indeed, the highest poverty rates are present in the 
East Central portion of the region. Most counties do not meet the unemployment threshold. Indeed, 
the correlation between poverty rates and unemployment rates is high (0.82); the same counties with 
the highest poverty rates have the highest unemployment rates. These measures suggest that if the 
region reaches out and increases employment in these areas, it is likely to positively affect both 
poverty and unemployment.  
 

 
Table 7. Prosperity Measures 
 

Character Integration n Poverty Unemploy-ment Drop-out Housing 

Rural Non-core 23 0 1 4 18 

Rural Micro 3 0 0 1 3 

Rural Metro 4 0 0 0 2 

Mixed Rural Micro 5 0 1 3 3 

Mixed Rural Metro 2 0 0 1 2 

 
The rate of high-school drop outs is also problematic; 27 of the region’s 36 counties have dropout 
rates above the nation’s, indicating a lack of human capital in the region—human capital that will 
be instrumental in attracting and maintaining knowledge-based industries like biotechnology, 
healthcare, and advanced manufacturing.  
 
The good news for the region is that 75 percent of counties do not have high housing problems. The 
counties which do have housing problems are the same ones with high poverty and unemployment 
rates. Nevertheless, housing problem rates are less than 7 percent above the national rate, suggesting 
that proper intervention can reduce this problem. 
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Executive Summary 
 
This chapter provides an assessment as to how the Alabama-Mississippi WIRED region is faring 
relative to the nation. Then, it identifies the region’s strengths and weaknesses to guide decision 
makers for the next policymaking steps. In particular, it examines the determinants of 1990-2004 
employment growth, 1990-2004 population growth, and 2004 per-capita income growth at the 
county level in the WIRED region. A key feature is a decomposition as to how much a Alabama-
Mississippi WIRED county's differential from the national average is due to its unique 
demographic characteristics, initial economic structure, and whether the county is simply faring 
better than what would be expected given its underlying characteristics. Specifically, the latter 
measure would be an indicator of how “efficiently” a county is utilizing its current economic, 
demographic, and social-capacity resources.  
 
The regional overview in section 3 describes how the Alabama-Mississippi WIRED region is 
mainly comprised of nonmetro counties and is highly manufacturing-oriented. In addition, 
relative to the nation, the WIRED region is characterized by low educational attainment as well 
as a low employment rate. More than 70 percent of WIRED counties have experienced 20 
percent or higher poverty rate in each of the last four censuses, 1970, 1980, 1990, and 2000, 
which compares to about 12 percent for the US as a whole.  
 
Regression results suggest that remoteness from larger urban centers and the size of the nearest 
urban center play a significant role in promoting employment growth. Especially in rural 
communities, per-capita income is inversely associated with distance to larger urban centers. 
Likewise, the analysis indicates strong spillovers among neighboring counties. Overall, the 
findings suggest that there are economic gains to building regional critical mass and to form 
tighter rural-urban linkages.  
 
The statistical results of the county by county decomposition can be summarized as: 
• WIRED rural county employment growth lagged national employment growth during the 14 

year spell by an average 14 percentage points, while average job growth in the region’s 
micropolitan and metropolitan counties lagged the national average by about 13 to 19 
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percentage points.1 In general, the region fared a modestly better in terms of population 
growth; 

• the Alabama-Mississippi WIRED region’s 2004 per-capita income trailed the national 
average by almost $3,000 on average, while its metropolitan counties lagged their national 
counterparts by just over $7,000 on average; 

• the statistical analysis indicates some primary factors that explain why the region varies from 
the national average. However, there is significant variability across the region regarding the 
relative performance of individual counties; 

• for the typical WIRED rural county, the top factors associated with their weaker than average 
employment growth is educational attainment and the relatively weak income and 
employment conditions in surrounding counties. Factors associated with stronger 
employment growth are these counties’ age distribution and initial economic structure; 

• after accounting for the county’s characteristics, the typical WIRED rural county exceeds an 
otherwise equal U.S. county by 5 percentage points in terms of job growth. This illustrates 
that the region’s rural counties are outperforming the rest of nation after accounting for 
challenging structural conditions such as low educational attainment. Though this pattern is 
encouraging, the region’s rural counties need to find ways to make continued improvements 
if they hope to match the national average; 

•  lower than average educational attainment is a key factor associated with the relative weak 
job growth in the WIRED region’s metropolitan counties. Two primary factors that relatively 
improved the performance of urban job growth in the region are economic structure and 
natural amenities; 

• after accounting for their observed conditions, the typical WIRED region micropolitan 
county performed 4.5 percentage points worse than otherwise equal U.S. counties in terms of 
employment growth, while the region’s metropolitan counties actually exceed their 
corresponding national peers by 1.2 percentage point. That is, the region’s larger urban 
counties are generally performing better than what would be expected given their underlying 
structure; 

• the region’s age distribution and generally favorable natural amenities are associated with an 
average per-capita income below the national average among rural WIRED counties. 
Likewise, natural amenities are a key factor associated with the region’s below average 
micropolitan per-capita income. The age distribution in metropolitan counties are a 
significant reason why their per-capita income trail the national average; 

• after accounting for their observed characteristics, micropolitan counties in the WIRED 
region average about $200 lower per-capita income than otherwise equal U.S. micropolitan 
counties. Conversely, WIRED region metro counties tend to have about $600 greater than 
expected per-capita incomes. Thus, the region’s metropolitan counties are generally out-
performing their national peers given their underlying structural characteristics such as their 
age and education distributions, as well as their proximity to larger urban centers; 

• the WIRED region performs similar to the national average in terms of (1) broader cross-
county rural-urban linkages, (2) the economic costs of remoteness from large urban areas, 
and (3) economic spillovers across counties. This pattern is consistent with a need for 
WIRED counties to build a stronger critical mass by working closer together. 

                                                 
1Metropolitan areas and micropolitan areas are defined by the federal government (see U.S. Census Bureau, www. 
Census.gov). A metropolitan area is roughly an urban area of at least 50,000 residents along with its county and any 
other counties with tight commuting linkages to the city. A micropolitan area is defined similarly, but with the “city” 
having a population between 10,000 and 49,999. 
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These results strongly suggest that many factors including remoteness, population size, and 
educational attainment are influential in shaping the social and economic environment within the 
WIRED region. Likewise, the existence of significant spatial associations support the call for 
more regional approaches in addressing issues related to lagging development. 
 
Introduction 
 
The U.S. Department of Labor’s Workforce Innovation in Regional Economic Development 
(WIRED) project is focusing on numerous labor market areas that are comprised of multiple 
jurisdictions within a state or across state borders (US Department of Labor, 2006). Its primary 
goal is to provide support for innovative approaches to education and workforce development 
that go beyond traditional strategies preparing workers to compete and succeed in the United 
States and globally. More specifically, it is intended to promote the creation of high skill and 
high wage opportunities for American workers within the context of the regional economies that 
residents live and work.  
 
The present analysis identifies how the Alabama-Mississippi WIRED (AL-MS WIRED) region 
counties fare relative to the nation in terms of job and population growth and in terms of per 
capita income. It decomposes key explanatory variables to help understand why a given WIRED 
county differs from the national average. More specifically, the analysis distinguishes how much 
a county's differential from the national average is due to its demographic characteristics, its 
initial economic industry structure, and whether the county is simply faring better than what 
would be expected given its underlying characteristics (i.e., is the county over or under 
performing in terms of employment and population growth, and in per capita income). The main 
purpose is to supply policymakers with information that guide them in designing strategies to 
enhance the wellbeing of households living in AL-MS WIRED region.  
 
In what follows, Sections 2 and 4 respectively describe our statistical assessment, which can be 
skipped without loss of content. Section 3 provides a general overview of several key 
characteristics of the AL-MS WIRED region. Most importantly, section 5 decomposes why the 
region’s counties generally lag the nation in terms of job and population growth, as well as in 
per-capita income. This section identifies the relative contributions of each county’s underlying 
economic, geographic, and demographic factors, as well as reports whether the region’s counties 
are over or underperforming given their challenging circumstances.  

Brief technical overview of data and methodology 
 
Data from this report are drawn from Partridge et al. (2006, 2007). Appendix table 1 provides a 
detailed description of variables retained for this analysis. Empirical models developed in 
Partridge et al. (2006, 2007) are used to assess the relative standing of the AL-MS WIRED 
region in terms of job growth, population growth and per-capita income.2 Thus, given a county i, 
located in state s between time periods 0 (1990) and t (2004), the following relationships are 
considered: 

                                                 
2Readers can skip to Section 3 without loss of continuity. This section provides the documentation for the empirical 
results in subsequent sections. For a full technical description, see Partridge et al. (2006, 2007) for details. 
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where the first two dependent variables are, the percent change in population and employment 
between 1990 and 2004, while the third dependent variable is the 2004 households per capita 
income. Basically, the model regresses 1990-2004 job or population growth or 2004 per capita 
income on initial 1990 conditions. It is essentially asking how a given county’s initial conditions 
affected its subsequent economic patterns. These regressions are estimated for the entire country 
for rural areas, micropolitan areas, and small metropolitan areas. 
There are numerous other measures that could be considered such as poverty rates but 
employment and population growth, and per capita income are likely the most important 
summary measures to assess economic health (e.g., poverty affects a smaller share of the 
population). Future analysis could assess these other attributes of the region.  
 
The variable groupings GEOG, DEMOG, ECON, and AMENITY represent county’s attributes. 
For example, GEOG includes measures such as “the crow flies” distance from the county of 
interest to larger urban centers. These distance measures capture whether "remoteness" from an 
urban center or a "regional growth cluster" is a significant contributing-factor to the county’s 
conditions. Likewise, DEMOG contains demographic characteristics such as education; ECON 
represents economic characteristics; and AMENITY contains measures of natural amenities. The 
regression coefficients are α , δ , ϕ , θ , Ψ , and γ ; sσ are state fixed effects that account for 
common factors within a state; and ε  is the residual term. 
 
As further discussed in section 5, each county in the AL-MS WIRED region differs from the 
national average in terms of employment growth, population growth, and per capita income. 
Thus, for each dependent variable, a WIRED region benchmark is derived by decomposing how 
much each county varies from the national average due to factors listed above. More specifically: 
• the residual term or unexplained portion of the dependent variable (ε ) reflects how the 

county is doing after controlling for all relevant factors. Thus, based on their initial 
conditions, does the county fare better or worse than expected compared to otherwise equal 
counties across the country? This is an important benchmark to measure how the county is 
utilizing its resources and community capacity relative to otherwise "equal" communities; 

• the state fixed effect ( sσ ) captures how much of a county's differential from the national 
average is common to being located in Alabama or in Mississippi-i.e., is there a Mississippi 
or Alabama effect relative to the national average; 

• the distances are key factors that determine how much a county is losing from being more 
remote to small urban centers as small as 10,000 people all the way up to the very highest tier 
of urban centers, which we assume is a metropolitan area of 1.5 million people or more 
(Henry et al., 1997). Thus, the model includes five sets of incremental "distance penalties" 
for distance in kms to the nearest urban center within the urban hierarchy of 10,000, 
50,000,250,000, 500,000, and 1.5 million population (see appendix table 1 for details). That 
is, for every county, we include measures of how far the county is to the nearest urban center 
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of at least 10,000 people, and additional or incremental distances to reach city or 
metropolitan area of at least 50,000, 250,000, 500,000, and finally, any additional distance to 
reach a metropolitan area of at least 1.5million people. These measures show how much a 
county is "penalized" if it is not the center of a growth pole or growth cluster, or has access to 
the highest order business services and amenities. Their impact will underscore one 
dimension of the potential gains from tightening regional linkages. 

• initial levels of dependent variables determine how much of the county's current performance 
is due to initial 1990 levels of population, employment, and per-capita income. These results 
would reflect any agglomeration effects or reversion to the mean effects; 

• demographic variables show how much of a county's difference from the mean is due to its 
demographic characteristics such as educational attainment; 

• initial economic structure and the industry mix term from shift-share analysis evaluate how 
much a county's initial industry composition is a causal factor that affects the county's 1990 
to 2004 economic outcomes. For example, counties with a high share of agriculture may have 
"legacy costs" in terms of weaker future economic outcomes;  

• natural amenities such as climate and topography provide a measure of the physical 
characteristics of a county area that enhance the location as a place to live. Amenities are 
clearly an important factor driving Sunbelt and other migration. This factor would 
decompose how much a specific county's outcomes are due to a favorable/unfavorable 
amenity mix that is out of control of local policymakers. Indeed, high amenities may reflect a 
high quality of life, in which households could tradeoff lower incomes to acquire this higher 
quality of life (Roback, 1982). 

Overview 
 
In this section, WIRED region Alabama-Mississippi counties are compared to other US counties 
using the economic and policy codes defined by the U.S. Department of Agriculture3 (USDA). 
The results are reported in figures 1 through 10. As shown in figure 1, the Alabama-Mississippi 
WIRED region is mainly comprised of nonmetro counties. Only 16 percent of its counties are 
considered metro compared to 35 percent for the rest of AL-MS region, and 35 percent being the 
national average. 

                                                 
3 Available at: http://www.ers.usda.gov/Data/TypologyCodes/
 

http://www.ers.usda.gov/Data/TypologyCodes/
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Figure 1: Percentage of metro counties across US 
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In terms of economic dependence, the AL-MS WIRED region is highly manufacturing-oriented 
(see figures 2-5), 51 percent of its counties derive 25 percent or more of their average annual 
labor and proprietor earnings from manufacturing compared to 9 percent for the US as a whole. 
Only 7 percent of the AL-MS WIRED counties are farm-dependent, 11 percent are government-
dependent, and none are services-dependent. 

 
Figure 2: Percentage of farm-dependent counties across US 
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Figure 3: Percentage of manufacturing-dependent counties across US 
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Figure 4: Percentage of federal/state government-dependent counties  
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Figure 5: Percentage of services-dependent counties across US 
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The results (figures 6 through 10) also suggest that the AL-MS WIRED region deserves 
additional attention from policymakers to improve its social and economic standards. More than 
30 percent of the counties in the WIRED region face housing stress—meaning that they have 30 
percent or more households who lack complete plumbing, complete kitchen, pay 30 percent or 
more of income for owner costs or rent, or have more than 1 person per room. For the nation as a 
whole, only 17 percent are in housing stress. In addition, the AL-MS WIRED counties 
experience lower average educational attainment and lower employment rates than the national 
average. In almost 65 percent of these counties, at least 25 percent of their 25-64 years old 
residents are without a high school diploma or a General Equivalency Diploma (GED), 
compared to the national average of 20 percent. The majority (60 percent) of the AL-MS 
WIRED counties are listed as low-employment counties compared to only 5 percent of all US 
counties, in which a low-emploment county is defined as a county where less than 65 percent of 
residents 21-64 years old are employed. 
 
Figure 6: Percentage of housing stress counties across US 
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Figure 7: Percentage of low education counties across US 
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Figure 8: Percentage of low employment counties across US 
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As a result of less favorable socio-economic conditions described above, 6 percent of WIRED 
counties are persistently poor, whereas persistently poor counties4 account for only 12 percent of 
all US counties. In addition, the percentage of counties with population loss is slightly higher 
among AL-MS WIRED counties (22 percent) than among all US counties (19 percent).  
 

                                                 
4 Persistently poor counties are counties where 20 percent or more of the residents were poor as measured in each of 
the last 4 censuses, 1970, 1980, 1990, and 2000; 
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Figure 9: Percentage of persistently poor counties across US 
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Figure 10: Percentage of population loss counties across US 
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Estimation results 
 
The next three sub-sections provide a very brief discussion of the key factors that affected 1990-
2004 employment growth, 1990-2004 population growth, and 2004 per-capita personal income 
across the United States. More importantly, section 5 will use these results to decompose how 
the WIRED region compares to the national average. 

1990-2004 Employment growth  
 
The regression results (appendix table 2) suggest the existence of a convergence trend in 
employment among rural communities. Counties that start out at the bottom of employment 
distribution are expected to experience higher employment growth than those that start out at the 
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top of employment distribution, all else equal. This finding supports the idea that less prosperous 
counties can exit from low-employment traps. However, remoteness from larger urban centers is 
associated with less job growth, especially in rural counties. The size of the nearest urban center 
(defined as having at least 10,000 people) plays a significant role in promoting job growth. 
Likewise, for each additional 1,000 people, the impact of metro population size is greater on 
rural job growth (0.018 percent) than for metro job growth (0.001) (all else equal).  
 
Counties that had higher wages in 1990 experienced less job growth in the subsequent 14 
years—consistent with employers being attracted to low-wage locations. Unlike metro counties, 
where no statistically significant effect is found, rural and micropolitan areas counties’ job 
growth is inversely associated with the initial 1990 share of agriculture employment. This 
indicates that counties with a high agriculture share may face "legacy costs" in terms of 
restructuring to a more diverse industry structure.  
 
The results also suggest that human capital (education) plays an important role in fostering 
employment growth. Across locations, counties with higher average educational attainment tend 
to grow faster, especially in counties that have greater shares of population with some college 
and four-year college degrees. Yet, a smaller employment growth response is detected for the 
high school degree and associate degree population shares. As expected, counties with a higher 
share of elderly population (over 65 years) tend to experience less future employment growth. 
 
The results also underscore the role of neighboring counties in explaining employment growth in 
rural and metro areas. Indeed, additional median household income in surrounding counties is 
associated with modestly higher employment growth in rural areas, but with less employment 
growth in metro counties (all else constant). However, an increase in the total employment in 
surrounding counties is associated with greater job growth among metro counties. Such spatial 
linkages supports the calls for more regional approaches in addressing employment and related 
issues as they illustrate regional spillovers. 

1990-2004 Population growth  
 
The results shown in appendix table 3 suggest that metro counties that began the period in 1990 
with a greater population tended to grow slower, though no such effect is found among rural and 
micro counties (all else constant). However, either being part of a larger metropopolitan area or 
being closer to a larger urban center was conducive to faster population growth in both rural 
counties and metropolitan counties, though this effect was insignificant in micropolitan counties. 
 
Overall, counties located farther from their nearest higher-tiered urban centers experience less 
population growth. This finding reinforces previous results suggesting that counties in close 
proximity of major urban centers experience greater employment growth than similar counties 
located more distant from metro centers. However, within a metropolitan area, more outlying 
counties experience faster growth, which likely relates to sprawling types of development.  
 
As expected, natural amenities do not affect population growth uniformly across locations. In 
addition, not all measures of natural amenities are significant and positively related to population 
growth. In rural and micro areas, higher summer humidity is associated with less population 
growth while mountainous topography favors their population growth. In metro counties, longer 
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winter sun is associated with faster population growth, while topographic variation has no 
statistically significant effect on population growth. 
 
The initial economic structure plays a major role in shaping a county’s social and economic 
environment. Rural communities that begin with a higher 1990 share of agricultural employment 
are more apt to experience less population growth—all else constant. Conversely, counties that 
possess a faster growing composition of industries (i.e., the industry mix variable) also tend to 
experience faster population growth. Not surprisingly, this implies that counties that manage to 
develop a balanced and diversified industry mix including service centers, healthcare, divisional 
headquarters, and high-tech manufacturing are more likely to attract and retain people. 
 
The initial educational attainment is associated with mixed effects on population growth. Across 
locations, the share of population of 25 years and over with some college education is associated 
with less population growth, which could indicate that this demographic group is more footloose. 
On the contrary, rural counties that had higher shares with a four-year college degree tend to 
experience greater population growth.  
 
For rural counties, suggesting spillovers across counties, the median household income in their 
neighboring counties is positively associated with population growth. In metro and micro areas, 
counties surrounded by high-employment growth counties are expected to lose population. 
Employment growth occurring in neighboring counties may indeed exert a pulling effect that 
impedes population growth.  

2004 Per capita income  
 
The results (see appendix table 4) suggest that the initial level of per capita income is statistically 
significant. Specifically, across locations, a county’s 2004 per-capita income is positively 
associated with its initial 1990 level of per capita income. This especially applied to micropolitan 
and metropolitan counties. This finding indicates that counties starting at lower average income 
may find it more challenging to catch up to their wealthier neighbors. This contradicts the 
historic notion of income convergence across regions and is consistent with changing dynamics 
as the economy’s industry structure is evolves. 
 
Illustrating the strength of regions, rural county per-capita income is inversely associated with 
distance to larger urban centers. This is most likely a direct result of agglomeration effects where 
income from major urban centers spills over into rural communities. Of course, spreading these 
urban effects is critical in enhancing rural growth in more remote counties (Henry et al., 1997). 
Rural per capita income is positively associated with the population size of the nearest urban 
areas, though this appears to play less of a role for metropolitan counties. 
 
Abundance of natural amenities creates opportunities for the development of recreational 
activities which can be major sources of income. However, nice amenities can be traded off with 
economic opportunities, suggesting amenities may be associated with lower incomes (Roback, 
1982). With this as a backdrop, the regression results suggest that rural and metro counties with a 
large share of water area are associated with greater household per capita income. Greater winter 
sun hours have a decreasing effect on per capita income in rural and micro areas, but tend to 
increase per capita income in metro areas. Warmer winters are associated with lower per capita 
income in rural areas, but greater per capita income in metro areas. Among natural amenities, 
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topography is the only component with no significant effect on per capita income across all 
regions. 
 
Higher levels of human capital (educational attainment) are often associated with higher 
incomes. A greater share of the population of 25 years and over with a 4-year college degree is 
credited with higher per capita income in rural, micropolitan and metropolitan counties. Each 
additional one-percentage point increase in the share of college graduates is expected to increase 
county per-capita income by 0.2 percent in rural counties, 0.1 percent in micropolitan counties, 
and little less than 0.1 percent in metropolitan counties.  

Difference between the AL-MS WIRED region and the US 
 
This section presents the normalized contributions of the various factors identified in Section 2, 
with the results being reported in tables 2 through 45. For each county i in area n (rural, 
micropolitan and metropolitan), the contribution of variable is given by , where 

is the estimated regression coefficient of in area n as reported in table 2 for employment 
growth, table 3 for population growth, and table 4 for per capita income. Thus, for the AL-MS 
WIRED region in area n, the average contribution is given by

jx injnjin xbc ∗= ˆ

njb̂ jx

wnjnjwn xbc ∗= ˆ , where wnjx is the 
mean of in area n of the WIRED region.  jx
 
For instance if variable was the share of the population with a high school degree and region n 
was the rural areas, 

jx

wnc would represent how much this level of education is contributing to the 
WIRED region’s 1990-2004 employment growth, 1990-2004 population growth or 2004 per-
capita income in rural communities. Likewise, for the US, the average national contribution is 
calculated as njnjn xbc ∗= ˆ , where njx is the mean of in area n of the US. Thus, cjx n would 
represent the relative contribution of variable j to national employment growth, population 
growth or per-capita income in region n. By comparing cwn to cn, we can discern whether variable 
j is having a more positive or more negative effect in the WIRED region compared to the 
national average. 
 
If there is a grouping of variables to be considered—e.g., all of the educational attainment 
variables, we would sum the respective cnj and cwj education terms to form the total education 
contribution for the nation and the WIRED region. In this manner, except for initial employment, 
initial population, and initial per capita income, individual contributions are regrouped into 
categories defined in table 1, 

                                                 
5 Descriptive statistics are presented in Appendix tables 8, 9 and 10 for both the WIRED region and the nation 
before each factor is normalized relative to the national average. For more discussion of decomposition approaches, 
see Oaxaca and Ransom (1988, 1998). 
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Table 1: Contributing-factors by categories 
Distances: Distance to the nearest urban center, incremental distance to the nearest metro, 
incremental distance to the nearest metro area with at least 250,000 population in 1990, 
incremental distance to the nearest metro area with at least 500,000 population in 1990, 
incremental distance to the nearest metro area with at least 1,500,000 population in 1990. 
 
Metro population: 1990 population of the nearest urban center; incremental population of the 
nearest metro 1990, incremental population of the nearest metro area with at least 250,000 
population in 1990, incremental population of the nearest metro area with at least 500,000 
population in 1990, incremental population of the nearest metro area with at least 1,500,000 
population in 1990. 
 
Natural amenities: mean January sun hours, mean January temperature (degree F), mean July 
relative humidity (%), topography, percent of county area covered by water.  
 
Initial economic structure: average wages in 1990, median household income in 1989, 1990-2000 
industry mix employment growth, 1990 percent employed in agriculture secto. 
 
Initial age distribution: percent of 1990 population under 6 years, percent of 1990 population 7-17 
years, percent of 1990 population 18-24 years, percent of 1990 population 55-59 years, percent of 
1990 population 60-64 years, percent of 1990 population over 65 years. 
 
Initial education: percent of 1990 population 25 years and over that are high school graduates, 
percent of 1990 population 25 years and over that have some college, percent of 1990 population 
25 years and over that have an associate degree, and percent of 1990 population 25 years and over 
that are 4-year college graduates. 
 
Neighbor: weighted average total/sectoral employment in surrounding counties within a BEA 
region and weighted average median household income in surrounding counties within a BEA 
region. 

The contributions are then normalized with respect to the US as follows: for each county 
ninin ccc −=

 

, the WIRED region nwnwn ccc = − , and the US = − nnn ccc = 0 . The final results 
are reported in table 2 for 1990-2004 employment growth, table 3 for 1990-2004 population 
growth, and table 4 for 2004 per capita income. Now we can ascertain whether a particular 
county’s characteristics such as educational attainment and natural amenities are contributing to 
the county being different from the national average.
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Table 2: Difference in employment growth between the AL-MS WIRED region and the US (%)a

  Employment growth Distance to urban center Metro population State effect Neighbor effect Education 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED US County WIRED US County WIRED US 

Rural areas 

Choctaw, Alabama -35.3 -9.1 0.0 -0.6 0.0 0.0 -0.1 0.4 0.0 -5.8 -2.1 0.0 -4.0 -2.7 0.0 -5.0 -3.8 0.0 
Clarke, Alabama -4.2 -9.1 0.0 -4.2 0.0 0.0 -0.8 0.4 0.0 -5.8 -2.1 0.0 -1.4 -2.7 0.0 -2.8 -3.8 0.0 
Conecuh, Alabama -18.4 -9.1 0.0 -3.4 0.0 0.0 4.0 0.4 0.0 -5.8 -2.1 0.0 -1.4 -2.7 0.0 -6.7 -3.8 0.0 
Fayette, Alabama -13.8 -9.1 0.0 2.2 0.0 0.0 -0.4 0.4 0.0 -5.8 -2.1 0.0 -1.2 -2.7 0.0 -3.7 -3.8 0.0 
Lamar, Alabama -36.5 -9.1 0.0 3.0 0.0 0.0 -0.4 0.4 0.0 -5.8 -2.1 0.0 -1.2 -2.7 0.0 -7.1 -3.8 0.0 
Marengo, Alabama 0.7 -9.1 0.0 -0.3 0.0 0.0 -1.0 0.4 0.0 -5.8 -2.1 0.0 -1.4 -2.7 0.0 -2.6 -3.8 0.0 
Marion, Alabama 2.3 -9.1 0.0 0.2 0.0 0.0 0.4 0.4 0.0 -5.8 -2.1 0.0 -1.2 -2.7 0.0 -6.0 -3.8 0.0 
Monroe, Alabama -20.6 -9.1 0.0 -3.7 0.0 0.0 -0.8 0.4 0.0 -5.8 -2.1 0.0 -1.5 -2.7 0.0 -2.2 -3.8 0.0 
Perry, Alabama -30.1 -9.1 0.0 3.8 0.0 0.0 -1.0 0.4 0.0 -5.8 -2.1 0.0 -0.8 -2.7 0.0 -4.8 -3.8 0.0 
Pickens, Alabama -19.9 -9.1 0.0 3.3 0.0 0.0 -0.4 0.4 0.0 -5.8 -2.1 0.0 -1.2 -2.7 0.0 -5.7 -3.8 0.0 
Sumter, Alabama -33.6 -9.1 0.0 1.1 0.0 0.0 0.3 0.4 0.0 -5.8 -2.1 0.0 -4.0 -2.7 0.0 -3.1 -3.8 0.0 
Wilcox, Alabama -32.8 -9.1 0.0 1.0 0.0 0.0 -0.9 0.4 0.0 -5.8 -2.1 0.0 -1.4 -2.7 0.0 -4.3 -3.8 0.0 
Covington, Mississippi 35.5 -9.1 0.0 1.2 0.0 0.0 -0.5 0.4 0.0 2.4 -2.1 0.0 -4.0 -2.7 0.0 -1.9 -3.8 0.0 
Greene, Mississippi 27.2 -9.1 0.0 -0.6 0.0 0.0 -0.1 0.4 0.0 2.4 -2.1 0.0 -4.0 -2.7 0.0 -4.7 -3.8 0.0 
Leake, Mississippi 12.1 -9.1 0.0 -2.7 0.0 0.0 5.9 0.4 0.0 2.4 -2.1 0.0 -4.0 -2.7 0.0 -3.4 -3.8 0.0 
Neshoba, Mississippi 38.0 -9.1 0.0 -0.9 0.0 0.0 0.3 0.4 0.0 2.4 -2.1 0.0 -4.0 -2.7 0.0 -1.7 -3.8 0.0 
Newton, Mississippi -21.1 -9.1 0.0 0.3 0.0 0.0 0.3 0.4 0.0 2.4 -2.1 0.0 -4.0 -2.7 0.0 0.9 -3.8 0.0 
Noxubee, Mississippi 4.1 -9.1 0.0 1.3 0.0 0.0 0.3 0.4 0.0 2.4 -2.1 0.0 -2.6 -2.7 0.0 -6.3 -3.8 0.0 
Scott, Mississippi -0.3 -9.1 0.0 -1.1 0.0 0.0 5.9 0.4 0.0 2.4 -2.1 0.0 -4.0 -2.7 0.0 -3.7 -3.8 0.0 
Smith, Mississippi -24.2 -9.1 0.0 0.5 0.0 0.0 -0.1 0.4 0.0 2.4 -2.1 0.0 -4.0 -2.7 0.0 -4.1 -3.8 0.0 
Wayne, Mississippi -8.2 -9.1 0.0 0.1 0.0 0.0 -0.6 0.4 0.0 2.4 -2.1 0.0 -4.0 -2.7 0.0 -3.2 -3.8 0.0 
Winston, Mississippi -20.6 -9.1 0.0 0.0 0.0 0.0 -0.8 0.4 0.0 2.4 -2.1 0.0 -4.0 -2.7 0.0 -2.0 -3.8 0.0 

a The decomposition of the effect of initial racial distribution is not reported here. For a discussion of decomposition techniques, see Oaxaca and Ransom (1988, 1998). Table 1 
describes the specific variables in each variable grouping. 
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Table 2 (continued) 

  Employment growth Distance to urban center Metro population State effect Neighbor effect Education 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED us County WIRED us County WIRED us 

Micro areas 

Dallas, Alabama -23.7 -12.8 0.0 1.4 2.9 0.0 -0.7 0.4 0.0 -1.3 0.4 0.0 -0.1 -2.8 0.0 -4.9 -0.8 0.0 
Clarke, Mississippi -42.2 -12.8 0.0 6.6 2.9 0.0 1.3 0.4 0.0 0.6 0.4 0.0 -3.8 -2.8 0.0 -6.5 -0.8 0.0 
Clay, Mississippi -19.6 -12.8 0.0 -0.1 2.9 0.0 -0.8 0.4 0.0 0.6 0.4 0.0 -2.0 -2.8 0.0 -0.8 -0.8 0.0 
Jasper, Mississippi -2.7 -12.8 0.0 6.0 2.9 0.0 0.7 0.4 0.0 0.6 0.4 0.0 -3.8 -2.8 0.0 -5.4 -0.8 0.0 
Jones, Mississippi 8.0 -12.8 0.0 3.0 2.9 0.0 0.7 0.4 0.0 0.6 0.4 0.0 -3.7 -2.8 0.0 -2.8 -0.8 0.0 
Kemper, Mississippi -12.2 -12.8 0.0 7.6 2.9 0.0 1.3 0.4 0.0 0.6 0.4 0.0 -3.8 -2.8 0.0 -7.9 -0.8 0.0 
Lauderdale, Mississippi -8.5 -12.8 0.0 1.2 2.9 0.0 1.3 0.4 0.0 0.6 0.4 0.0 -3.7 -2.8 0.0 0.2 -0.8 0.0 
Lowndes, Mississippi -26.2 -12.8 0.0 0.4 2.9 0.0 0.4 0.4 0.0 0.6 0.4 0.0 -2.1 -2.8 0.0 6.5 -0.8 0.0 
Oktibbeha, Mississippi 12.3 -12.8 0.0 -0.1 2.9 0.0 -0.7 0.4 0.0 0.6 0.4 0.0 -1.9 -2.8 0.0 13.9 -0.8 0.0 
Metro areas 

Greene, Alabama -43.4 -19.9 0.0 -3.8 -3.8 0.0 -1.0 -0.8 0.0 0.8 8.1 0.0 2.8 3.0 0.0 -3.6 -5.9 0.0 
Hale, Alabama -24.6 -19.9 0.0 -3.3 -3.8 0.0 -1.0 -0.8 0.0 0.8 8.1 0.0 2.8 3.0 0.0 -7.5 -5.9 0.0 
Lowndes, Alabama -15.8 -19.9 0.0 -0.9 -3.8 0.0 -1.0 -0.8 0.0 0.8 8.1 0.0 1.2 3.0 0.0 -10.2 -5.9 0.0 
Tuscaloosa, Alabama -6.6 -19.9 0.0 -5.8 -3.8 0.0 -1.0 -0.8 0.0 0.8 8.1 0.0 2.5 3.0 0.0 2.6 -5.9 0.0 
Walker, Alabama -17.0 -19.9 0.0 3.0 -3.8 0.0 0.4 -0.8 0.0 0.8 8.1 0.0 2.7 3.0 0.0 -8.8 -5.9 0.0 
Perry, Mississippi -12.0 -19.9 0.0 -11.8 -3.8 0.0 -0.9 -0.8 0.0 44.3 8.1 0.0 6.3 3.0 0.0 -8.0 -5.9 0.0 
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Table 2 (continued) 

  
Initial population 

distribution Initial economic structure Natural amenities 
Residual employment 

growth 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED us 

Rural 

Choctaw, Alabama 1.4 2.0 0.0 -16.4 1.4 0.0 6.4 5.2 0.0 7.3 4.9 0.0 
Clarke, Alabama 3.4 2.0 0.0 -0.5 1.4 0.0 6.9 5.2 0.0 14.0 4.9 0.0 
Conecuh, Alabama -1.7 2.0 0.0 3.5 1.4 0.0 2.6 5.2 0.0 2.2 4.9 0.0 
Fayette, Alabama -0.2 2.0 0.0 -2.6 1.4 0.0 8.3 5.2 0.0 2.8 4.9 0.0 
Lamar, Alabama 2.9 2.0 0.0 1.3 1.4 0.0 8.3 5.2 0.0 -29.2 4.9 0.0 
Marengo, Alabama 2.4 2.0 0.0 0.8 1.4 0.0 2.5 5.2 0.0 22.7 4.9 0.0 
Marion, Alabama 3.6 2.0 0.0 0.7 1.4 0.0 7.9 5.2 0.0 10.8 4.9 0.0 
Monroe, Alabama 3.5 2.0 0.0 -7.6 1.4 0.0 7.1 5.2 0.0 6.3 4.9 0.0 
Perry, Alabama -2.7 2.0 0.0 6.8 1.4 0.0 7.1 5.2 0.0 -13.2 4.9 0.0 
Pickens, Alabama 1.4 2.0 0.0 5.0 1.4 0.0 8.5 5.2 0.0 -15.2 4.9 0.0 
Sumter, Alabama -0.9 2.0 0.0 2.3 1.4 0.0 2.5 5.2 0.0 -4.9 4.9 0.0 
Wilcox, Alabama -1.2 2.0 0.0 -6.0 1.4 0.0 6.8 5.2 0.0 1.8 4.9 0.0 
Covington, Mississippi 3.9 2.0 0.0 5.0 1.4 0.0 2.4 5.2 0.0 38.4 4.9 0.0 
Greene, Mississippi 2.8 2.0 0.0 8.7 1.4 0.0 2.5 5.2 0.0 27.4 4.9 0.0 
Leake, Mississippi -0.3 2.0 0.0 7.7 1.4 0.0 6.0 5.2 0.0 14.7 4.9 0.0 
Neshoba, Mississippi 5.0 2.0 0.0 3.5 1.4 0.0 5.9 5.2 0.0 32.5 4.9 0.0 
Newton, Mississippi 1.0 2.0 0.0 3.9 1.4 0.0 6.1 5.2 0.0 -19.9 4.9 0.0 
Noxubee, Mississippi 2.8 2.0 0.0 7.5 1.4 0.0 5.6 5.2 0.0 14.8 4.9 0.0 
Scott, Mississippi 3.8 2.0 0.0 2.7 1.4 0.0 2.0 5.2 0.0 11.9 4.9 0.0 
Smith, Mississippi 4.3 2.0 0.0 0.4 1.4 0.0 2.4 5.2 0.0 -10.8 4.9 0.0 
Wayne, Mississippi 4.6 2.0 0.0 3.8 1.4 0.0 2.2 5.2 0.0 1.9 4.9 0.0 
Winston, Mississippi 3.2 2.0 0.0 0.0 1.4 0.0 5.6 5.2 0.0 -8.8 4.9 0.0 
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Table 2 (continued)  

  Initial population distribution Initial economic structure Natural amenities 
Residual employment 

growth 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED us 

Micro 

Dallas, Alabama 2.4 0.4 0.0 6.0 4.9 0.0 5.7 4.6 0.0 -11.6 -4.5 0.0 
Clarke, Mississippi 1.7 0.4 0.0 7.2 4.9 0.0 5.7 4.6 0.0 -38.1 -4.5 0.0 
Clay, Mississippi 0.8 0.4 0.0 -1.4 4.9 0.0 3.0 4.6 0.0 5.2 -4.5 0.0 
Jasper, Mississippi -1.1 0.4 0.0 6.2 4.9 0.0 5.3 4.6 0.0 11.0 -4.5 0.0 
Jones, Mississippi 1.6 0.4 0.0 2.7 4.9 0.0 5.4 4.6 0.0 10.9 -4.5 0.0 
Kemper, Mississippi -2.8 0.4 0.0 19.4 4.9 0.0 4.1 4.6 0.0 -6.7 -4.5 0.0 
Lauderdale, Mississippi 1.0 0.4 0.0 -0.2 4.9 0.0 5.9 4.6 0.0 -3.7 -4.5 0.0 
Lowndes, Mississippi 3.8 0.4 0.0 -2.0 4.9 0.0 3.0 4.6 0.0 -21.7 -4.5 0.0 
Oktibbeha, Mississippi -3.5 0.4 0.0 6.1 4.9 0.0 3.0 4.6 0.0 14.4 -4.5 0.0 
Metro 

Greene, Alabama -11.9 -7.4 0.0 15.4 4.9 0.0 0.9 1.9 0.0 -12.1 1.2 0.0 
Hale, Alabama -7.4 -7.4 0.0 22.5 4.9 0.0 4.7 1.9 0.0 -5.6 1.2 0.0 
Lowndes, Alabama -0.1 -7.4 0.0 8.6 4.9 0.0 1.0 1.9 0.0 22.7 1.2 0.0 
Tuscaloosa, Alabama -14.7 -7.4 0.0 -5.7 4.9 0.0 1.2 1.9 0.0 23.2 1.2 0.0 
Walker, Alabama -10.2 -7.4 0.0 -2.7 4.9 0.0 0.7 1.9 0.0 -2.7 1.2 0.0 
Perry, Mississippi 0.0 -7.4 0.0 -8.9 4.9 0.0 2.8 1.9 0.0 -18.5 1.2 0.0 
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Table 3: Difference in population growth between the AL-MS WIRED region and the US (%)a

  Population growth Distance to urban center Metro population State effect Neighbor effect Education 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED us County WIRED us County WIRED us 

Rural areas 

Choctaw, Alabama -11.2 -1.9 0.0 -0.3 0.7 0.0 0.0 0.4 0.0 0.9 4.5 0.0 -4.0 -2.7 0.0 -3.1 -2.4 0.0 
Clarke, Alabama -5.5 -1.9 0.0 -4.2 0.7 0.0 -0.4 0.4 0.0 0.9 4.5 0.0 -1.4 -2.7 0.0 -2.4 -2.4 0.0 
Conecuh, Alabama -10.3 -1.9 0.0 -3.2 0.7 0.0 2.7 0.4 0.0 0.9 4.5 0.0 -1.4 -2.7 0.0 -4.2 -2.4 0.0 
Fayette, Alabama -4.9 -1.9 0.0 3.1 0.7 0.0 -0.2 0.4 0.0 0.9 4.5 0.0 -1.3 -2.7 0.0 -1.9 -2.4 0.0 
Lamar, Alabama -10.2 -1.9 0.0 3.8 0.7 0.0 -0.2 0.4 0.0 0.9 4.5 0.0 -1.3 -2.7 0.0 -4.1 -2.4 0.0 
Marengo, Alabama -10.1 -1.9 0.0 0.0 0.7 0.0 -0.5 0.4 0.0 0.9 4.5 0.0 -1.4 -2.7 0.0 -2.3 -2.4 0.0 
Marion, Alabama -4.8 -1.9 0.0 0.6 0.7 0.0 0.3 0.4 0.0 0.9 4.5 0.0 -1.2 -2.7 0.0 -3.3 -2.4 0.0 
Monroe, Alabama -7.7 -1.9 0.0 -3.6 0.7 0.0 -0.4 0.4 0.0 0.9 4.5 0.0 -1.4 -2.7 0.0 -1.6 -2.4 0.0 
Perry, Alabama -15.1 -1.9 0.0 4.9 0.7 0.0 -0.5 0.4 0.0 0.9 4.5 0.0 -0.8 -2.7 0.0 -4.2 -2.4 0.0 
Pickens, Alabama -7.5 -1.9 0.0 4.3 0.7 0.0 -0.2 0.4 0.0 0.9 4.5 0.0 -1.2 -2.7 0.0 -3.7 -2.4 0.0 
Sumter, Alabama -18.7 -1.9 0.0 1.4 0.7 0.0 0.3 0.4 0.0 0.9 4.5 0.0 -3.9 -2.7 0.0 -1.7 -2.4 0.0 
Wilcox, Alabama -10.1 -1.9 0.0 1.7 0.7 0.0 -0.4 0.4 0.0 0.9 4.5 0.0 -1.3 -2.7 0.0 -3.2 -2.4 0.0 
Covington, Mississippi 16.3 -1.9 0.0 2.4 0.7 0.0 -0.3 0.4 0.0 8.8 4.5 0.0 -4.0 -2.7 0.0 -1.1 -2.4 0.0 
Greene, Mississippi 22.2 -1.9 0.0 0.4 0.7 0.0 0.0 0.4 0.0 8.8 4.5 0.0 -4.0 -2.7 0.0 -2.5 -2.4 0.0 
Leake, Mississippi 15.2 -1.9 0.0 -2.0 0.7 0.0 3.9 0.4 0.0 8.8 4.5 0.0 -4.0 -2.7 0.0 -1.8 -2.4 0.0 
Neshoba, Mississippi 13.3 -1.9 0.0 -0.2 0.7 0.0 0.3 0.4 0.0 8.8 4.5 0.0 -4.0 -2.7 0.0 -1.7 -2.4 0.0 
Newton, Mississippi 3.0 -1.9 0.0 1.2 0.7 0.0 0.3 0.4 0.0 8.8 4.5 0.0 -4.0 -2.7 0.0 1.3 -2.4 0.0 
Noxubee, Mississippi -8.7 -1.9 0.0 1.7 0.7 0.0 0.3 0.4 0.0 8.8 4.5 0.0 -2.5 -2.7 0.0 -4.2 -2.4 0.0 
Scott, Mississippi 12.0 -1.9 0.0 0.0 0.7 0.0 4.0 0.4 0.0 8.8 4.5 0.0 -3.9 -2.7 0.0 -2.3 -2.4 0.0 
Smith, Mississippi 1.8 -1.9 0.0 1.8 0.7 0.0 0.0 0.4 0.0 8.8 4.5 0.0 -4.0 -2.7 0.0 -2.0 -2.4 0.0 
Wayne, Mississippi 2.4 -1.9 0.0 0.9 0.7 0.0 -0.3 0.4 0.0 8.8 4.5 0.0 -4.0 -2.7 0.0 -1.5 -2.4 0.0 
Winston, Mississippi -3.5 -1.9 0.0 0.6 0.7 0.0 -0.4 0.4 0.0 8.8 4.5 0.0 -4.0 -2.7 0.0 -1.3 -2.4 0.0 

a The decomposition of the effect of initial racial distribution is not reported here. For a discussion of decomposition techniques, see Oaxaca and Ransom (1988, 1998). Table 1 
describes the specific variables in each variable grouping. 
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Table 3 (continued) 
  Population growth Distance to urban center Metro population State effect Neighbor effect Education 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED us County WIRED us County WIRED us 

Micro areas 

Dallas, Alabama -18.9 -9.7 0.0 1.8 2.8 0.0 -0.5 -0.9 0.0 6.6 4.7 0.0 -1.1 0.3 0.0 -2.2 -0.3 0.0 
Clarke, Mississippi -9.6 -9.7 0.0 6.6 2.8 0.0 -2.0 -0.9 0.0 4.5 4.7 0.0 1.2 0.3 0.0 -2.2 -0.3 0.0 
Clay, Mississippi -10.2 -9.7 0.0 -0.7 2.8 0.0 1.1 -0.9 0.0 4.5 4.7 0.0 -0.7 0.3 0.0 0.6 -0.3 0.0 
Jasper, Mississippi -5.9 -9.7 0.0 6.3 2.8 0.0 -1.1 -0.9 0.0 4.5 4.7 0.0 1.2 0.3 0.0 -1.8 -0.3 0.0 
Jones, Mississippi -6.1 -9.7 0.0 3.4 2.8 0.0 -1.1 -0.9 0.0 4.5 4.7 0.0 1.1 0.3 0.0 -1.2 -0.3 0.0 
Kemper, Mississippi -11.6 -9.7 0.0 7.8 2.8 0.0 -2.0 -0.9 0.0 4.5 4.7 0.0 1.2 0.3 0.0 -2.6 -0.3 0.0 
Lauderdale, Mississippi -9.5 -9.7 0.0 0.3 2.8 0.0 -2.0 -0.9 0.0 4.5 4.7 0.0 1.1 0.3 0.0 -0.1 -0.3 0.0 
Lowndes, Mississippi -10.8 -9.7 0.0 0.4 2.8 0.0 -0.2 -0.9 0.0 4.5 4.7 0.0 -0.8 0.3 0.0 3.0 -0.3 0.0 
Oktibbeha, Mississippi -5.1 -9.7 0.0 -0.9 2.8 0.0 0.1 -0.9 0.0 4.5 4.7 0.0 -0.7 0.3 0.0 3.8 -0.3 0.0 
Metro areas 

Greene, Alabama -29.5 -17.7 0.0 -1.3 -2.1 0.0 -0.6 -0.6 0.0 6.4 8.4 0.0 0.5 0.3 0.0 3.6 0.9 0.0 
Hale, Alabama -7.5 -17.7 0.0 -1.5 -2.1 0.0 -0.6 -0.6 0.0 6.4 8.4 0.0 0.5 0.3 0.0 1.4 0.9 0.0 
Lowndes, Alabama -21.0 -17.7 0.0 1.9 -2.1 0.0 -0.9 -0.6 0.0 6.4 8.4 0.0 -1.1 0.3 0.0 -0.8 0.9 0.0 
Tuscaloosa, Alabama -14.2 -17.7 0.0 -7.1 -2.1 0.0 -0.6 -0.6 0.0 6.4 8.4 0.0 0.3 0.3 0.0 3.1 0.9 0.0 
Walker, Alabama -21.6 -17.7 0.0 5.1 -2.1 0.0 -0.1 -0.6 0.0 6.4 8.4 0.0 0.4 0.3 0.0 -0.4 0.9 0.0 
Perry, Mississippi -12.1 -17.7 0.0 -9.7 -2.1 0.0 -0.8 -0.6 0.0 18.3 8.4 0.0 1.0 0.3 0.0 -1.7 0.9 0.0 
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Table 3 (continued) 

  
Initial population 

distribution Initial economic structure Natural amenities 
Residual population  

growth 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED us 

Rural 

Choctaw, Alabama -0.7 -0.6 0.0 -6.7 1.8 0.0 1.9 1.5 0.0 10.9 2.3 0.0 
Clarke, Alabama -0.1 -0.6 0.0 1.2 1.8 0.0 2.2 1.5 0.0 4.0 2.3 0.0 
Conecuh, Alabama -2.7 -0.6 0.0 2.9 1.8 0.0 -0.7 1.5 0.0 1.5 2.3 0.0 
Fayette, Alabama -0.9 -0.6 0.0 0.2 1.8 0.0 3.8 1.5 0.0 -1.1 2.3 0.0 
Lamar, Alabama 2.5 -0.6 0.0 2.1 1.8 0.0 3.8 1.5 0.0 -13.3 2.3 0.0 
Marengo, Alabama 0.2 -0.6 0.0 1.6 1.8 0.0 -0.4 1.5 0.0 -0.3 2.3 0.0 
Marion, Alabama 3.1 -0.6 0.0 1.8 1.8 0.0 3.4 1.5 0.0 -7.3 2.3 0.0 
Monroe, Alabama -0.1 -0.6 0.0 -2.4 1.8 0.0 2.4 1.5 0.0 5.4 2.3 0.0 
Perry, Alabama -6.9 -0.6 0.0 3.9 1.8 0.0 2.8 1.5 0.0 -4.4 2.3 0.0 
Pickens, Alabama 0.1 -0.6 0.0 3.3 1.8 0.0 3.9 1.5 0.0 -10.1 2.3 0.0 
Sumter, Alabama -5.7 -0.6 0.0 2.3 1.8 0.0 -0.4 1.5 0.0 -0.7 2.3 0.0 
Wilcox, Alabama -5.5 -0.6 0.0 -2.0 1.8 0.0 2.1 1.5 0.0 10.0 2.3 0.0 
Covington, Mississippi -0.1 -0.6 0.0 3.2 1.8 0.0 -0.5 1.5 0.0 13.9 2.3 0.0 
Greene, Mississippi -0.4 -0.6 0.0 5.6 1.8 0.0 0.1 1.5 0.0 19.1 2.3 0.0 
Leake, Mississippi -1.5 -0.6 0.0 4.6 1.8 0.0 2.0 1.5 0.0 12.3 2.3 0.0 
Neshoba, Mississippi 2.1 -0.6 0.0 3.0 1.8 0.0 2.3 1.5 0.0 2.7 2.3 0.0 
Newton, Mississippi -1.2 -0.6 0.0 2.9 1.8 0.0 2.5 1.5 0.0 -3.3 2.3 0.0 
Noxubee, Mississippi -1.4 -0.6 0.0 4.4 1.8 0.0 2.1 1.5 0.0 -5.7 2.3 0.0 
Scott, Mississippi 1.0 -0.6 0.0 1.6 1.8 0.0 -0.8 1.5 0.0 13.4 2.3 0.0 
Smith, Mississippi 2.3 -0.6 0.0 0.8 1.8 0.0 -0.5 1.5 0.0 3.4 2.3 0.0 
Wayne, Mississippi 1.1 -0.6 0.0 3.0 1.8 0.0 -0.1 1.5 0.0 2.7 2.3 0.0 
Winston, Mississippi 1.0 -0.6 0.0 1.4 1.8 0.0 2.0 1.5 0.0 -3.4 2.3 0.0 
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Table 3 (continued)  
  Initial population distribution Initial economic structure Natural amenities Residual population growth 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED us 

Micro 

Dallas, Alabama -3.9 -3.1 0.0 2.1 1.5 0.0 -0.3 -0.2 0.0 -8.6 -1.8 0.0 
Clarke, Mississippi -1.9 -3.1 0.0 2.4 1.5 0.0 0.9 -0.2 0.0 -5.5 -1.8 0.0 
Clay, Mississippi -4.7 -3.1 0.0 -1.0 1.5 0.0 -1.1 -0.2 0.0 10.0 -1.8 0.0 
Jasper, Mississippi -11.4 -3.1 0.0 2.1 1.5 0.0 0.0 -0.2 0.0 11.4 -1.8 0.0 
Jones, Mississippi 0.7 -3.1 0.0 0.8 1.5 0.0 0.0 -0.2 0.0 -8.3 -1.8 0.0 
Kemper, Mississippi -10.2 -3.1 0.0 7.4 1.5 0.0 0.1 -0.2 0.0 1.0 -1.8 0.0 
Lauderdale, Mississippi 0.7 -3.1 0.0 -0.7 1.5 0.0 0.9 -0.2 0.0 -10.0 -1.8 0.0 
Lowndes, Mississippi 3.7 -3.1 0.0 -1.4 1.5 0.0 -1.2 -0.2 0.0 -10.8 -1.8 0.0 
Oktibbeha, Mississippi -1.3 -3.1 0.0 2.1 1.5 0.0 -1.1 -0.2 0.0 4.7 -1.8 0.0 

Metro 

Greene, Alabama -8.0 -5.0 0.0 4.9 1.6 0.0 3.5 2.6 0.0 6.9 1.7 0.0 
Hale, Alabama -6.2 -5.0 0.0 7.0 1.6 0.0 3.0 2.6 0.0 19.1 1.7 0.0 
Lowndes, Alabama 1.8 -5.0 0.0 2.4 1.6 0.0 3.6 2.6 0.0 12.5 1.7 0.0 
Tuscaloosa, Alabama -9.7 -5.0 0.0 -1.5 1.6 0.0 0.2 2.6 0.0 6.4 1.7 0.0 
Walker, Alabama -9.1 -5.0 0.0 -0.6 1.6 0.0 -0.3 2.6 0.0 -25.3 1.7 0.0 
Perry, Mississippi 1.2 -5.0 0.0 -2.7 1.6 0.0 5.5 2.6 0.0 -9.2 1.7 0.0 
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Table 4: Difference in per-capita income between the AL-MS WIRED region and the US ($1,000)a

  Per capita income Distance to urban center Metro population State effect Neighbor effect Education 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED us County WIRED us County WIRED us 

Rural areas 

Choctaw, Alabama -1.8 -2.6 0.0 -0.1 -0.1 0.0 0.1 0.1 0.0 0.3 0.5 0.0 -0.2 -0.1 0.0 0.0 0.0 0.0 
Clarke, Alabama -2.0 -2.6 0.0 -0.7 -0.1 0.0 0.1 0.1 0.0 0.3 0.5 0.0 -0.1 -0.1 0.0 0.4 0.0 0.0 
Conecuh, Alabama -3.2 -2.6 0.0 -0.8 -0.1 0.0 0.3 0.1 0.0 0.3 0.5 0.0 -0.1 -0.1 0.0 -0.3 0.0 0.0 
Fayette, Alabama -2.2 -2.6 0.0 0.2 -0.1 0.0 0.0 0.1 0.0 0.3 0.5 0.0 -0.1 -0.1 0.0 -0.2 0.0 0.0 
Lamar, Alabama -3.2 -2.6 0.0 0.4 -0.1 0.0 0.0 0.1 0.0 0.3 0.5 0.0 -0.1 -0.1 0.0 -0.4 0.0 0.0 
Marengo, Alabama 0.8 -2.6 0.0 0.0 -0.1 0.0 0.0 0.1 0.0 0.3 0.5 0.0 -0.1 -0.1 0.0 0.5 0.0 0.0 
Marion, Alabama -2.0 -2.6 0.0 0.1 -0.1 0.0 0.1 0.1 0.0 0.3 0.5 0.0 -0.1 -0.1 0.0 -0.4 0.0 0.0 
Monroe, Alabama -1.7 -2.6 0.0 -0.7 -0.1 0.0 0.0 0.1 0.0 0.3 0.5 0.0 -0.1 -0.1 0.0 0.2 0.0 0.0 
Perry, Alabama -4.8 -2.6 0.0 0.4 -0.1 0.0 0.0 0.1 0.0 0.3 0.5 0.0 0.0 -0.1 0.0 0.9 0.0 0.0 
Pickens, Alabama -1.7 -2.6 0.0 0.5 -0.1 0.0 0.0 0.1 0.0 0.3 0.5 0.0 -0.1 -0.1 0.0 -0.3 0.0 0.0 
Sumter, Alabama -5.1 -2.6 0.0 0.4 -0.1 0.0 0.1 0.1 0.0 0.3 0.5 0.0 -0.2 -0.1 0.0 0.4 0.0 0.0 
Wilcox, Alabama -6.2 -2.6 0.0 -0.1 -0.1 0.0 0.0 0.1 0.0 0.3 0.5 0.0 -0.1 -0.1 0.0 0.5 0.0 0.0 
Covington, Mississippi -4.0 -2.6 0.0 0.2 -0.1 0.0 0.0 0.1 0.0 0.8 0.5 0.0 -0.2 -0.1 0.0 -0.3 0.0 0.0 
Greene, Mississippi -7.6 -2.6 0.0 -0.2 -0.1 0.0 0.0 0.1 0.0 0.8 0.5 0.0 -0.2 -0.1 0.0 -0.7 0.0 0.0 
Leake, Mississippi -2.0 -2.6 0.0 -0.7 -0.1 0.0 0.4 0.1 0.0 0.8 0.5 0.0 -0.2 -0.1 0.0 -0.1 0.0 0.0 
Neshoba, Mississippi 2.4 -2.6 0.0 -0.3 -0.1 0.0 0.1 0.1 0.0 0.8 0.5 0.0 -0.2 -0.1 0.0 0.1 0.0 0.0 
Newton, Mississippi -0.3 -2.6 0.0 -0.2 -0.1 0.0 0.1 0.1 0.0 0.8 0.5 0.0 -0.2 -0.1 0.0 -0.4 0.0 0.0 
Noxubee, Mississippi -4.9 -2.6 0.0 0.4 -0.1 0.0 0.1 0.1 0.0 0.8 0.5 0.0 -0.1 -0.1 0.0 0.1 0.0 0.0 
Scott, Mississippi -2.4 -2.6 0.0 -0.6 -0.1 0.0 0.5 0.1 0.0 0.8 0.5 0.0 -0.2 -0.1 0.0 0.1 0.0 0.0 
Smith, Mississippi 0.9 -2.6 0.0 -0.2 -0.1 0.0 0.1 0.1 0.0 0.8 0.5 0.0 -0.2 -0.1 0.0 -0.4 0.0 0.0 
Wayne, Mississippi -3.5 -2.6 0.0 -0.1 -0.1 0.0 0.0 0.1 0.0 0.8 0.5 0.0 -0.2 -0.1 0.0 -0.2 0.0 0.0 
Winston, Mississippi -3.7 -2.6 0.0 0.0 -0.1 0.0 0.1 0.1 0.0 0.8 0.5 0.0 -0.2 -0.1 0.0 0.2 0.0 0.0 

a The decomposition of the effect of initial racial distribution is not reported here. For a discussion of decomposition techniques, see Oaxaca and Ransom (1988, 1998). Table 1 
describes the specific variables in each variable grouping. 
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Table 4 (continued) 
  Per capita income Distance to urban center Metro population State effect Neighbor effect Education 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED US County WIRED US County WIRED US 

Micro areas 

Dallas, Alabama -3.1 -2.9 0.0 -0.2 0.3 0.0 0.0 0.0 0.0 -0.1 0.4 0.0 0.1 -0.3 0.0 0.0 0.1 0.0 
Clarke, Mississippi -5.8 -2.9 0.0 0.8 0.3 0.0 0.1 0.0 0.0 0.5 0.4 0.0 -0.5 -0.3 0.0 -0.4 0.1 0.0 
Clay, Mississippi -3.4 -2.9 0.0 0.0 0.3 0.0 -0.1 0.0 0.0 0.5 0.4 0.0 -0.1 -0.3 0.0 0.1 0.1 0.0 
Jasper, Mississippi -5.0 -2.9 0.0 0.6 0.3 0.0 0.0 0.0 0.0 0.5 0.4 0.0 -0.5 -0.3 0.0 -0.2 0.1 0.0 
Jones, Mississippi 0.0 -2.9 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.5 0.4 0.0 -0.4 -0.3 0.0 -0.1 0.1 0.0 
Kemper, Mississippi -6.5 -2.9 0.0 1.0 0.3 0.0 0.1 0.0 0.0 0.5 0.4 0.0 -0.5 -0.3 0.0 -0.4 0.1 0.0 
Lauderdale, Mississippi 0.9 -2.9 0.0 -0.1 0.3 0.0 0.1 0.0 0.0 0.5 0.4 0.0 -0.4 -0.3 0.0 -0.2 0.1 0.0 
Lowndes, Mississippi -1.1 -2.9 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.5 0.4 0.0 -0.1 -0.3 0.0 0.6 0.1 0.0 
Oktibbeha, Mississippi -1.9 -2.9 0.0 0.0 0.3 0.0 -0.1 0.0 0.0 0.5 0.4 0.0 -0.1 -0.3 0.0 2.0 0.1 0.0 
Metro areas 

Greene, Alabama -8.1 -7.4 0.0 0.5 0.3 0.0 0.0 0.0 0.0 -1.1 -0.8 0.0 0.0 0.0 0.0 -0.2 -0.4 0.0 
Hale, Alabama -10.1 -7.4 0.0 0.4 0.3 0.0 0.0 0.0 0.0 -1.1 -0.8 0.0 0.0 0.0 0.0 -0.4 -0.4 0.0 
Lowndes, Alabama -9.0 -7.4 0.0 0.4 0.3 0.0 0.0 0.0 0.0 -1.1 -0.8 0.0 0.1 0.0 0.0 -0.6 -0.4 0.0 
Tuscaloosa, Alabama -0.6 -7.4 0.0 -0.2 0.3 0.0 0.0 0.0 0.0 -1.1 -0.8 0.0 0.0 0.0 0.0 0.4 -0.4 0.0 
Walker, Alabama -4.7 -7.4 0.0 0.4 0.3 0.0 0.1 0.0 0.0 -1.1 -0.8 0.0 0.0 0.0 0.0 -0.7 -0.4 0.0 
Perry, Mississippi -12.0 -7.4 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.7 -0.8 0.0 -0.1 0.0 0.0 -0.7 -0.4 0.0 
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Table 4 (continued) 

  
Initial population 

distribution Initial economic structure Natural amenities Residual per capital income 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED US 

Rural 

Choctaw, Alabama -0.3 -0.6 0.0 0.6 0.2 0.0 -0.9 -0.8 0.0 0.3 0.7 0.0 
Clarke, Alabama -0.4 -0.6 0.0 0.3 0.2 0.0 -0.9 -0.8 0.0 -0.3 0.7 0.0 
Conecuh, Alabama -0.3 -0.6 0.0 0.2 0.2 0.0 -0.9 -0.8 0.0 0.3 0.7 0.0 
Fayette, Alabama 0.3 -0.6 0.0 0.4 0.2 0.0 -0.5 -0.8 0.0 -0.8 0.7 0.0 
Lamar, Alabama 0.3 -0.6 0.0 0.3 0.2 0.0 -0.5 -0.8 0.0 -2.6 0.7 0.0 
Marengo, Alabama -0.6 -0.6 0.0 0.2 0.2 0.0 -0.9 -0.8 0.0 2.0 0.7 0.0 
Marion, Alabama 0.5 -0.6 0.0 0.3 0.2 0.0 -0.3 -0.8 0.0 0.0 0.7 0.0 
Monroe, Alabama -0.6 -0.6 0.0 0.4 0.2 0.0 -1.0 -0.8 0.0 0.6 0.7 0.0 
Perry, Alabama -2.0 -0.6 0.0 0.0 0.2 0.0 -1.0 -0.8 0.0 0.4 0.7 0.0 
Pickens, Alabama -0.5 -0.6 0.0 0.1 0.2 0.0 -0.6 -0.8 0.0 1.0 0.7 0.0 
Sumter, Alabama -1.7 -0.6 0.0 0.2 0.2 0.0 -0.9 -0.8 0.0 -0.8 0.7 0.0 
Wilcox, Alabama -1.8 -0.6 0.0 0.3 0.2 0.0 -0.9 -0.8 0.0 -0.7 0.7 0.0 
Covington, Mississippi -0.6 -0.6 0.0 0.0 0.2 0.0 -1.0 -0.8 0.0 0.3 0.7 0.0 
Greene, Mississippi 0.0 -0.6 0.0 0.1 0.2 0.0 -1.1 -0.8 0.0 -1.2 0.7 0.0 
Leake, Mississippi -0.6 -0.6 0.0 0.0 0.2 0.0 -0.9 -0.8 0.0 2.5 0.7 0.0 
Neshoba, Mississippi -0.2 -0.6 0.0 0.2 0.2 0.0 -0.9 -0.8 0.0 5.4 0.7 0.0 
Newton, Mississippi -0.6 -0.6 0.0 0.1 0.2 0.0 -1.0 -0.8 0.0 3.0 0.7 0.0 
Noxubee, Mississippi -1.3 -0.6 0.0 0.0 0.2 0.0 -0.8 -0.8 0.0 0.0 0.7 0.0 
Scott, Mississippi -0.4 -0.6 0.0 0.0 0.2 0.0 -0.8 -0.8 0.0 0.9 0.7 0.0 
Smith, Mississippi -0.3 -0.6 0.0 0.1 0.2 0.0 -1.0 -0.8 0.0 5.4 0.7 0.0 
Wayne, Mississippi -0.3 -0.6 0.0 0.2 0.2 0.0 -1.0 -0.8 0.0 0.4 0.7 0.0 
Winston, Mississippi -0.8 -0.6 0.0 0.3 0.2 0.0 -0.8 -0.8 0.0 -1.0 0.7 0.0 
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Table 4 (continued)  
  Initial population distribution Initial economic structure Natural amenities Residual per capita income 
County 
name State name County WIRED US County WIRED US County WIRED US County WIRED us 

Micro 

Dallas, Alabama -0.2 -0.2 0.0 0.3 0.3 0.0 0.1 -2.2 0.0 0.2 -0.2 0.0 
Clarke, Mississippi -0.1 -0.2 0.0 0.4 0.3 0.0 0.1 -2.2 0.0 -2.1 -0.2 0.0 
Clay, Mississippi -0.2 -0.2 0.0 0.0 0.3 0.0 0.0 -2.2 0.0 -0.4 -0.2 0.0 
Jasper, Mississippi -0.4 -0.2 0.0 0.3 0.3 0.0 0.0 -2.2 0.0 1.0 -0.2 0.0 
Jones, Mississippi 0.0 -0.2 0.0 0.1 0.3 0.0 0.1 -2.2 0.0 2.1 -0.2 0.0 
Kemper, Mississippi -0.6 -0.2 0.0 0.9 0.3 0.0 0.0 -2.2 0.0 -0.8 -0.2 0.0 
Lauderdale, Mississippi 0.1 -0.2 0.0 0.1 0.3 0.0 0.1 -2.2 0.0 -0.2 -0.2 0.0 
Lowndes, Mississippi 0.1 -0.2 0.0 0.0 0.3 0.0 0.0 -2.2 0.0 -2.7 -0.2 0.0 
Oktibbeha, Mississippi -0.8 -0.2 0.0 0.3 0.3 0.0 0.0 -2.2 0.0 1.0 -0.2 0.0 
Metro 

Greene, Alabama -1.7 -1.0 0.0 0.7 0.2 0.0 0.6 0.7 0.0 1.8 0.6 0.0 
Hale, Alabama -1.5 -1.0 0.0 1.1 0.2 0.0 0.8 0.7 0.0 -0.7 0.6 0.0 
Lowndes, Alabama -1.8 -1.0 0.0 0.4 0.2 0.0 0.6 0.7 0.0 1.6 0.6 0.0 
Tuscaloosa, Alabama -0.5 -1.0 0.0 -0.2 0.2 0.0 0.8 0.7 0.0 1.9 0.6 0.0 
Walker, Alabama -0.1 -1.0 0.0 -0.1 0.2 0.0 0.7 0.7 0.0 -0.5 0.6 0.0 
Perry, Mississippi -0.5 -1.0 0.0 -0.4 0.2 0.0 0.7 0.7 0.0 -0.2 0.6 0.0 
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Employment growth  
 
Between 1990 and 2004, employment grew faster in the US than in the AL-MS WIRED 
region (table 2); the WIRED region experienced 9 percentage point lower employment 
growth than US rural areas, 13 percentage point lower growth in micropolitan areas, and 
20 percentage point lower growth in metropolitan areas. Nonetheless, not all of the 
WIRED regions counties struggled. For example, during that period, counties such as 
Marengo (+0.7) and Marion (+2.3) in Alabama, and Covington (+35.5), Greene (+27.2), 
Leake (+12.1), Neshoba (+38.0), and Noxubee (+4.1), Jones (+8.0) in Mississippi grew 
faster than the national average. 
 
The following columns in table 2 decompose why the counties differ from the U.S. and 
WIRED region average. A positive number for the WIRED region indicates that the factor 
contributed to faster WIRED region employment growth relative to the national average, 
while a negative number indicates the opposite. For example, the typical rural WIRED 
county experiences about 0.4 percentage points faster job growth due to the metropolitan 
population characteristics of the WIRED region compared to the typical U.S. rural county.  
 
The typical rural WIRED region county has about the same urban remoteness penalty as 
the corresponding US average; i.e., proximity to urban centers is not a major cause for the 
typical rural WIRED county to differ from the typical rural US county. However, distance 
was associated with about 2.9 percentage points faster WIRED region micropolitan area 
job growth than in the typical US micropolitan area county. Conversely, remoteness from 
large urban centers is associated with about 3.8 percentage points less job growth in the 
region’s metropolitan counties compared to the average US metropolitan county. Among 
WIRED metropolitan counties, Perry county in Mississippi is the most affected by 
remoteness from larger urban centers with 11.8 percentage point lower job growth than the 
national average due to this factor alone. 
 
Population of the nearest/actual metropolitan area contributes rather little to the difference 
between the WIRED region’s employment growth and the national average. This applies 
across rural, micropolitan, and metropolitan counties. Though while this factor does not 
have strongly differing impacts across the region and the national average, it does have a 
modest impact on both of their averages (see appendix table 5 for the national and WIRED 
region averages before normalization to relative to the national average). 
 
The next columns show whether being located in the states of Mississippi or Alabama 
produced a state effect that was common to each state (relative to other states). Relative to 
the typical rural US county, being located in rural Alabama is associated with about 6 
percentage points lower job growth, while rural Mississippi counties grew about 2 
percentage points faster than otherwise similar counties across the nation. Though this is 
somewhat simplistic, this suggests that rural Alabama counties underperformed the 
national average while rural Mississippi counties over-performed the national average in 
terms of job growth (after accounting for their other characteristics). The difference 
between the typical WIRED county and the typical US county is rather insignificant in 
most of the region’s micropolitan and metropolitan areas.  
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The initial characteristics in neighboring counties—i.e., their 1990 income, employment—
tended to reduce WIRED rural and micropolitan area county employment growth about 3 
percentage points below the corresponding effect across all US rural counties. This 
illustrates how weaknesses in neighboring counties can have adverse spillovers on the 
county of interest. However, the region’s metropolitan counties experienced about three 
percentage point faster job growth due to favorable characteristics in their neighboring 
counties. In particular, Perry County Mississippi significantly benefited in this account 
(+6.3). 
 
Lower average educational attainment in the WIRED region relative to the nation is 
associated with lower relative job growth. In particular, educational attainment is 
associated with about 4 percentage points lower job growth in rural WIRED counties and 
about 6 percentage points less growth in the region’s metropolitan area counties. On a 
slightly more favorable note, lower educational attainment is not a key factor in reducing 
job growth in the WIRED region’s micropolitan counties. Note that there is significant 
diversity in these results. For example, the influence of educational attainment in Newton 
county Mississippi was about at the national average, while Conecuh county’s educational 
attainment is associated with reducing its job growth by almost 7 percentage points below 
the national average. Likewise, among metropolitan counties, educational attainment is 
associated with reducing Lowndes county Alabama’s employment growth by about 10 
percentage points below the national average. There is also a wide range in the effects of 
educational attainment in WIRED micropolitan counties in Mississippi including Lowndes 
(+6.5), and Oktibbeha (+13.9).  
 
Difference in initial age distribution of the population tends to slightly favor the WIRED 
rural and micropolitan counties over the typical US rural and micropolitan county. Among 
WIRED rural and micropolitan counties, Perry county Alabama (-2.7 percent), Kemper 
county Mississippi (-2.8 percent), and Oktibbeha county Mississippi (-3.5 percent) are the 
notable underperformers. Except Perry county Mississippi whose performance is the same 
as the national average, all other metropolitan counties experienced lower employment 
growth than the typical US metropolitan county due to its initial age distribution. 
 
The initial 1990 economic structure—measured by initial period wages, share of 
agriculture employment, 1990-2000 industry mix employment growth, and median 
household income —tends to explain very little of the average differential between 
national rural job growth and rural WIRED county job growth. Yet, there is again 
considerable diversity across the region. For example, Greene county Mississippi’s initial 
1990 economic structure is associated with about 9 percentage point faster job growth over 
the period than the national average, while Choctaw county Alabama’s initial economic 
structure is associated with about 16 percentage point slower employment growth than the 
national average.  
 
For both micropolitan and metropolitan area counties, 1990-2004 job growth in the 
WIRED region exceeded the national average by about 5 percentage points due to a more 
favorable initial economic structure. As before, there is considerable diversity as Hale 
county Alabama (+22.5 percent) and Kemper county Mississippi (+19.4 percent) sharply 
exceeds the national average due to its 1990 economic structure, but Perry county 
Mississippi (-8.9 percent) lags the national average on this account. Yet, a clear theme is 
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that as far as job growth is concerned, the region’s historic economic structure is not 
presenting any more of an impediment than typically found elsewhere in the country. 
 
The natural amenity variables tend to be positively associated with employment growth in 
the WIRED region relative to the national average. On this account, the WIRED region 
grew 5.2 percentage points faster in rural counties, 4.6 percentage points in micropolitan 
counties and 1.9 percentage points in metropolitan counties than the corresponding average 
in the US. 
 
Probably the most important measure is the residual term. On average, the residual equals 
zero meaning that for the typical US county, the regression model exactly predicts its 
actual employment growth (or the dependent variable). Thus for an individual county, the 
sign of the residual term essentially reflects whether the county is under or over performing 
the national average given its characteristics. Though we cannot be sure why without 
further investigation, positive figures indicate that a county is doing well given its 
underlying characteristics, while a negative number would suggest that the county is doing 
worse than what would be expected given their explained characteristics. Thus, these 
residuals are good signals of which counties would need further action or further study.  
 
Map 1 shows the residual term for employment growth. It appears that in general over 
performing counties are located on the border of the WIRED region, while under 
performers are found mostly inside the region. Although further investigation is required, it 
seems like Tuscaloosa county Alabama benefits from Birmingham Alabama, Lowndes 
county Alabama from Montgomery Alabama, Greene county Mississippi from Mobile 
Alabama, and Covington county Mississippi from Hattiesburg Mississippi. Among under 
performing counties in terms of employment growth, Lamar county Alabama and Clarke 
county Mississippi fall way below the national average.     
 
Confirming the above result, table 2 shows that the typical rural WIRED county is 
experiencing about 5 percentage point faster employment growth than what would be 
expected given their characteristics. In particular, Covington county Mississippi stands out 
as faring particularly well, exceeding its predicted job growth rate by 38 percentage points. 
However, Lamar county Alabama is lagging their predicted growth rate by 29 percentage 
points. Clearly, both counties would be high priorities for further examination of the 
“hidden” causes for this under and over performance.  
 
The average WIRED region micropolitan county job growth is underperforming what 
would be expected given their observed characteristics by about 4.5 percentage points. 
Again, there is tremendous heterogeneity such as Lowndes county Mississippi on the low 
end, and Oktibbeha county Mississippi on the high end of expected job growth 
performance.  
 
The typical WIRED region metropolitan county employment growth exceeds the 
expectation based on their characteristics by about 1 percentage point. Yet, there is 
amazing differences across the region—e.g., Tuscaloosa county Alabama’s job growth rate 
exceeds the forecast by fully 23 percentage points. Clearly, one explanation is that 
Tuscaloosa county Alabama houses the University of Alabama, but another explanation is 
that it is the largest urban center in the region. On the other end, Perry county Mississippi 
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(-18.5 percent) sharply underperforms what would be expected given its underlying 
characteristics. Though it is part of the Hattiesburg metropolitan area, Perry county is one 
of the outlying metropolitan counties and may not be fully participating in regional 
growth—possibly illustrating a need for more regional approaches. 
 
In sum, the very strong average employment growth residuals in rural WIRED counties 
suggest that the reason why the region’s rural employment growth lags the national 
average is the adverse impacts of the other explanatory factors (e.g., education, age 
distribution, etc). Given its underlying structure, these counties have done better than what 
would be expected. Conversely, the opposite story can be told for the WIRED region’s 
micropolitan counties—i.e., in addition to explanatory factors that helped pull the those 
counties down, there are unexplained factors that further pulled them down. Finally, the 
small positive residual term for the typical WIRED region metropolitan county suggests 
the region’s metropolitan counties are actually slightly overperforming. 
 
 Map 1: Unexplained 1990-2004 employment growth 
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Population growth  

Table 3 shows that the WIRED region experienced lower population growth than the U.S. 
across rural counties (-2 percent), micropolitan counties (-10 percent), and metropolitan 
counties (-18 percent). Only counties in rural Mississippi have grown faster than the 
typical rural U.S. county: Covington (+16.3 percent), Greene (+22.2), Leake (+15.2), 
Neshoba (+13.3 percent), Newton (+3.0 percent), Scott (+12.0), Smith (+1.8 percent), and 
Wayne (+2.4). Conversely, counties lagging behind the national average are located 
mainly in Alabama: Perry (-15.1 percent), Sumter (-18.7 percent), Dallas (-18.9), Greene (-
29.5 percent), and Walker (-21.6 percent). 
 
Hing closer than average proximity to urban centers is respectively associated with about 1 
and 3 percentage point faster population growth in the typical rural and micropolitan 
WIRED county compared to their corresponding US counterparts.  In metropolitan areas, 
distance is associated with about two percentage point lower population growth in the 
WIRED region compared to the typical US metropolitan county. Relative to the typical 
metro US county, Tuscaloosa county Alabama (-7.1 percent) and Perry county Mississippi 
(-9.7 percent) experience the largest adverse effects in the region due to a lack proximity to 
larger metropolitan areas (compared to similar size metropolitan areas in the US).  
 
As in the case of employment growth, the population of the nearest/actual metropolitan 
area explains relatively little of the difference between the WIRED region’s population 
growth and the national average. Nonetheless, reflecting heterogeneity in the rural WIRED 
region, counties such as Conecuh county Alabama (+2.7 percent), Leake county 
Mississippi (+3.9), and Scott county Mississippi (+4.0) have grown substantially faster 
than the typical rural US county due to the population of the nearest urban centers.  
 
Relative to an otherwise equivalent rural US county, rural Alabama counties experience 
about one percentage point faster population growth compared to a favorable nine 
percentage point gap for Mississippi counties. In micropolitan areas, Alabama counties 
outgrew the typical US county by 6.6 percentage points, while Mississippi counties grow 
faster than the national average by 4.5 percentage points. In metropolitan areas, the 
Mississippi effect is about three times that of Alabama. 
 
Compared to the typical rural US county, the initial characteristics in neighboring counties 
led to a 2.7 percentage point decline in population growth among rural WIRED counties. 
The WIRED region’s micropolitan and metropolitan counties experience about the same 
population growth effects as a corresponding US county as a result of neighboring county 
characteristics. 
 
Differences in educational attainment explain lower population growth in rural and 
micropolitan WIRED counties relative their national averages, while metropolitan counties 
experience about one percentage point faster growth than the typical metropolitan US 
county. Across rural, micropolitan, and metropolitan counties, only Lowndes county 
Mississippi (+3.0 percent), Oktibbeha county Mississippi (+3.8 percent), Greene county 
Alabama (+3.6 percent), Hale county Alabama (+1.4 percent), and Tuscaloosa county 
Alabama (+3.1 percent) exceed their respective national averages because of educational 
attainment.  
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Initial age distribution has created a gap in population growth between the WIRED region 
and the US. Relative to the corresponding average US county, population in WIRED 
counties grew about one percentage point less in rural counties, about three percentage 
points less in micropolitan counties, and five percentage points less in metropolitan 
counties due to age distribution. Nevertheless, substantial heterogeneity is observed across 
the WIRED region. 
 
Differences in initial 1990 economic structure tend to modestly favor the WIRED region in 
terms of population growth over the US. Due to this factor on average, WIRED county 
population growth exceeded the national average by about two percentage points across all 
the county types. Choctaw county Alabama, Monroe county Alabama, Wilcox county 
Alabama, Clay county Mississippi, Lauderdale county Mississippi, Lowndes county 
Mississippi, Tuscaloosa county Alabama, Walker county Alabama, and Perry county 
Mississippi are the only underperforming WIRED counties on this score. 
 
Because of differences in natural amenities, rural and metropolitan WIRED regions 
outperform similar US counties by respectively 1.5 and 2.6 percentage points. There is 
virtually no significant difference between micropolitan WIRED counties and the typical 
micropolitan US county in terms of the influence of the natural amenity variables. 
 
The residual results in table 3 suggest that the typical rural WIRED county is experiencing 
about two percentage point faster population growth than what would be expected given its 
characteristics. Rural WIRED counties such as Choctaw, and Wilcox in Alabama, and 
Covington, Greene, Leake and Scott in Mississippi over perform the national average by 
10.0 percentage points or more. These counties deserve closer examination to understand 
the causes of their high performance compared to otherwise equal counties across the 
country. 
 
Given their underlying characteristics, 1990-2004 population growth in micropolitan 
WIRED counties underperform otherwise equal US counties by about two percentage 
points. Nevertheless, illustrating the heterogeneity across the region, Lauderdale and 
Lowndes counties fall below national average by 10 percentage points or more, whereas 
Clay and Jasper counties are above the national average by at least 10 percentage points.  
 
Compared to the typical metropolitan US county, the average metropolitan WIRED county 
exceeds its predicted population growth by 1.7 percentage points. However, Walker county 
Alabama (-25.3 percent) and Perry county Mississippi (-9.2 percent) fare way below their 
predicted population growth, which warrants further study. In sum, the relatively small 
residual terms in the WIRED region suggest that the other explanatory factors (education, 
initial age distribution, etc) are the primary reasons for the WIRED region to have lower 
population growth—especially in micropolitan and metropolitan counties (though this 
effect varies across the region). 
 
Map 2 confirms that in terms of population growth, the deficit of WIRED counties 
compared to the similar US counties is negligible. Indeed, less than 50 percent of counties 
fall below the US average in terms of population growth.   



63  

Map 2: Unexplained 1990-2004 population growth 
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Per capita income  
 
In 2004, the typical rural US county’s per-capita income exceeded the average rural 
WIRED county’s income by $2,600 (table 4). The gap in per capita income between the 
US and the WIRED region increases to $2,900 in micropolitan counties and $7,400 in 
metropolitan counties. Across region’s rural, micropolitan, and metropolitan counties, only 
Marengo county Alabama (+$800), Neshoba county Mississippi (+$2,400), Smith county 
Mississippi ($900), and Lauderdale county Mississippi (+$900) stand above the national 
averages for per-capita income.   
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Distance to major urban centers is not a key factor in explaining the average gap in per 
capita income between the US and the WIRED region. This holds across rural, 
micropolitan and metropolitan counties. The typical rural WIRED county experiences 
$100 lower per capita income due remoteness from larger urban centers compared to the 
typical rural US county, but the difference favors the WIRED region by about $300 in both 
micropolitan and metropolitan counties.  
 
The population of the nearest/actual metropolitan, state effect, neighbor counties’ 
characteristics, initial education, and initial economic structure are also not strong 
contributors to the difference between the WIRED region’s per capita income and the 
national average. The same holds for initial age distribution, although the following 
counties: Perry, Sumter, Wilcox, Greene, Hale, and Lowndes in Alabama, all require 
further investigation for their weak performance on this account. 
 
As a result of the natural amenity factors, the rural and micropolitan WIRED region 
counties lag behind their typical respective US counties by $800 for rural counties, and 
$2,200 for micropolitan counties. However, lagging the nation on this account is not 
necessarily a negative attribute. As long noted by economists, people are willing to trade a 
higher quality of life for lower income—thus the lower incomes in the WIRED region may 
reflect this tradeoff. Among metropolitan counties, the typical WIRED county has $700 
more per capita income than the typical metropolitan US county.  
 
Turning to the all important per-capita income residual terms, in rural areas, the typical 
WIRED county out performs an otherwise equal rural US county by $700. However, high 
variation is observed across the rural WIRED counties. To understand how these 
unobserved factors explain per capita income, further investigation is needed for over-
performing counties (e.g., in Leake, Neshoba, and Newton in Mississippi) as well as 
underperforming counties (e.g., in Lamar in Alabama, and Greene in Mississippi).  
 
In micropolitan areas, the typical WIRED county underperforms an otherwise equal 
micropolitan US county by $200. Table 4 illustrates to key outliers: Clarke and Lowndes 
counties in Mississippi, where they respectively trail otherwise equal US micropolitan 
counties by $2,100 and $2,700. 
 
The average WIRED region metropolitan county’s per capita income is about $600 above 
that of an otherwise equal U.S. metropolitan county. Some noteworthy “overperformers” 
include Greene, Lowndes, and Tuscaloosa counties, all of which exceed their respective 
expected per capita income level by more than $1,000. Yet, the positive residual terms for 
rural and metropolitan counties in the WIRED region and a small negative figure in 
WIRED micropolitan counties suggest that it is the other explanatory factors (e.g., age 
distribution, education, remoteness, etc) that are the key reasons why the WIRED region 
has lower per-capita incomes than their corresponding US county categories. 
 
The pattern (see map 3) of unexplained per capita income within the WIRED region shows 
that in general counties crossed by interstates 20 (Tuscaloosa Alabama, Greene Alabama, 
Lauderdale Mississippi, Newton Mississippi, and Scott Mississippi), 59 (Jones Mississippi, 
Lauderadale Mississippi, Perry Alabama, Dallas Alabama, and Lowndes Alabama), and 65 
(Conecuh Alabama and Lowndes Alabama) tend to perform unexpectedly well given their 
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conditions. For some reasons, this pattern does not hold for Clark county Mississippi 
crossed by I-59, and Sumter county Alabama crossed by I-20 and I-59. 
 
Map 3: Unexplained 2004 per capita income 

0.5 0 0.50.25 Decimal Degrees

Unexpected per capita income
uscounties selection
map_3.RESID_PERI

-3 - -2

-1

0 - 1

2 - 3

4 - 5

Clarke

Dallas

Hale

Wilcox

Monroe

PerrySumter

Perry

Tuscaloosa

Walker

Jones

Scott

Pickens

Wayne

Marion

Smith Clarke
Choctaw

Jasper

Lamar

KemperLeake

Clay

Greene

Greene

Conecuh

Fayette

Lowndes

Noxubee
Winston

Newton

Neshoba

Lauderdale

LowndesOktibbeha

Covington



66  

Concluding remarks 
 
Although there is a great deal of heterogeneity across the region’s counties, the Alabama-
Mississippi WIRED region is characterized by low educational attainment, low 
employment growth, and low per-capita income. As a result, more than 70 percent of 
WIRED counties have experienced 20 percent or higher poverty rates in each of the last 4 
censuses, 1970, 1980, 1990, and 2000. Their common identity calls for collaboration rather 
than competition among the 37 counties involved in the AL-MS WIRED project. 
 
Controlling for key initial conditions, the regression results suggest that remoteness from 
larger urban centers (defined as having at least 10,000 people) plays a significant role in 
promoting employment growth. Similarly, either being part of a larger metropopolitan area 
or being closer to a larger urban center is conducive to faster population growth. Especially 
in rural communities, per-capita income is inversely associated with distance to larger 
urban centers and positively associated with the population of the nearest urban areas.  
 
The results also underscore the role of spatial linkages between counties. Employment and 
income levels of neighboring counties exert either negative or positive effects on 
employment and population growth, as well as on per capita income across rural, 
micropolitan, and metropolitan counties. The existence of significant spatial association 
and spillovers supports the calls for more regional approaches in addressing development 
and related issues. 
 
Over the 1990-2004 period, employment grew faster in the US than in the AL-MS WIRED 
region. However, there is great variability in the region as counties such as Marengo and 
Marion in Alabama, and Covington, Greene, Leake, Neshoba, and Noxubee, Jones in 
Mississippi have grown faster than their national peers did on average. 
 
The typical rural WIRED county experiences faster job growth than what would be 
expected given its characteristics. Nonetheless, these averages obscure significant 
heterogeneity in the region. For example, while Covington county Mississippi sharply 
exceeds its predicted growth rate, Lamar county Alabama is far below its predicted job 
growth. Conversely, the average WIRED region micropolitan county job growth is 
underperforming what would be expected given its observed characteristics. Yet, the 
typical WIRED region metropolitan county employment growth exceeds the expectation. 
Thus, despite some challenging conditions, a large share of the wired region’s counties are 
faring better than what would be expected, though they still need to perform even better if 
they are to catch the national average. 
 
Overall, the WIRED region experiences lower population growth than the US across rural, 
micropolitan, and metropolitan counties. Yet, many counties in rural Mississippi have 
grown faster than the typical rural US county. On the contrary, counties lagging behind the 
national average are often located in Alabama. The typical rural WIRED county is growing 
faster than what would be expected given its characteristics, while average micropolitan 
WIRED county is growing slower than expected. Compared to the typical metropolitan US 
county, the average metropolitan WIRED county exceeds its predicted population growth. 
However, Walker county Alabama and Perry county Mississippi fare well below their 



67  

predicted population growth. Indeed, such outliers merit further assessment as to why they 
are performing so much better or worse than what could be expected given their 
conditions. 
 
In 2004, the typical US county had a greater per capita income than the average WIRED 
county. It is noteworthy to note that within the WIRED region, Marengo county Alabama, 
Neshoba county Mississippi, Smith county Mississippi, and Lauderdale county Mississippi 
are well above the national average in terms of per-capita income. Unexplained per capita 
income is greater for a typical rural WIRED county than for the average rural US county. 
In micropolitan areas, the typical WIRED county underperforms the average micropolitan 
US county, while the average WIRED region metropolitan county is over performing its 
expected per capita income given its observed characteristics. Indeed, metropolitan 
counties such as Greene, Lowndes, and Tuscaloosa exceed their respective expected per 
capita income by more than $1,000. Thus, as in the case of job growth, it is encouraging 
that a large number of the AL-MS WIRED region’s county’s are out-performing otherwise 
equal U.S. counties, though more needs to be done to fully eliminate the gap with the rest 
of the nation. 
 
Further investigation is necessary, especially in efforts to unveil the “hidden” variables 
causing the difference between the WIRED region and the US. For example, is this related 
to strong community capacity, strong community governance, or just blind luck. This next 
round investigation should also focus on counties faring way below or above their 
respective national averages. Nonetheless, preliminary results obtained from the present 
analysis pinpoint remoteness and population size along with educational attainment as 
critical in shaping the social and economic environment within the WIRED region. In 
addition, given the significant effect of the characteristics of the neighboring counties and 
proximity to urban centers, regional approaches to address development issues should be 
preferred to individual counties working in isolation.  



68  

References 
 
Henry, M.S., Barkley, D.L. and Bao, S. 1997. “The Hinterland’s Stake in Metropolitan Area 

Growth.” Journal of Regional Science, 37, 479-501. 
Oaxaca, Ronald L. and Michael R. Ransom. 1988. “Searching for the Effect of Unionism 

on the Wages of Union and Nonunion Workers.” Journal of Labor Research 9, 
139-48. 

Oaxaca, Ronald L. and Michael R. Ransom. 1998. “Calculation of Approximate Variances 
for Wage Decomposition Differentials.” Journal of Economic and Social 
Measurement 24, 55-61. 

Partridge, Mark D. and Dan S. Rickman. 2006. The Geography of American Poverty: Is There a 
Role for Place Based Policy? Kalamazoo, MI: W.E. Upjohn Employment Institute. 

Partridge, M.D., D.S. Rickman, K. Ali, and M.R. Olfert, 2006. "Does the New Economic 
Geography Explain U.S. Core-Periphery Population Dynamics?" unpublished 
manuscript available at 
http://aede.osu.edu/pro2rams/Swank/S~ank%20Research%20Papers.htm. 

Partridge, M.D., D.S. Rickman, K. Ali, and M.R. Olfert, 2007. "Employment Growth in 
the American Urban Hierarchy: Long Live Distance," Available at 
http://aede.osu.edu/programs/SwankiSwank%20Research%20Papers.htm. 

Roback,J. 1982. “Wages, Rents, and the Quality of Life” Journal of Political Economy  90, 
1257-78.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://web.ebscohost.com.proxy.lib.ohio-state.edu/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZMtqazTLOk63nn5Kx95uXxjL6orUm2pbBIrq2eSbCwrki4qrI4v8OkjPDX7Ivf2fKB7eTnfLujr1Gypq5QsaivPurX7H%2b72%2bw%2b4ti7feHkpIzf3btZzJzfhrumsEmupq9IpNztiuvX8lXk6%2bqE0tv2jAAA&hid=122
http://web.ebscohost.com.proxy.lib.ohio-state.edu/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZMtqazTLOk63nn5Kx95uXxjL6orUm2pbBIrq2eSbCwrki4qrI4v8OkjPDX7Ivf2fKB7eTnfLujr1Gypq5QsaivPurX7H%2b72%2bw%2b4ti7feHkpIzf3btZzJzfhrumsEmupq9IpNztiuvX8lXk6%2bqE0tv2jAAA&hid=122
http://web.ebscohost.com.proxy.lib.ohio-state.edu/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZMtqazTLOk63nn5Kx95uXxjL6orUm2pbBIrq2eSbCwrki4qrI4v8OkjPDX7Ivf2fKB7eTnfLujr1Gypq5QsaivPurX7H%2b72%2bw%2b4ti7feHkpIzf3btZzJzfhrumsk%2byqLJMpNztiuvX8lXk6%2bqE0tv2jAAA&hid=122
http://web.ebscohost.com.proxy.lib.ohio-state.edu/ehost/viewarticle?data=dGJyMPPp44rp2%2fdV0%2bnjisfk5Ie46bZMtqazTLOk63nn5Kx95uXxjL6orUm2pbBIrq2eSbCwrki4qrI4v8OkjPDX7Ivf2fKB7eTnfLujr1Gypq5QsaivPurX7H%2b72%2bw%2b4ti7feHkpIzf3btZzJzfhrumsk%2byqLJMpNztiuvX8lXk6%2bqE0tv2jAAA&hid=122
http://aede.osu.edu/pro2rams/Swank/S%7Eank%20Research%20Papers.htm
http://aede.osu.edu/programs/SwankiSwank%20Research%20Papers.htm


69  

Appendix 
 
Appendix table 1: Variable Definitions and Descriptive Statistics 
Variable Description Source Mean St. dev. 
Dependent Variable 
Employment change 

Percentage change in total employment over 1990-
2004 

U.S. BEA, REIS 21.64 26.11 

Population change Percentage change in population over 1990-2004 U.S. Census Bureau 
http://www.census.g
ov/popest/counties/ 
for 2004 and 1990 
Census for 1990. 

24.28 32.34 

Per-capita income 2004 Per capita income U.S. BEA, REIS 26249.31 6197.86 
Explanatory Variables:     
Dist to nearest/actual urban 
center (micropolitan or 
metropolitan area, CBSA) 

Distance (in km) between centroid of a county and 
population weighted centroid of the nearest urban 
center, if the county is not in an urban center. It is 
the distance to the centroid of its own urban center if 
the county is a member of an urban center (in kms). 

1990 Census, C-
RERL 

34.61 32.44 

Inc dist to metro Incremental distance to the nearest/actual 
metropolitan area in kms (see Partridge et al. (2006, 
2007) for details) 

Authors’ est. 36.68 49.06 

Inc dist to metro>250k Incremental distance to the nearest/actual 
metropolitan area with at least 250,000 population in 
1990 in kms (see Partridge et al. (2006, 2007) for 
details) 

Authors’ est. 56.29 97.27 

Inc dist to metro>500k Incremental distance to the nearest/actual 
metropolitan area with at least 500,000 population in 
1990 in kms (see Partridge et al. (2006, 2007) for 
details) 

Authors’ est. 40.67 66.83 

Inc dist to metro>1500k Incremental distance to the nearest/actual 
metropolitan area with at least 1,500,000 population 
in 1990 in kms (see Partridge et al. (2006, 2007) for 
details) 

Authors’ est. 89.77 111.47 

Nearest/Actual Urban Center 
pop 

1990 Population of the nearest/actual urban center 
measured as a micropolitan or metropolitan area (see 
Partridge et al. (2006, 2007) for details).  

Authors’ est. 374,271.3 1,377,909.3 

Inc pop of nearest metro Incremental population of the nearest/actual 
metropolitan area, 1990 (see Partridge et al. (2006, 
2007) for details) 

Authors’ est. 186,155.0 457,600.8 

Inc pop of metro>250k Incremental population of the nearest/actual 
metropolitan area with at least 250,000 population in 
1990 (see Partridge et al. (2006, 2007) for details) 

Authors’ est. 475,334.1 908,103.9 

Inc pop of metro>500k Incremental population of the nearest/actual 
metropolitan area with at least 500,000 population in 
1990 (see Partridge et al. (2006, 2007) for details) 

Authors’ est. 613,128.6 1,263,115.2 

Inc pop of metro>1500k Incremental population of the nearest/actual 
metropolitan area with at least 1,500,000 population 
in 1990 (see Partridge et al. (2006, 2007) for details)

Authors’ est. 1,235,251.3 2,159,221.8 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.census.gov/popest/counties/
http://www.census.gov/popest/counties/
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Appendix table 1 (Continued)   
Weather/Amenitya      
Sun hours Mean January sun hours ERS, USDA 151.41 33.21 
January temp Mean January temperature (degree F) ERS, USDA 32.95 12.07 
July humidity Mean July relative humidity (%) ERS, USDA 56.15 14.49 
Typography Topography score 1 to 24, in which 24 represents 

the most mountainous terrain 
ERS, USDA 8.83 6.59 

Percent water Percent of county area covered by water  ERS, USDA 4.61 11.29 
Economic/Demographic     
Median HH inc Median household income 1989 1990 Census 23,842.7 6,388.8 
1990-2000 Industry mix 
growth 

Industry mix employment growth, calculated by 
multiplying each industry's national employment 
growth (between 1990 and 2000) by the initial 
period (1990) county industry employ. shares in 
each one-digit sector and summing across all 
sectors. 

1990, 2000 BEA, 
Regional Econ. 
Info. System, 
Authors’ est. 

0.16 0.04 

Agriculture share 1990 Percent employed in agriculture sector 1990 Census 8.45 8.20 
Percent pop under 6 years Percent of 1990 population under 6 years 1990 Census 10.08 1.45 
Percent pop 7-17 years Percent of 1990 population 7-17 years 1990 Census 16.78 2.34 
Percent pop 18-24 years Percent of 1990 population 18-24 years 1990 Census 9.18 3.43 
Percent pop 55-59 years Percent of 1990 population 55-59 years 1990 Census 4.56 0.73 
Percent pop 60-64 years Percent of 1990 population 60-64 years 1990 Census 4.70 0.98 
Percent pop 65+ years Percent of 1990 population over 65 years 1990 Census 14.97 4.33 
Percent HS graduate Percent of 1990 population 25 years and over that 

are high school graduates 
1990 Census 34.36 6.12 

Percent some college Percent of 1990 population 25 years and over that 
have some college 

1990 Census 16.39 4.50 

Percent associate degree Percent of 1990 population 25 years and over that 
have an associate degree 

1990 Census 5.34 2.10 

Percent college graduate Percent of 1990 population 25 years and over that 
are 4-year college graduates 

1990 Census 13.43 6.45 

Percent Hispanic Percent of 1990 population Hispanic 1990 Census 4.37 10.96 
Percent African American Percent of 1990 population African-American 1990 Census 8.60 14.32 
Percent Asian-Pacific Percent of 1990 population Asian and Pacific 

islands origin 
1990 Census 0.59 1.26 

Percent Native American Percent of 1990 population that are Native American 1990 Census 1.44 5.59 
Percent other race Percent of 1990 pop. with other race background 1990 Census 1.80 4.57 
Percent immig 1985-90 Percent of 1990 pop. immigrated over 1985-90 1990 Census 0.48 0.96 
Surrounding Variables     
Employment density_surr Weighted average total/sectoral emploment in 

surrounding counties within a BEA regionb
1990 Census, 
Authors’ est. 

663.44 1,553.27 

Median HH inc_surr Weighted average median household income in 
surrounding counties within a BEA regionb

1990 Census, 
Authors’ est. 

26,753.7 4795.7 

State fixed effects (FE) Dummy variables  n.a. n.a. 
N   3029  
Source: Partidge et al. (2006, 2007) 
Notes: Centroids are population weighted. The metropolitan/micropolitan definitions follow from the 2003 definitions. 
BEA = Bureau of Economic Analysis, REIS; ERS, USDA = Economic Research Services, U.S. Department of 
Agriculture; C-RERL = Canada Rural Economy Research Lab, University of Saskatchewan. See Partridge and Rickman 
(2006) for more details of the variable sources and sample selection. 
a. To add temperature and water area and topography together meaningfully, we used standardized measures. 
Standardizing recalibrates each scale item so it has an average (mean) of zero and a standard deviation of 1. 
b. The surrounding BEA region variables are calculated as the average of the region net of the county in question. The 
BEA economic regions are 177 functional economic areas constructed by the BEA.  
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Appendix table 2: Estimation results for 1990-2004 U.S. county employment growth 
 Rural Micro Metro 

 coeff. std dev. t-stat. coeff. std dev. t-stat. coeff. std dev. t-stat. 

Intercept 30.880 25.518 1.2 -2.864 31.566 -0.1 205.690 127.540 1.6 
Initial employment -3.53E-04 1.21E-04 -2.9 -1.99E-04 1.45E-04 -1.4 -8.71E-06 4.45E-06 -2.0 
Distance to nearest or actual urban center -0.112 0.022 -5.1 0.151 0.214 0.7 0.062 0.098 0.6 
Inc Dist to MA -0.036 0.014 -2.5 -0.016 0.019 -0.9 0.031 0.264 0.1 
Inc Dist to MA>250 -0.027 0.011 -2.5 -0.022 0.017 -1.3 -0.079 0.028 -2.8 
Inc Dist to MA>500 -0.021 0.013 -1.6 -8.86E-05 0.017 0.0 -0.051 0.021 -2.5 
Inc Dist to MA>1500 -0.009 0.008 -1.0 0.012 0.011 1.0 -0.031 0.014 -2.2 
Nearest CBSA 1990 population 0.018 0.007 2.6 0.031 0.075 0.4 0.001 3.65E-04 1.9 
Incremental population of nearest metro 1990 0.001 0.002 0.8 4.60E-04 0.002 0.2 0.002 0.003 0.7 
Incremental population of metro with at least 250K population 1990 2.75E-04 0.001 0.3 0.001 0.001 1.0 3.78E-04 0.001 0.3 
Incremental population of metro with at least 500k population 1990 -4.24E-04 0.001 -0.6 4.35E-04 0.001 0.6 3.62E-04 0.001 0.5 
Incremental population of metro with at least 1500k population 1990 -3.79E-04 3.69E-04 -1.0 -3.77E-05 2.49E-04 -0.2 -1.94E-04 3.13E-04 -0.6 
Water area -0.596 0.658 -0.9 1.266 0.917 1.4 -0.172 0.805 -0.2 
Winter sun -3.450 1.599 -2.2 -5.657 1.958 -2.9 5.107 1.865 2.7 
Warm winter 2.203 2.025 1.1 8.561 2.456 3.5 4.376 4.351 1.0 
Summer humidity 1.168 1.866 0.6 -6.497 1.745 -3.7 -3.636 1.957 -1.9 
Topographic variation 2.982 0.754 4.0 0.964 0.921 1.0 2.485 2.260 1.1 
1990 Percent employed in agriculture sector -0.218 0.104 -2.1 -0.474 0.239 -2.0 0.985 0.879 1.1 
Average wage in 1990 -0.002 3.00E-04 -6.6 -0.003 3.52E-04 -8.2 -0.003 0.001 -3.0 
1990-2000 Industry mix growth 168.052 23.926 7.0 151.665 33.333 4.6 214.319 60.934 3.5 
Percent of 1990 population under 6 years 0.555 0.623 0.9 1.796 1.433 1.3 -0.427 2.668 -0.2 
Percent of 1990 population 7-17 years -0.384 0.476 -0.8 0.196 0.796 0.2 -1.113 2.577 -0.4 
Percent of 1990 population 18-24 years -0.224 0.404 -0.6 0.008 0.350 0.0 -3.694 1.698 -2.2 
Percent of 1990 population 55-59 years 0.902 1.059 0.9 1.542 1.574 1.0 -13.820 6.792 -2.0 
Percent of 1990 population 60-64 years 2.994 0.947 3.2 2.605 2.629 1.0 1.521 3.324 0.5 
Percent of 1990 population over 65 years -1.926 0.349 -5.5 -0.944 0.434 -2.2 -4.042 1.674 -2.4 
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Appendix table 2(continued)        

 Rural Micro Metro 

 coeff. std dev. 
t-

stat. coeff. std dev. t-stat. coeff. std dev. t-stat. 
Percent of 1990 population 25 years and over that are high school graduates 0.036 0.174 0.2 0.372 0.320 1.2 0.199 0.442 0.4 
Percent of 1990 population 25 years and over that have some college 0.627 0.246 2.5 1.076 0.420 2.6 0.461 0.665 0.7 
Percent of 1990 population 25 years and over that have an associate degree 0.490 0.366 1.3 -1.109 0.709 -1.6 -2.118 1.273 -1.7 
Percent of 1990 population 25 years and over that are 4-year college graduates 0.571 0.265 2.2 0.961 0.269 3.6 0.934 0.365 2.6 
Percent of 1990 population Hispanic -0.068 0.105 -0.7 -0.065 0.247 -0.3 -0.028 0.311 -0.1 
Percent of 1990 population African-American -0.306 0.097 -3.1 -0.426 0.083 -5.1 -0.441 0.221 -2.0 
Percent of 1990 population Asian and Pacific islands origin -2.487 2.147 -1.2 -3.535 2.252 -1.6 -1.407 0.914 -1.5 
Percent of 1990 population that are Native American 0.181 0.097 1.9 0.074 0.149 0.5 1.179 0.691 1.7 
Percent of 1990 pop. with other race background -0.114 0.250 -0.5 -0.020 0.595 0.0 -1.125 0.859 -1.3 
Weighted average total/sectoral employment in surrounding counties within a 
BEA region -0.962 0.983 -1.0 -1.385 1.485 -0.9 2.262 1.252 1.8 
Weighted average median household income in surrounding counties within a 
BEA region 0.001 2.68E-04 2.1 4.98E-04 3.88E-04 1.281 -0.001 3.84E-04 -1.9 

Observations  1300   672   1057  
R2  0.45   0.46   0.43  

Notes: the sample corresponds to the U.S. counties following the sample employed by Partridge and Rickman (2006). The rural sample is non-micropolitan and non-
metropolitan counties. Micro is micropolitan counties and metro is metropolitan counties using the 2003 U.S. Census Bureau defintions. 
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Appendix table 3: Estimation results for 1990-2004 U.S. county population growth 

 Rural Micro Metro 

 coeff. std dev. t-stat. coeff. std dev. t-stat. coeff. std dev. t-stat. 

Intercept 40.226 17.932 2.2 30.345 25.920 1.2 104.110 25.144 4.1 
Initial population 3.31E-05 6.41E-05 0.5 -3.28E-06 5.75E-05 -0.1 -4.60E-06 1.90E-06 -2.4 
Distance to nearest or actual urban center -0.134 0.016 -8.2 0.152 0.148 1.0 0.151 0.046 3.3 
Inc Dist to MA -0.047 0.010 -4.7 -0.037 0.017 -2.2 -0.079 0.138 -0.6 
Inc Dist to MA>250 -0.035 0.008 -4.6 -0.030 0.013 -2.4 -0.074 0.014 -5.4 
Inc Dist to MA>500 -0.021 0.010 -2.1 -0.006 0.013 -0.5 -0.035 0.014 -2.6 
Inc Dist to MA>1500 -0.008 0.006 -1.4 0.012 0.008 1.5 -0.029 0.008 -3.6 
Nearest CBSA 1990 population 0.011 0.006 1.8 -0.032 0.052 -0.6 0.001 3.46E-04 1.9 
Incremental population of nearest metro 1990 0.001 0.001 0.5 7.87E-05 0.001 0.1 0.001 0.002 0.8 
Incremental population of metro with at least 250K population 1990 -1.62E-04 0.001 -0.2 0.001 0.001 1.3 0.001 0.001 0.8 
Incremental population of metro with at least 500k population 1990 -4.70E-04 0.001 -0.8 1.65E-04 3.79E-04 0.4 2.71E-04 4.44E-04 0.6 
Incremental population of metro with at least 1500k population 1990 -2.60E-04 2.73E-04 -1.0 -5.32E-05 1.66E-04 -0.3 -6.99E-05 2.29E-04 -0.3 
Water area -0.961 0.613 -1.6 -0.007 0.694 0.0 -0.865 0.567 -1.5 
Winter sun -2.500 1.287 -1.9 -3.908 1.684 -2.3 3.679 1.461 2.5 
Warm winter 2.038 1.428 1.4 3.907 1.815 2.2 4.864 2.914 1.7 
Summer humidity -2.369 1.132 -2.1 -6.586 1.330 -5.0 -3.780 1.381 -2.7 
Topographic variation 2.082 0.632 3.3 0.926 0.647 1.4 -0.360 0.996 -0.4 
1990 Percent employed in agriculture sector -0.239 0.076 -3.2 -0.066 0.183 -0.4 0.198 0.277 0.7 
Average wage in 1990 -0.001 2.05E-04 -4.7 -0.001 3.21E-04 -3.5 -0.001 2.56E-04 -3.9 
1990-2000 Industry mix growth 101.524 15.392 6.6 118.669 26.126 4.5 115.384 32.084 3.6 
Percent of 1990 population under 6 years 0.291 0.453 0.6 1.981 0.900 2.2 2.079 1.254 1.7 
Percent of 1990 population 7-17 years -0.938 0.339 -2.8 -2.367 0.562 -4.2 -1.143 0.870 -1.3 
Percent of 1990 population 18-24 years -0.665 0.280 -2.4 -0.659 0.274 -2.4 -1.809 0.268 -6.7 
Percent of 1990 population 55-59 years 1.216 0.615 2.0 1.088 1.314 0.8 -5.298 1.615 -3.3 
Percent of 1990 population 60-64 years 2.655 0.642 4.1 3.464 1.745 2.0 0.201 1.778 0.1 
Percent of 1990 population over 65 years -1.703 0.268 -6.3 -2.122 0.297 -7.1 -2.383 0.393 -6.1 
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Appendix table 3 (continued)        
 Rural Micro Metro 

 coeff. std dev. t-stat. coeff. std dev. t-stat. coeff. std dev. t-stat. 
Percent of 1990 population 25 years and over that are high school 
graduates -0.085 0.076 -1.1 -0.148 0.186 -0.8 -0.215 0.192 -1.1 
Percent of 1990 population 25 years and over that have some college -0.159 0.070 -2.3 -0.283 0.055 -5.2 -0.662 0.087 -7.6 
Percent of 1990 population 25 years and over that have an associate 
degree -1.389 1.779 -0.8 -3.896 1.492 -2.6 -1.444 0.837 -1.7 
Percent of 1990 population 25 years and over that are 4-year college 
graduates 0.201 0.069 2.9 -0.092 0.125 -0.7 0.180 0.497 0.4 
Percent of 1990 population Hispanic -0.071 0.166 -0.4 0.396 0.469 0.8 0.052 0.418 0.1 
Percent of 1990 population African-American -1.028 0.719 -1.4 1.633 1.106 1.5 1.498 0.823 1.8 
Percent of 1990 population Asian and Pacific islands origin 

0.001 
2.17E-

04 2.6 -1.14E-04 3.04E-04 -0.4 -1.31E-04 2.63E-04 -0.5 
Percent of 1990 population that are Native American -0.085 0.076 -1.1 -0.148 0.186 -0.8 -0.215 0.192 -1.1 
Percent of 1990 pop. with other race background -0.159 0.070 -2.3 -0.283 0.055 -5.2 -0.662 0.087 -7.6 
Weighted average total/sectoral employment in surrounding counties 
within a BEA region -1.389 1.779 -0.8 -3.896 1.492 -2.6 -1.444 0.837 -1.7 
Weighted average median household income in surrounding counties 
within a BEA region 0.201 0.069 2.9 -0.092 0.125 -0.7 0.180 0.497 0.4 

Observations  1300   672   1057  
R2  0.59   0.59   0.55  

Notes: the sample corresponds to the U.S. counties following the sample employed by Partridge and Rickman (2006). The rural sample is non-micropolitan and non-
metropolitan counties. Micro is micropolitan counties and metro is metropolitan counties using the 2003 U.S. Census Bureau defintions. 
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Appendix table 4: Estimation results for 2004 U.S. county per-capita income   
 Rural Micro Metro 

 coeff. std dev. t-stat. coeff. std dev. t-stat. coeff. std dev. t-stat. 

Intercept 24.797 5.484 4.5 11.046 3.380 3.3 11.304 3.746 3.0 
Initial per capita income 1.006 0.118 8.6 1.441 0.203 7.1 1.625 0.102 15.9 
Distance to nearest or actual urban center -0.010 0.004 -2.7 0.024 0.017 1.4 0.016 0.006 2.9 
Inc Dist to MA -0.001 0.003 -0.3 -0.001 0.002 -0.5 0.001 0.014 0.1 
Inc Dist to MA>250 0.001 0.002 0.7 0.002 0.002 0.9 0.002 0.002 0.9 
Inc Dist to MA>500 -0.004 0.002 -1.7 -4.62E-04 0.002 -0.2 0.002 0.001 1.2 
Inc Dist to MA>1500 0.001 0.001 0.5 0.001 0.002 0.5 3.43E-04 0.001 0.3 
Nearest CBSA 1990 population 0.001 0.001 2.1 0.003 0.005 0.5 -2.82E-05 4.21E-05 -0.7 
Incremental population of nearest metro 1990 2.39E-04 1.94E-04 1.2 1.65E-04 1.40E-04 1.2 1.23E-04 1.56E-04 0.8 
Incremental population of metro with at least 250K population 1990 3.62E-05 1.28E-04 0.3 8.07E-05 1.36E-04 0.6 -1.32E-05 6.15E-05 -0.2 
Incremental population of metro with at least 500k population 1990 8.64E-06 1.02E-04 0.1 -1.84E-05 7.47E-05 -0.2 -6.69E-06 5.31E-05 -0.1 
Incremental population of metro with at least 1500k population 1990 6.94E-05 5.86E-05 1.2 2.32E-06 4.32E-05 0.1 1.14E-05 3.10E-05 0.4 
Water area 0.220 0.119 1.8 0.324 0.060 5.4 0.078 0.065 1.2 
Winter sun -0.357 0.226 -1.6 -0.723 0.312 -2.3 -0.133 0.183 -0.7 
Warm winter -0.971 0.323 -3.0 0.299 0.280 1.1 0.645 0.354 1.8 
Summer humidity 0.432 0.253 1.7 -0.218 0.216 -1.0 0.205 0.263 0.8 
Topographic variation -0.061 0.127 -0.5 0.047 0.127 0.4 0.140 0.108 1.3 
1990 Percent employed in agriculture sector -0.023 0.016 -1.5 -0.038 0.028 -1.3 0.026 0.033 0.8 
Average wage in 1990 3.97E-05 3.80E-05 1.0 -1.28E-04 6.30E-05 -2.0 -1.55E-04 3.16E-05 -4.9 
1990-2000 Industry mix growth 8.028 2.570 3.1 6.498 4.363 1.5 1.086 4.084 0.3 
Percent of 1990 population under 6 years -0.232 0.130 -1.8 -0.007 0.120 -0.1 -0.140 0.118 -1.2 
Percent of 1990 population 7-17 years -0.339 0.102 -3.3 -0.103 0.094 -1.1 -0.221 0.086 -2.6 
Percent of 1990 population 18-24 years -0.261 0.083 -3.1 -0.089 0.043 -2.1 -0.166 0.055 -3.0 
Percent of 1990 population 55-59 years -0.289 0.183 -1.6 0.198 0.203 1.0 0.270 0.164 1.6 
Percent of 1990 population 60-64 years -0.180 0.148 -1.2 -0.135 0.205 -0.7 -0.169 0.211 -0.8 
Percent of 1990 population over 65 years -0.189 0.059 -3.2 -0.087 0.064 -1.4 -0.174 0.053 -3.3 
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Appendix table 4 (continued)        
 Rural Micro Metro 

 coeff. std dev. t-stat. coeff. std dev. t-stat. coeff. std dev. t-stat. 
Percent of 1990 population 25 years and over that are high 
school graduates -0.007 0.020 -0.3 4.42E-04 0.022 0.0 0.024 0.018 1.3 
Percent of 1990 population 25 years and over that have some 
college 0.008 0.010 0.8 0.004 0.014 0.3 0.024 0.009 2.8 
Percent of 1990 population 25 years and over that have an 
associate degree 0.119 0.337 0.4 -0.067 0.226 -0.3 0.080 0.064 1.2 
Percent of 1990 population 25 years and over that are 4-year 
college graduates -0.031 0.015 -2.1 -0.030 0.018 -1.6 0.031 0.034 0.9 
Percent of 1990 population Hispanic 0.014 0.060 0.2 -0.048 0.043 -1.1 -0.110 0.045 -2.4 
Percent of 1990 population African-American -0.063 0.141 -0.4 -0.321 0.129 -2.5 -0.105 0.082 -1.3 
Percent of 1990 population Asian and Pacific islands origin 2.84E-05 3.77E-05 0.8 5.41E-05 3.82E-05 1.4 1.01E-05 2.91E-05 0.3 
Percent of 1990 population that are Native American -0.007 0.020 -0.3 4.42E-04 0.022 0.0 0.024 0.018 1.3 
Percent of 1990 pop. with other race background 0.008 0.010 0.8 0.004 0.014 0.3 0.024 0.009 2.8 
Weighted average total/sectoral emploment in surrounding 
counties within a BEA region 0.119 0.337 0.4 -0.067 0.226 -0.3 0.080 0.064 1.2 
Weighted average median household income in surrounding 
counties within a BEA region -0.031 0.015 -2.1 -0.030 0.018 -1.6 0.031 0.034 0.9 

Observations  1300   672   1057  
R2  0.72   0.86   0.93  

Notes: the sample corresponds to the U.S. counties following the sample employed by Partridge and Rickman (2006). The rural sample is  
non-micropolitan and non-metropolitan counties. Micro is micropolitan counties and metro is metropolitan counties using the 2003 U.S.  
Census Bureau definitions. 
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Appendix table 5: Descriptive statistics on employment growth decomposition 
  
Rural       
 WIRED US 
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
Employment growth 22 7.58 22.24 1300 16.65 22.07 
Distance 22 -11.95 2.16 1300 -11.97 5.86 
Metro population 22 1.39 2.06 1300 1.01 2.10 
Natural amenities 22 4.51 2.36 1300 -0.74 5.54 
Economic structure 22 -32.10 5.70 1300 -33.48 5.11 
Age distribution 22 -14.38 2.23 1300 -16.34 5.95 
Education 22 15.75 1.92 1300 19.57 5.21 
Neighbor 22 -0.52 1.35 1300 2.18 1.78 
State 22 34.62 4.19 1300 36.68 8.87 
Residuals 22 4.88 17.12 1300 0.0 16.42 
       
Micropolitan       
 WIRED US 
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
Employment growth 9 8.14 17.29 672 20.89 21.89 
Distance 9 2.38 3.04 672 -0.50 2.84 
Metro population 9 2.88 0.90 672 2.48 1.27 
Natural amenities 9 4.80 1.28 672 0.23 8.79 
Economic structure 9 -48.67 6.49 672 -53.56 7.60 
Age distribution 9 27.21 2.42 672 26.77 3.54 
Education 9 36.32 7.04 672 37.17 7.23 
Neighbor 9 -7.96 1.31 672 -5.19 1.55 
State 9 -1.17 0.64 672 -1.54 9.57 
Residuals 9 -4.46 17.36 672 0.0 16.09 
       
Metropolitan       
 WIRED US 
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
Employment growth 6 15.90 12.93 1057 35.81 43.40 
Distance 6 -9.85 4.95 1057 -6.09 7.90 
Metro population 6 0.28 0.59 1057 1.06 1.96 
Natural amenities 6 1.32 1.58 1057 -0.56 8.18 
Economic structure 6 -53.06 12.63 1057 -57.92 14.99 
Age distribution 6 -171.42 6.16 1057 -164.03 16.49 
Education 6 12.25 4.72 1057 18.18 6.69 
Neighbor 6 12.80 1.71 1057 9.77 2.62 
State 6 212.93 17.73 1057 204.87 12.24 
Residuals 6 1.17 17.72 1057 0.0 32.70 

This is the descriptive statistics for each category for the decomposition in table 2. These are before table 2’s results are 
normalized by subtracting off the national mean. Table 1 describes the specific variables in each variable grouping. 
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Appendix table 6: Descriptive statistics on population growth decomposition 
  
Rural       
 WIRED US 
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
Population growth 22 3.94 11.23 1300 5.85 17.35 
Distance 22 -13.68 2.39 1300 -14.37 7.31 
Metro population 22 0.58 1.34 1300 0.23 1.33 
Natural amenities 22 1.59 1.63 1300 0.06 4.20 
Economic structure 22 -16.35 2.69 1300 -18.12 2.78 
Age distribution 22 -28.93 2.63 1300 -28.30 4.58 
Education 22 9.65 1.31 1300 12.04 3.27 
Neighbor 22 -1.60 1.35 1300 1.07 1.73 
State 22 43.81 4.02 1300 39.30 7.89 
Residuals 22 2.25 8.40 1300 0.0 11.02 
       
Micropolitan       
 WIRED US 
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
Employment growth 9 2.27 4.15 672 12.01 17.51 
Distance 9 0.08 3.38 672 -2.69 3.76 
Metro population 9 -1.95 1.07 672 -1.09 1.21 
Natural amenities 9 -0.04 0.79 672 0.15 6.78 
Economic structure 9 -18.70 2.67 672 -20.24 3.08 
Age distribution 9 -39.42 5.02 672 -36.29 5.34 
Education 9 14.88 2.34 672 15.17 3.08 
Neighbor 9 18.89 1.05 672 18.60 1.51 
State 9 28.45 0.71 672 23.72 10.21 
Residuals 9 -1.79 8.76 672 0.0 11.09 
       
Metropolitan       
 WIRED US 
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
Employment growth 6 7.22 7.92 1057 24.88 26.84 
Distance 6 -5.44 5.52 1057 -3.35 7.77 
Metro population 6 0.54 0.26 1057 1.14 1.58 
Natural amenities 6 2.25 2.23 1057 -0.32 7.37 
Economic structure 6 -17.26 3.84 1057 -18.83 4.46 
Age distribution 6 -72.63 5.15 1057 -67.62 10.63 
Education 6 -10.56 2.16 1057 -11.42 3.44 
Neighbor 6 16.91 0.69 1057 16.64 1.54 
State 6 106.09 4.86 1057 97.69 11.16 
Residuals 6 1.73 16.24 1057 0.0 18.03 

This is the descriptive statistics for each category for the decomposition in table 3. These are before table 3’s results are 
normalized by subtracting off the national mean. Table 1 describes the specific variables in each variable grouping. 
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Appendix table 7: Descriptive statistics on per capita income decomposition 
  
Rural       
 WIRED US 
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
Employment growth 22 21.58 2.36 1300 24.23 4.75 
Distance 22 -0.71 0.40 1300 -0.62 0.43 
Metro population 22 0.33 0.13 1300 0.23 0.18 
Natural amenities 22 -0.82 0.20 1300 0.01 1.20 
Economic structure 22 0.54 0.16 1300 0.34 0.28 
Age distribution 22 -16.29 0.64 1300 -15.73 0.74 
Education 22 0.16 0.39 1300 0.18 0.61 
Neighbor 22 -0.23 0.07 1300 -0.09 0.08 
State 22 25.02 0.26 1300 24.48 1.50 
Residuals 22 0.69 1.96 1300 0.0 2.52 
       
Micropolitan       
 WIRED US 
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
Employment growth 9 22.51 2.58 672 25.39 4.59 
Distance 9 0.45 0.43 672 0.19 0.30 
Metro population 9 0.22 0.06 672 0.20 0.11 
Natural amenities 9 0.08 0.05 672 0.03 0.78 
Economic structure 9 -2.20 0.27 672 -2.46 0.34 
Age distribution 9 -3.96 0.31 672 -3.71 0.32 
Education 9 0.72 0.78 672 0.57 0.51 
Neighbor 9 -3.08 0.24 672 -2.82 0.25 
State 9 11.58 0.20 672 11.17 1.43 
Residuals 9 -0.20 1.50 672 0.0 1.71 
       
Metropolitan       
 WIRED US 
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
Employment growth 6 22.01 4.13 1057 29.44 7.15 
Distance 6 0.80 0.26 1057 0.51 0.28 
Metro population 6 0.03 0.05 1057 0.00 0.10 
Natural amenities 6 0.90 0.08 1057 0.20 0.64 
Economic structure 6 -2.65 0.58 1057 -2.89 0.67 
Age distribution 6 -9.50 0.72 1057 -8.47 0.62 
Education 6 0.44 0.42 1057 0.82 0.69 
Neighbor 6 -1.16 0.05 1057 -1.14 0.11 
State 6 11.59 0.70 1057 12.37 1.39 
Residuals 6 0.64 1.26 1057 0.0 1.92 

This is the descriptive statistics for each category for the decomposition in table 4. These are before table 4’s results are 
normalized by subtracting off the national mean. Table 1 describes the specific variables in each variable grouping. 
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Executive Summary 
 
This chapter represents the results of an analysis of the region’s key migration and trade 
linkages.  The chapter is presented in two section.  The first part consist of a brief analysis of the 
region’s trade dependencies.  The data indicate that the Region’s primary export market is the 
rest of the South, receiving 73 percent of WAEM exports.  The next largest recipient is the 
Midwest region at 15 percent.  Estimates of international export trade data suggest the region 
sent over $2 billion in goods overseas in 2005, up from $1.4 billion in 2003.   
 
The second part presents an analysis of the region’s migration patters in terms of people and 
income flows.  The data reveal that, over the last decade, the region has consistently experienced 
a net out-migration of around 12,000 people.  More importantly, the region has been a net 
exporter of income as well.  Based on the geography of migration flows, the region appears to be 
heavily dependent on the South.  In fact, where 73 percent of export flows went to the South, 
over 95 percent  of the Region’s migrants moved either from or to the South.     
 
Trade Dependency Analysis of the WIRED AL-MS Region 
 
This analysis draws on data from the 2002 Commodity Flow Survey (Bureau of Transportation 
Statistics, USDoT) and on US Trade and Development Agency export data for 2005.(See notes 
on data)1  The data show significant trade flows from the region to the rest of the US South.       
 
Table 1 shows two features of interregional exports in 2002 dollars: the share of WIRED exports 
to major Census regions and, the share of those regions’ imports derived from the WIRED 
region.  The data indicate that the primary dependence of the region is on export markets to the 
rest of the South (73 percent) followed by the Midwest (almost 15 percent).  Note that the 
region’s role in these economies, in terms of trade, is small – in no Census region is the share 
from the WIRED region >1 percent.  Table 2 reports similar data for tonnage.  The same 
conclusions can be drawn.

                                                 
1 Data Notes:  
• Data on international imports are not available 
• International export data are for the top 25 exports by state (usually accounts for >90 percent total exports) 
• The interregional trade flows are for physical commodities only; no data are available for services 
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Table 3 provides two alternative estimates for 2005 export data from the WIRED region with a 
comparison for 2003 and 2004.  International export data is estimated using the region’s share of 
US population and employment.  Based on the region’s population share, the value of 
international export trade in 2005 for the region was over $2 billion – representing about 2/10ths 
of one percent of total US trade.  The value of trade has increased from $1.4 to over $2 billion 
over the period 2003-2005 
 
Table 1.  2002 Commodity flow (value term) to all the Census Regions (Source : 2002 

Commodity Flow Survey, Bureau of Transportation Statistics) 
 

From 37 Counties of AL-MS to Census Region Share of Value (%) 

Northeast  4.62% 
Midwest  14.70% 
South  73.09% 
West  7.60% 
Sum 100.00% 

From 37 Counties of AL-MS to Census Region Share of Total Import 
(%) 

Northeast  0.09% 
Midwest  0.16% 
South  0.59% 
West  0.11% 
Sum 0.95% 

 
Table 2. 2002 commodity flow (ton term) to all the Census Regions (Source : 2002 

Commodity Flow Survey, Bureau of Transportation Statistics) 
 

From 37 Counties of AL-MS to Census Region Share of Ton(%) 

Northeast  1.53% 
Midwest  6.24% 
South  88.36% 
West  3.87% 
Sum 100.00% 

From 37 Counties of AL-MS to Census Region Share of Total Imports 
(%) 

Northeast  0.05% 
Midwest  0.06% 
South  0.65% 
West  0.07% 
Sum 0.82% 
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Table 3. Total Estimated International Exports  (Source : US Foreign Trade Statistics, US 
Census Bureau)  

 
 Applied with employment share 

 
Unit : millions of 

dollars 
18 Counties Share in 

AL (US share %) 
19 Counties Share in 

MS (US share %) 
37 Counties Share of 

US total (%) 
2003 852.69 (0.12%) 426.94(0.07%) 0.19%
2004 921.86 (0.11%) 530.30(0.07%) 0.18%
2005 1100.34(0.12%) 675.46(0.07%) 0.19%

 
 Applied with population share 

 
Unit : millions of 

dollars 
18 Counties Share in 

AL (US share %) 
19 Counties Share in 

MS (US share %) 
37 Counties Share of 

US total (%) 
2003 1014.77(0.15%) 470.31(0.07%) 0.22%
2004 1090.58(0.13%) 580.74(0.07%) 0.21%
2005 1293.58(0.14%) 728.10(0.07%) 0.22%

 
 
Migration Analysis of the WIRED AL-MS Region 
 
While the Census asks households about the migration behavior, the data only report movement 
over a five-year period (e.g., 1995-2000) and provide no indication about the patterns of 
migration over the decade.  In contrast, the Internal Revenue Service (IRS) uses addresses 
provide on annual tax returns t track migration patterns on an annual basis; the geographic unit is 
the county and the data are provided for individuals, households and, most valuably, for 
household Adjusted Gross Income.  Thus it is now possible to trace migration flows annually and 
to capture the impacts of migration on county-county income flows. 
 
Analysis of the data for the period 1993-1994 through 2003-2004 is provided in the 
accompanying set of tables and graphs. 
 
Analysis 

Figure 1 reveals the trends for in- and out-migration for the WAEM region.  Out-migration has 
consistently been higher than in-migration but in some years the gap between the two has been 
very small (1993-1994 and 1995-1996). Since 1995-1996, out-migration has been running at 
about 12-13,000 per year. In-migration has been declining slowly from this same year (1995-
1996) when in-migration almost matched the outflow, to less than 10,000 per year with a sharp 
decline in 2003-2004.  Unfortunately, the IRS data that are published provide no details about 
the age, occupational profile or labor force status of the migrants. 
 
What is clear in figure 2 is that in terms of adjusted gross income, the region has been a net 
exporter of income.  Outflows of income have hovered between $150 and 200m per year while 
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inflows have been between $130 and $140m with a precipitous decline to around $90m in 2003-
2004.  In this year, the region lost about $100m. 
 
Tables 1 and 2 provide the geography of the migrant flows by Census region; the region interacts 
overwhelmingly with the South; if anything, the dependence on the South in terms of in-migrants 
has increased (from 96 percent to almost 98 percent) while the out-migrant choice of the South 
has remained relatively stable at around 97 percent.  The Northeast and Midwest are not 
important regions of choice for out-migrants and these Census regions provide only a very small 
number of in-migrants.  Tables 3 and 4 provide a similar pattern for Adjusted Gross Income. 
 
Tables 5 and 6 provide a listing of the top ten states that a sources of origin for in-migrants and 
destinations for out-migrants; tables 7 and 8 provide companion information in terms of 
Adjusted Gross Income.  Given the data in the earlier tables, the dominance of the rest of AL and 
MS should not be surprising; FL, TN, GA and TX vie as a second tier of important sources of in-
migrants but the numbers are relatively small.  The pattern of out-migrants is similar.  The 
income data (tables 7 and 8) are also similar with the exception of the final year (2003-2004) 
when AL provided almost ten times the volume of in-flows than MS (and about seven times the 
number of in-migrants). 
 
Comparison with Trade Data 
 
The trade data (provided in an earlier report) revealed that geography played a significant role; 
however, the dependence on the region was much less.  For example, while migrant in- and out-
flows are 95-98 percent dependent on the South, export flows were only 73 percent concentrated 
to destinations in the South in 2002. 
 
Preliminary Evaluation 
 
In economic and demographic terms, this region is very dependent on the South – as a market for 
exports and as a source of imports of goods and in terms of the exchange of population through 
migration flows.  Since comparative analyses has not been undertaken for other regions in the 
US, it is difficult to assess the degree this is typical.  However, comparison with the state of 
Illinois reveals that in terms of trade, only 40 percent of imports and exports are destined for the 
Midwest Census region.  Further in- and out-migration flows are far more dispersed 
geographically. 

• These results raise the issue: is the region reflecting a local competitive advantage that 
might be undermined with more extensive (geographically) trade linkages or are the trade 
linkages that exits reflective of competitive advantages that have been mediated at the 
national level?  
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Figure 1: Migration Trends: Gross In- and Out-Migration for the AL-MS WIRED Region 
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Figure 2: In- and Out-Flows of Adjusted Gross Income 
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Table 1: In-migrant population by Census Region  
 
 

Year Northeast Midwest South West Total 

1993~1994 76 0.7% 182 1.8%        9,783  95.7% 182 1.8%
 

10,223 

1994~1995 23 0.2% 192 1.7%       10,450  94.6% 385 3.5%
 

11,050 

1995~1996 22 0.2% 212 2.1%        9,588  95.9% 175 1.8%
 

9,997 

1996~1997 26 0.2% 301 2.5%       11,525  95.9% 169 1.4%
 

12,021 

1997~1998   0.0% 139 1.3%       10,106  96.4% 237 2.3%
 

10,482 

1998~1999 78 0.8% 143 1.4%        9,672  96.1% 167 1.7%
 

10,060 

1999~2000   0.0% 131 1.3%        9,471  96.3% 231 2.3%
 

9,833 

2000~2001   0.0% 128 1.3%        9,514  97.3% 132 1.4%
 

9,774 

2001~2002   0.0% 89 0.9%        9,313  97.4% 160 1.7%
 

9,562 

2002~2003 13 0.1% 94 1.0%        9,228  96.9% 191 2.0%
 

9,526 

2003~2004   0.0% 87 1.5%        5,595  97.9% 35 0.6%
 

5,717 
 

 



 88

 
Table 2: Out-migrant population by Census Region  

 
 

Year Northeast Midwest South West Total 

1993~1994           18  0.2%           47  0.4%     10,292  97.8%         162  1.5%     10,519  

1994~1995           -    0.0%           78  0.7%     11,227  94.6%         188  1.6%     11,493  

1995~1996           15  0.1%           90  0.7%     11,848  95.9%         216  1.8%     12,169  

1996~1997           -    0.0%           47  0.4%     12,059  95.9%         272  2.2%     12,378  

1997~1998           -    0.0%         156  1.2%     12,674  96.4%         204  1.6%     13,034  

1998~1999           21  0.2%         117  0.9%     12,280  96.1%         275  2.2%     12,693  

1999~2000           12  0.1%           65  0.5%     12,592  96.3%         248  1.9%     12,917  

2000~2001           44  0.3%         134  1.0%     12,618  97.3%         311  2.4%     13,107  

2001~2002           -    0.0%           63  0.5%     11,964  97.4%         215  1.8%     12,242  

2002~2003           -    0.0%           76  0.6%     11,613  96.9%         273  2.3%     11,962  

2003~2004           -    0.0%           56  0.4%     12,195  97.9%         280  2.2%     12,531  
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Table 3: In-migrant Adjusted Gross Income by Census Region [$’000] 
 
 

Year Northeast Midwest South West Total 

1993~1994       1,454  1.4%       1,307  1.2%     99,923  95.0%       2,486  2.4%
  
105,170 

1994~1995         135  0.1%       1,193  1.1%   106,577  94.6%       5,440  4.8%
  
113,345 

1995~1996         587  0.5%       2,500  2.2%   107,178  95.9%       2,219  2.0%
  
112,484 

1996~1997         761  0.6%       4,350  3.2%   129,932  95.9%       2,561  1.9%
  
137,604 

1997~1998            -    0.0%       1,798  1.4%   125,342  96.4%       3,461  2.7%
  
130,601 

1998~1999       2,134  1.6%       2,473  1.9%   125,214  96.1%       2,184  1.7%
  
132,005 

1999~2000            -    0.0%       1,816  1.4%   128,369  96.3%       3,441  2.6%
  
133,626 

2000~2001            -    0.0%       1,849  1.4%   130,718  97.3%       2,213  1.6%
  
134,780 

2001~2002            -    0.0%       1,191  0.9%   134,604  97.4%       2,903  2.1%
  
138,698 

2002~2003         374  0.3%       1,220  0.9%   131,866  96.9%       3,566  2.6%
  
137,026 

2003~2004            -    0.0%       1,576  1.8%     83,385  97.9%         648  0.8%
    
85,609  

 
Note:1993~1995 : Aggregated Total Money Income  

 



 90

Table 4: Out-migrant’s Adjusted Gross Income by Census Region [$’000] 
 
 

 
Year Northeast Midwest South West Total 

1993~1994         312  0.3%         246  0.2%   109,860  97.2%      2,570  2.3%
  
112,988 

1994~1995           -    0.0%         491  0.4%   122,231  94.6%      2,419  1.9%
  
125,141 

1995~1996         180  0.1%         844  0.6%   137,332  95.9%      3,482  2.5%
  
141,838 

1996~1997           -    0.0%         459  0.3%   146,653  95.9%      4,485  3.0%
  
151,597 

1997~1998           -    0.0%      1,834  1.1%   168,102  96.4%      3,628  2.1%
  
173,564 

1998~1999         355  0.2%      1,669  1.0%   166,864  96.1%      5,035  2.9%
  
173,923 

1999~2000         162  0.1%         863  0.4%   190,354  96.3%      4,751  2.4%
  
196,130 

2000~2001         913  0.5%      2,040  1.0%   185,306  97.3%      6,566  3.4%
  
194,825 

2001~2002           -    0.0%         676  0.4%   176,902  97.4%      4,364  2.4%
  
181,942 

2002~2003           -    0.0%      1,063  0.6%   177,537  96.9%      5,511  3.0%
  
184,111 

2003~2004           -    0.0%      1,282  0.7%   182,695  97.9%      5,757  3.0%
  
189,734 

 
Note: 1993~1995 : Aggregated Total Money Income  
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Table 5:Top 10 Origin State (In-migrants population) 
 
 

RANK 1993~1994 1994~1995 1995~1996 1996~1997 1997~1998 1998~1999 

1 Al  5,221  Al  5,050 Al  5,135 Al  5,804 Al  5,729 Al 5,259 
2 Ms  3,460  Ms  3,879 Ms  3,320 Ms  3,569 Ms  3,551 Ms 3,552 
3 Fl     359  Fl     530 Fl     432 Ga  1,075 Fl     327 Fl    317 
4 Tx     239  Tx     411 Tn     191 Fl     546 Tx     168 Tn    152 
5 Tn     200  Ca     222 Tx     180 Tx     244 Tn     150 Tx    146 
6 Ga     153  Va     169 La     132 Mi     156 Ga     134 Il    119 
7 Va     133  Tn     149 Ca     118 Tn     139 Il     116 Co    108 
8 Ca     117  Il     129 Il     106 Il     126 Ca       98 Ga      88 
9 Il     114  Ga     128 Va       98 Va     118 Co       89 NY      78 

10 NY       76  La       79 Ga       69 Ca       92 AZ       50 La      69 
             
RANK 1999~2000 2000~2001 2001~2002 2002~2003 2003~2004   

1 Al  5,027  Al  5,252 Al  5,033 Al  4,860 Al  4,615   
2 Ms  3,640  Ms  3,494 Ms  3,458 Ms  3,528 Ms     656   
3 Fl     314  Fl     280 Fl     232 Fl     336 Ga     117   
4 Tn     181  Tx     154 Tx     203 Tx     144 Fl     102   
5 Tx     136  Ga     139 Tn     166 Ga     141 Tn       76   
6 Ga     108  Il     128 Ga     144 Tn     136 Mi       43   
7 Il     108  Tn     115 Ca       89 Co     100 Ca       35   
8 Co       96  Ca       66 Co       71 Ca       91 SC       29   
9 Ca       92  Co       66 Il       71 Il       62 Il       23   

10 La       35  Va       46 Va       28 Va       56 Oh       21   
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Table 6: Top 10 Destination State (In-migrants population) 
 
 

RANK 1993~1994 1994~1995 1995~1996 1996~1997 1997~1998 1998~1999 
1 Al  5,438  Al  5,916 Al  5,803 Al  6,281  Al  6,545 Al  6,473 
2 Ms  3,595  Ms  3,938 Ms  3,930 Ms  4,058  Ms  4,305 Ms  4,057 
3 Ga     339  Fl     353 Ga  1,066 Ga     449  Ga     499 Fl     474 
4 Fl     297  Ga     348 Tn     381 Fl     444  Fl     430 Ga     460 
5 Tx     245  Tn     269 Fl     314 Tn     368  Tn     384 Tn     323 
6 Tn     224  Ca     163 Tx     194 Tx     240  Tx     314 Tx     258 
7 Ca     144  La     130 Ca     153 Ca     175  Ca     160 Ca     196 
8 Va     104  Tx     122 Va     117 Va     111  Va       87 Va       96 
9 NC       29  Va     110 Mi       53 Az       57  Mi       75 NC       54 

10 Il       24  Mi       41 NC       43 La       55  NC       52 Mi       47 
             

RANK 1999~2000 2000~2001 2001~2002 2002~2003 2003~2004   
1 Al  6,726  Al  6,449 Al  6,280 Al  6,115  Al  6,062   
2 Ms  4,154  Ms  4,202 Ms  4,001 Ms  4,142  Ms  4,673   
3 Ga     487  Ga     461 Ga     467 Tn     348  Ga     364   
4 Fl     411  Fl     457 Fl     295 Ga     274  Tn     310   
5 Tn     342  Tn     391 Tx     285 Fl     210  Fl     274   
6 Tx     241  Tx     362 Tn     283 Ca     197  Tx     211   
7 Ca     157  Ca     194 Ca     148 Tx     189  Ca     204   
8 Va     127  Va     144 Va     146 Va     116  Va       94   
9 Az       71  Il       72 NC       86 NC     102  La       87   

10 NC       47  Wa       61 La       54 SC       68  Az       76   
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Table 7: Top 10 Origin State (In-migrants Adjusted Gross Income) [$’000] 
 
 

RANK 1993~1994 1994~1995 1995~1996 1996~1997 1997~1998 1998~1999 

1 Al  53,314  Al  53,093 Al  58,555 Al  68,282 Al  72,073 Al  68,551 
2 Ms  32,969  Ms  36,549 Ms  34,777 Ms  38,672 Ms  40,214 Ms  41,275 
3 Fl    4,084  Fl    5,536 Fl    4,405 Fl    7,195 Fl    4,155 Fl    5,020 
4 Tx    3,171  Tx    4,378 Tn    3,106 Ga    7,166 Tn    3,054 Tx    2,958 
5 Tn    2,755  Ca    2,610 Tx    2,797 Tx    4,026 Tx    2,623 Tn    2,662 
6 Ga    2,249  Tn    1,894 La    1,685 Mi    2,922 Ga    2,448 Ga    2,253 
7 Ca    1,683  Ga    1,835 Il    1,363 Tn    2,893 Il    1,555 NY    2,134 
8 NY    1,454  Va    1,594 Ca    1,346 Ca    1,427 Ca    1,366 Il    1,974 
9 Va    1,197  Nv    1,478 Va       861 Va    1,304 Co    1,350 Co    1,669 
10 Il       811  SC       918 Ga       769 Il    1,234 AZ       745 La    1,470 

             
RANK 1999~2000 2000~2001 2001~2002 2002~2003 2003~2004   

1 Al  66,639  Al  71,619 Al  72,385 Al  69,276 Al  70,890   
2 Ms  44,883  Ms  44,468 Ms  45,172 Ms  47,060 Ms    6,936   
3 Fl    4,691  Fl    4,944 Tx    4,896 Fl    6,198 Ga    2,161   
4 Tn    4,173  Tx    3,667 Fl    4,046 Tx    3,041 Tn    1,463   
5 Tx    2,644  Ga    2,792 Tn    3,952 Ga    2,834 Fl    1,314   
6 Ga    2,542  Tn    1,998 Ga    2,927 Tn    2,265 Ca       648   
7 La    2,325  Il    1,849 Ca    1,680 Co    1,793 Oh       633   
8 Co    1,664  Co    1,169 Co    1,223 Ca    1,773 SC       621   
9 Il    1,375  Ca    1,044 Il    1,009 Il       915 Mi       573   
10 Ca    1,094  La       631 AR       494 Va       859 Il       370   
 

Note:1993~1995 : Aggregated Total Money Income  
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Table 8: Top 10 Destination State (In-migrants Adjusted Gross Income) [$’000] 
 
 

RANK 1993~1994 1994~1995 1995~1996 1996~1997 1997~1998 1998~1999 

1 Al    57,094  Al  63,371 Al  67,422 Al  75,787  Al  85,098 Al  88,942 
2 Ms    34,918  Ms  40,882 Ms  45,772 Ms  47,137  Ms  54,313 Ms  51,506 
3 Tx      4,832  Fl    4,929 Ga    8,960 Ga    6,756  Ga    8,142 Ga    6,440 
4 Fl      4,530  Ga    4,379 Tn    6,058 Fl    5,239  Tn    6,476 Tn    6,149 
5 Ga      3,564  Tn    3,501 Fl    3,952 Tn    4,960  Fl    5,199 Fl    5,955 
6 Tn      3,098  Ca    2,055 Tx    3,074 Tx    3,853  Tx    4,879 Tx    4,676 
7 Ca      2,253  Tx    1,882 Ca    2,534 Ca    2,900  Ca    2,781 Ca    3,373 
8 Va        897  La    1,807 Va    1,452 Va    1,307  Va    1,431 Az    1,094 
9 NC        521  Va       934 NC       642 Az    1,148  NC    1,030 Va    1,061 
10 Ar        406  Az       364 Az       616 La       698  SC       898 NC       750 

             
RANK 1999~2000 2000~2001 2001~2002 2002~2003 2003~2004   

1 Al  106,357  Al  95,997 Al  95,968 Al  94,892  Al  91,549   
2 Ms    53,754  Ms  55,283 Ms  52,460 Ms  56,937  Ms  63,787   
3 Ga      7,674  Ga    9,083 Ga    7,506 Tn    6,130  Ga    6,388   
4 Tn      7,205  Fl    6,903 Tx    5,471 Ga    4,982  Tn    5,798   
5 Fl      6,324  Tx    6,746 Tn    4,815 Tx    4,894  Fl    4,763   
6 Tx      4,383  Tn    6,567 Fl    4,221 Ca    3,621  Ca    4,139   
7 Ca      2,869  Ca    3,804 Ca    2,922 Fl    3,179  Tx    3,251   
8 Va      2,547  Va    2,345 Va    2,858 Va    2,255  La    2,567   
9 Az      1,374  Az    1,543 La    1,168 NC    1,735  Va    2,057   
10 NC        962  Wa    1,219 NC    1,129 SC    1,508  Az    1,618   
 
• Unit : $1,000 
• 1993~1995 : Aggregated Total Money Income
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Executive Summary 
 
This document reports the results of an investigation of established and prospective industry 
clusters in the 37‐county West Alabama and East Mississippi (WAEM) region. Established 
industry clusters in the region are defined as groups of linked industries that satisfy the following 
criteria: comparatively large absolute scale (as measured by the number of establishments and 
employees) and high relative scale (i.e., they capture a high share of regional economic activity). 
Established clusters vary in their recent growth performance (some are growing, others 
declining, and others are stable). Prospective industry clusters are those with comparatively low 
absolute and/or scale in the region at present but evidence of emerging scale and employment 
growth regionally or nationwide. The analysis is purposely exploratory and preliminary; it 
should be understood as an effort to identify candidate economic strengths (or potential 
economic opportunities) that should be subjected to more in‐depth investigation using a 
broader range of data and analytical techniques (including interviews and focus groups with 
regional businesses, assessment of national and global economic trends in prospective clusters, 
etc.).  
 
Using a methodology termed benchmark value chain cluster analysis, the study identified the 
following eight established clusters in the WAEM region: wood products and paper; oil, gas and 
energy; meat processing; textiles and apparel; plastic products; nonmetallic minerals; fabricated 
metals; and industrial machinery. While established clusters have achieved some critical mass in 
their numbers of enterprises and workers, and therefore represent regional economic 
specializations, their employment growth may be mixed (some have faced considerable decline 
in recent years). Prospective industry clusters in the WAEM region include motor vehicles and 
parts; seafood products; packaged food products; transportation and warehousing; electrical 
equipment; chemicals; and business services. Prospective clusters are not necessarily the 
recommended targets of economic development efforts. The appropriateness of a given target 
depends on regional goals and objectives, as well as economic factors not captured in the 
exploratory value chain analysis methodology. Prospective clusters identified here are simply 
groups of related industries that appear to be approaching a degree of critical mass, given recent 
trends, or that are producing strong employment gains in the region or nationwide.  
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Background 
 
This brief report is part of a larger analytical effort coordinated by the RUPRI Center for 
Regional Competitiveness in support of the West Alabama‐East Mississippi Workforce 
Innovation in Regional Economic Development (WIRED) initiative. The intention of the 
analysis is to characterize the economic base of the 37‐county WAEM region using benchmark 
value chains as the unit of analysis, rather than conventional industry definitions. Benchmark 
value chains identify those industries that are related through national value chain relationships 
(i.e., through the purchases and sales of commodities and services) and therefore provide an 
indication of the industries with jointly determined growth trajectories. They are a useful tool for 
identifying a preliminary list of established and emerging industry clusters in a region or state for 
subsequent analysis. It is important to understand that the results reported here are not intended 
as a definitive or penultimate assessment of industry clusters in the WAEM region. No 
quantitative analysis of secondary data can by itself provide a complete picture of industry 
clustering. The analysis aims to contribute to a comprehensive effort to understand the economic 
opportunities and threats facing the WAEM region for the purposes of formulating effective 
workforce development strategies. 
 
Methodology 
 
Industry cluster analysis has become a common technique for detecting existing and emerging 
regional industrial strengths. As conventionally understood in economic development practice, a 
cluster is a geographic concentration of interrelated competitive firms and institutions that is of 
sufficient scale to generate external economies, innovation and productivity advantages that 
accrue uniquely to spatially agglomerated businesses.  
 
This assessment is designed as a quantitative scan to identify “candidate” clusters of two kinds. 
The term candidate implies that the clusters will be subjected to additional study to fully assess 
their value as a focus of WAEM region economic and workforce development planning efforts. 
The first kind of cluster is labeled “established.” Established clusters are those that have a degree 
of critical mass at the present time as represented by their large absolute or relative size. Not all 
established clusters are growing or “competitive” as typically understood. Some established 
clusters are mature (large but declining) while others are stabilizing (large but diversifying into 
new areas and thus forestalling decline). The second major kind of cluster is labeled 
“prospective.” Prospective clusters have not yet achieved critical mass—they are comparatively 
small when compared to other industries in a region and when compared to national 
benchmarks—but they have characteristics that suggest potential for growth. Those 
characteristics might include rapid recent growth that portends future critical mass (an emerging 
prospective cluster), the cluster may be a target of public sector driven policies or investments (a 
strategic prospective cluster), or the cluster may represent a very high growth opportunity 
nationwide or globally that region believes—or perhaps simply hopes—it can capture (a 
potential prospective cluster).1

 
                                                 
1  There is no attempt in this study to distinguish between different types of prospective clusters. 
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The scanning approach is based on the concept of industry value chains. An example of a value 
chain is the broader U.S. automotive industry, which includes final market assemblers together 
with the many first, second, and multi‐tier suppliers that serve those assemblers. Suppliers may 
be producers of manufactured goods or commodities (parts, equipment, machinery, etc.) or 
advanced or basic services (e.g., legal, advertising, finance, accounting, etc.). Each value chain is 
centered on a “core” industry. In the U.S. automotive value chain, the vehicle assembly industry 
is the core industry and supplier sectors are the “linked” industries.  
 
One useful way to sift through the over 1,000 detailed industries in a given region to identify 
possible clusters is to look for critical mass and growth in core industries that are accompanied 
by critical mass and growth in linked industries, thereby suggesting localized depth in linked and 
related industries. The presence of a core industry without the presence of related industries 
suggests an industrial specialization but not a cluster. Individual industry specializations may 
represent good targets for economic development policies, but they do not have the established 
critical mass of a cluster itself. 
 
The value chain definitions used here are derived from an analysis of purchasing and sales 
patterns among hundreds of industries in the U.S. economy. From those patterns are identified 
180 core industries, each of which has the potential to serve non‐local markets. Thus the core 
industries exclude purely local‐serving industries such as retail trade, basic consumer services, 
and government. For each of the 180 core industries, there is a unique set of related or linked 
industries. To illustrate, Table 1 lists the chains for two core industries: oil and gas extraction and 
data processing services. Among the linked industries to oil and gas extraction are industries as 
diverse as oil and grease manufacturing, metal valve manufacturing, mining industry machinery 
and equipment, scales and balances, computer programming services, and scientific R&D. 
Linked industries to data processing services include, among others, printing, photographic 
equipment, computer terminal manufacturing, software reproduction, office administrative 
services, and higher education.2

 
The 180 chains are used as units of analysis in a quantitative scan of detailed employment data 
for the WAEM region, isolating candidate clusters by applying criteria such as absolute 
employment size, relative employment size (compared to a national benchmark), number of 
establishments, and recent local and national growth. Additional specifics of the methodology 
are described in the discussion of findings.3

                                                 
2 The full list of value chains is available from the author upon request. 
 
3 Each chain is comprised of a single core industry together with its set of linked industries (its most significant 
direct and indirect buyers and suppliers). There are three basic steps in their development. The first is to calculate 
two measures of linkage between each pair of U.S. industries using data on interindustry purchases and sales from 
the Benchmark Input‐Output Accounts of the United States. The linkage indicators are called backward and 
forward average propagation lengths (APLs). Conceptually, they represent the average number of spending rounds 
in a multiplier context that it takes for a change in demand in one industry to reach another industry either via 
purchases (backward) or sales (forward). Forward and backward APLs can be used to identify closely linked 
industries for a given industry, not just direct suppliers and buyers, but also those that are linked to the industry 
indirectly through their trade with other sectors. 
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Selected Core Industry Trends 
 
Before examining clustering patterns directly, it is helpful to gain an overall sense of a region’s 
economic structure by investigating trends for selected groups of core industries. Those groups 
include export‐oriented industries that are currently generating a high share of new jobs 
nationwide, especially information services, advanced services, secondary business services, 
health care, and tourism and arts; industries identified by the federal government as “leading” 
either because of their importance to the U.S. economy at present or their growth potential; high 
technology industries, due to their potential to create high‐paying jobs and innovations that 
spur entrepreneurial activity; and groups that are of particular interest for the study region (in this 
instance, wood products). Table 2 reports basic employment trends for each of these groups for 
the WAEM region; the trends for the each of the individual core industries that make up each 
group are reported in Table 3.4

 
Comparing Tables 2 and 3 yields important insight into the structure of the value chain data and 
the power of the methodology for exploring regional economic trends. As a group, the set of high 
technology industries as identified by the U.S. Bureau of Labor Statistics employed 5,433 
workers in the WAEM region in 2005, in a total of 457 business establishments. Among the 
industries in that group is basic chemicals manufacturing (NAICS 3251; see Table 3). The first 
data row of Table 3, under the column heading “Core Industry,” indicates that there were 11 
establishments in the basic chemical manufacturing industry in the WAEM region in 2005, 
employing a total of 215 workers (down from 229 workers in 1998). The location quotient for 
the industry was just 0.54 in 2005, meaning that the industry is about half the relative size in the 
WAEM region as it is in the U.S. economy as a whole.  5Judging from the location quotient, the 
chemicals manufacturing industry is not a WAEM region economic specialization. 

                                                                                                                                                             
The second step is to combine some industries and eliminate others to yield a reduced set of industries that have 
reasonably unique value chains and are useful for examining regional trends. Among the sectors eliminated are those 
that are predominantly local‐serving, including retail trade, the U.S. Postal Service, personal consumer services, 
elementary and secondary schools, and government. Industries that are combined are those that serve similar 
markets and utilize similar technologies such that their value chains are highly alike. The process of combination 
and elimination yields the set of 180 “core” industries from the total of 479 industries represented in the U.S. 
input‐output accounts. For the most part, core industries are NAICS industries at the four‐digit level of detail, 
although there are some two‐, three‐ and five‐digit NAICS industries among them as well.  The third step is to 
identify the value chains for each core industry using the APL indicators. The backward and forward APLs are 
positive continuous measures with minimum values of zero (no linkage between a given pair of industries) and no 
maximum values. To identify value chains for each industry, threshold APL values must be selected. Choosing a 
threshold value of zero effectively means each industry is a member of every other industry’s value chain. The 
higher the threshold value, the more tightly linked the industries in a given chain.   
 
4 The employment data for the WAEM region are from Minnesota IMPLAN Group, Inc., and are based on the 
Covered Wages and Employment (CEW) series of the U.S. Bureau of Labor Statistics. MIG adjusts the CEW data 
for confidentiality suppressions imposed by BLS in its published data. 
 
5 An employment location quotient is a ratio of two shares: in the numerator, the share of regional employment that 
a given regional industry represents and, in the denominator, the share of national employment that the national 
industry represents. For example, imagine that the textile sector represents 10 percent of the WAEM region’s overall 
employment and that the textile sector nationwide represents 5 percent of overall U.S. employment. Then, the textile 
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Associated with the chemical manufacturing industry are a set of related buyer and supplier 
industries. Trends in those related industries are summarized under the column heading “Linked 
Industries” in Table 3. In the WAEM region, there were 97 establishments in such industries in 
2005, employing over 5,100 workers. As a group, their employment location quotient was 3.54 
in 2005, suggesting the presence of significant specialization of economic activity related to 
chemicals manufacturing, even if the chemicals manufacturing industry itself is comparatively 
small in the region. Moreover, employment in the set of linked industries grew by 8.1 percent in 
the region between 1998 and 2005, even as employment in the chemicals manufacturing industry 
declined by 6.1 percent. We might interpret these results as indicating that while chemicals 
manufacturing may not be local economic strength at present, it (or similar industries) may have 
some potential for economic development given the considerable nominally linked economic 
activity in the area.  
 
Key findings revealed in Tables 2 and 3 are the following. First, several of the industry groups 
are heavily under‐represented in the region judging from the employment location quotients for 
both the core industries and the industries linked to those core industries: high technology, 
information services, health, advanced services, and secondary business services. Second, the 
two groups with the strongest relative presence in the WAEM region are the moderate 
technology category, which is primarily made up of relatively capital‐intensive industries in 
manufacturing, and the wood products category. Third, employment growth since 1998 has been 
relatively robust in several categories, including high technology, secondary business services, 
the “leading” industry group identified by the federal government, advanced services, and 
information services. That growth is helping the WAEM region gradually close the gap with the 
U.S. in its relative share of activity in those categories. Fourth, there was significant decline in 
employment in the region between 1998 and 2005 in the tourism/arts and moderately 
technology‐intensive categories, with the tourism/arts losses occurring primarily in the 
accommodations and casinos industry (see Table 3).  
 
Value Chain Cluster Scan 
 
To assess clustering in the WAEM region, the same basic data and indicators in Tables 2 and 3 
are applied to a comprehensive analysis of all 180 core industries. The application of several 
filtering criteria helps manage the sheer volume of data so important clustering trends can be 
distinguished. Figure 1 provides a stylized illustration of the basic approach used to sift through 
the data to identify established and prospective clusters. Again, the strategy is basically 
exploratory and flexible; the distinctions between cluster types (established versus prospective) 
are not hard and fast.  
 
Three major questions are asked for each core industry: is the industry and/or its linked 
industries concentrated in the WAEM region in absolute and relative terms in the most recent 
period for which data are available (2005); did the industry and/or its linked industries register 

                                                                                                                                                             
sector location quotient for the WAEM region would be 2.0 (10.0/5.0). Location quotients above 1.0 indicate that a 
region has an above‐average share of activity in the industry, as compared to a U.S. benchmark; in such a case, the 
industry may be viewed as a regional specialization. 
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growth nationwide coming out of the 2002 recession (2002‐2006); and did the industry and/or 
its linked industries grow in the WAEM region over the longest period for which we have 
NAICSbased data (1998‐2005).6  Various individual core industries are grouped into clusters 
based on evidence of absolute size and relative size (the first question), national post‐recession 
growth performance (the second question) and regional longer‐run growth performance (the 
third question). Figure 1 illustrates the approach, in this case for a cluster identified for WAEM: 
wood products and paper. Cells are shaded if location quotients exceed 1.1 and recent U.S. and 
regional employment growth is positive.  
 
Figure 1.  Illustrative example, identification of established cluster 

 
 

Many of the wood products and paper core industries are existing regional specializations (high 
location quotients for the individual core industry, the set of linked industries, and both the core 
and linked industries taken together). While not reported in the diagram to reduce the 
complexity, many of the industries are relatively large in terms of establishments and/or 
employment (large absolute size). Yet the wood and paper industries have produced mixed 
employment growth nationwide and in the region. Employment growth in wood products and 
paper was particularly poor for the region, though some of the industries (mainly wood products) 
have added jobs nationwide since 2002.  
 

                                                 
6 The purpose of looking at U.S. growth since the 2002 recession rather than the full period (since 1998) is that it 
provides a better indicator of future short‐term growth prospects of the U.S. industry. Note that detailed regional 
NAICS employment data are available with a longer lag than detailed national NAICS employment data; thus, 2006 
employment data were not available for the WAEM region at the time of this writing. 
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Table 4 provides a summary of the scan of the 180 core industries grouped into clusters, with 
industries with high location quotients and positive employment growth highlighted. Reported in 
the “Other” category in Table 4 are core industries that are either very small or that are unrelated 
to other larger core industries. The following is a list of established clusters in the WAEM region 
(existing absolute and relative size in core and linked industries) based on the results of the scan. 
Also indicated below are the components of the clusters growing or declining by at least 225 
workers over the 1998 and 2005 periods:  
 

• Wood products and paper 
o Job Growth:  Wood containers and pallets 
o Job Decline:  Forestry, sawmills, converted paper products, mobile homes and 

wood building, millwork, household furniture 
• Oil, gas and energy 

o Job Growth:  Power generation and supply 
o Job Decline:  Extraction (coal, oil, and gas) 

• Meat processing (especially slaughter and processing) 
o Job Growth:  Other leather and allied product manufacturing 
o Job Decline:  Animal slaughtering and processing 

• Textiles and apparel (especially cut and sew apparel) 
o Job Growth:  Accessories and other apparel manufacturing 
o Job Decline:  Cut and sew, fiber and yarn, miscellaneous textile goods 

• Plastic products 
o Job Growth:  Plastic products, toys, sign manufacturing 
o Job Decline:  Rubber products 

• Nonmetallic minerals (especially cement and concrete, clay products and refractory 
manufacturing) 

o Job Growth:  Clay products 
• Fabricated metals (especially architectural and structural metals, boilers and tanks, and 

miscellaneous metals products) 
o Job Growth:  Boilers, tanks and shipping containers; miscellaneous fabricated 

metal products 
o Job Decline:  Hardware; coated, engraving and heat treating; medical equipment 

and supplies; mills and foundries 
• Industrial machinery (especially agricultural, construction and mining machinery, and 

material handling equipment) 
o Job Decline:  Agriculture, construction, mining machinery; material handling 

equipment 
 
Several clusters are relatively small in the region in absolute or relative terms, but show evidence 
of approaching critical mass (at least in selected components) or are growing rapidly locally or 
nationally.  These prospective clusters are: 
 

• Motor vehicles (especially vehicle parts) 
o Job Growth:  Motor vehicle manufacturing 
o Job Decline:  Motor vehicle parts 

• Seafood 
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o Job Growth:  Seafood product manufacturing 
• Transportation and warehousing (especially trucking) 

o Job Decline:  Trucking transportation, water transportation 
• Electrical equipment 

o Job Growth:  Electronic instruments 
o Job Decline:  Electrical equipment, household appliances, wire and cable 

• Chemicals 
o Job Growth:  Agricultural chemical manufacturing 

• Business services 
Job Growth:  Legal services; couriers and messenger services; accounting; management and 
technical consulting; advertising; management of companies and enterprises; business 
support services 
 

Uses and Caveats 
 
As noted above, the value chain cluster analysis methodology is purposely exploratory. It is 
designed to support a comprehensive investigation of clustering trends in a given region, 
including the application of both quantitative and qualitative analysis tools and the incorporation 
of insights on local economic trends and opportunities from local industry observers, business 
officials, and government and education officials. The data reported here are also intended to 
facilitate the application of additional or different criteria in the selection of industries and 
clusters for further investigation or for the focus of regional economic development planning. As 
such, the results in this document should be viewed as preliminary and subject to ongoing 
revision as additional information is assembled and the WIRED initiative progresses.  
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Implications of the Region’s Leading Economic Options 
 
Executive Summary 
 
This report represents the final part of the analysis of the 37-county Western Alabama-Eastern 
Mississippi region (the Region) conducted by the RUPRI Center for Regional Competitiveness 
(University of Missouri) for the Montgomery Institute as part of the U.S. Department of Labor’s 
WIRED grant to the region.  Our analysis had four goals:  

 
1. Identify the key economic trends in the Region;  
2. Assess the Region’s critical economic assets;  
3. Identify the Region’s most promising economic directions, and  
4. Evaluate the implications for the Region of its leading economic options.   

 
Last October, RUPRI submitted a report addressing goals 1through 3 of the analysis.  This final 
phase of our report addresses goal 4—evaluating the Region’s leading economic options. 
 
The process of identifying the Region’s key economic options—which are the focus of this final 
report—began in early 2007.  During the course of the year, over 250 public, private, and civic 
leaders from throughout the 37-county region attended five local roundtables and then a broader 
region-wide roundtable.  The discussions held during these events culminated in a Regional 
summit, hosted by Governors Barbour and Riley held on May 14, 2007.   
 
At each point in the process, the Center for Regional Competitiveness provided assessments of 
the Region’s economic strengths and sought input from participants to conduct a more detailed 
analysis, now culminated in this report.  Where previously we took a wide-lens approach at 
evaluating the Region’s options, this final report looks with greater detail at the sectors leaders 
from the region selected as critical to the Region’s economic future.   
 
Our analysis is based on two principle components.  The first component addresses the likely 
impacts that the Region could expect from investments in the seven key industries given high 
priority by regional stakeholders.  The second component provides a detailed cluster analysis of 
three of the top sectors favored by participants at the May 14th Governors’ Summit.   
 

While more detailed analysis is contained in the body of the report, here is a short 
summary of some of the key findings from the cluster analysis and impact assessment.   
 
Motor Vehicles 
 
The region clearly has a strong emerging cluster in motor vehicle and related manufacturing.  Of 
the three major clusters analyzed in this report and the 15 or so analyzed in the October report, 
motor vehicles has the richest mix of potential linkages within the region.  Geographically this is 
obvious as well—the region is situated within a crescent of one of the most significant networks 
of auto assembly and parts suppliers in the South.  The Region has strong potential to tap into 
this network of suppliers and auto assemblers at the Region’s periphery.          
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While the region has a significant representation of motor vehicle assembly activity, many 
industries with strong linkages to motor vehicles are under-represented, especially in metals, 
industrial equipment, plastics, rubber, glass and measuring equipment industries. Further, data 
indicates the region has suffered major declines in some motor vehicle sectors (namely parts, 
with over 3,000 net jobs lost between 1998 and 2005).   
 
A comprehensive input/output model of the Region’s economy suggests that increases in motor 
vehicle employment would have substantial impacts on employment in the broader regional 
economy—more so than any other industry evaluated.  The model shows that for every new 
motor vehicle manufacturing job, an additional three jobs will be created elsewhere.  Of the 
remaining sectors evaluated, the employment impact estimates are remarkably lower, with only 
about one additional job created.  In terms of income impacts, motor vehicles have an impact 
much closer to other sectors, though still it ranks the highest.  However, the extreme capital 
intensity of the sector limits the potential for production increases to impact the broader 
economy.  Still, the employment multiplier results are quite compelling.       
 
Metalworking 
 
Metalworking production is a broad industry that includes metal production as well as goods 
fabricated from metals.  The Region’s top producers in metalworking between 1998 and 2005 
were: power boiler and heat exchangers; plastic plumbing fixtures; and search, navigation and 
detection instruments.  In terms of employment size, well-established industries linked to 
metalworking included electric power and specialty transformers; sawmills; plastics plumbing 
fixtures; power generation and supply; motor vehicles parts manufacturing; power boiler and 
heat exchangers; ferrous metal foundries; and ball and roller bearing manufacturing.   
 
Trends in the nation and the region indicate that the region may have an emerging advantage in 
the linked industries of coating, heating, and engraving; ball and roller bearings; pipes and pipe 
fittings; and enameled iron and metal ware.  Still, several metalworking-related industries 
declined in the region by at least 500 workers between 1998 and 2005.  Those declines included 
motor vehicle parts (down 3,064 workers), tires (down 2,361 workers); motor and generator 
manufacturing (down 1,949 workers), sawmills (down 1,510 workers); conveyer and conveying 
equipment (down 660 workers). 
 
 
Aerospace 
 
Aerospace industries pay high wages.  Thus, the Region naturally would like to boost this 
cluster.  Unfortunately, the reported data as of 2005 finds no major employment in this sector.   
Among industries with linkages to aerospace, the largest in the region are ball and roller 
bearings; audio and video equipment; ferrous metal foundries; and search, detection and 
navigation instruments.   
 
Regional employment growth between 1998 and 2005 was especially robust in search, detection 
and navigation instruments; fluid power cylinders and actuators; commercial and services 
industry machinery; and ball and roller bearings.  While it is not possible to determine from the 
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data if those industries are actually supplying aircraft or space vehicle producers, their presence 
in the region will be necessary for any emerging aerospace firms in the region.   
   
Multiplier Summaries  
 

 Production 
Multiplier Rank Income 

Multiplier Rank Employment 
Multiplier Rank 

Steel and Fabricated Metals 1.45 5 1.94 3 1.91 4 
Healthcare 1.73 3 1.49 6 1.49 6 
Warehousing & Distribution 1.75 2 1.54 4 1.52 5 
Wood Products 1.90 1 2.19 2 2.44 2 
Motor Vehicles 1.41 7 2.20 1 5.13 1 
Tourism 1.51 4 1.40 7 1.22 7 
Aerospace 1.45 6 1.50 5 2.43 3 

To assist the reader to interpret the results, a brief introduction to impact analysis, a glossary of 
terms, and the methodology we used is provided in the Appendix.   
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A Strategy for the Future 
 
Introduction 
 
Part one of the Center’s report to the Region showed that the best economic research available 
today argues strongly for WAEM to adopt a regional strategy based on three core principles.  
First, if the WAEM region is to thrive in a globalizing environment it must embrace a strategy 
that utilizes the unique strengths of the Region.  Second, investments must be targeted at 
industries where the region can build on synergies found in its key business clusters.  Finally, 
creating a world-class environment for growing entrepreneurs must be a cornerstone of the 
strategy.     
 
Recognizing these three core principles, the Western Alabama-Eastern Mississippi Region has 
before it a number of viable options on which to compete in the global marketplace.  Previously 
we have reported on a broad range of compelling options for the Region. This final report 
focuses on the specific choices for the Region most favored by regional stakeholders.  This final 
report represents the culmination of the Center’s efforts to present the Region with a clear 
assessment of its options based on the best available research methods.  As the Region moves 
forward in developing a comprehensive strategy, this information will be vital to achieving 
regional competitiveness.   
 
The Road Up to Now 
 
The process of arriving at this menu of investment options was carried out over the course of 
many months.  It involved sustained efforts by the Montgomery Institute, eight community 
colleges in the Region, and other stakeholders.  This process drew on public involvement from a 
wide cross-section of regional participants, the expertise of four of the nation’s top regional 
economists, and important background work from analysts at the University of Alabama and 
Mississippi State University.       
 
The Center’s involvement began in early 2007 with an initial baseline analysis of Region’s 
economy— one that would provide a reliable benchmarking of the Region’s economy around 
which alternative economic futures could be discussed.  The analysis suggested a number of 
compelling and unexploited economic assets in the Region but significant challenges for the 
Region moving forward.   
 
Five regional roundtables were then held during the summer of 2007.  The Center’s initial 
benchmarking provided a starting point for discussions at these events.  The sessions began with 
a presentation of the baseline economic report.  Then, in small groups, participants were asked to 
react to the analysis and discuss their perception of the Region’s economy.  Most importantly, 
participants were asked to identify distinct economic assets in the region while offering their own 
ideas for promising new economic directions for the Region.     
 
A region-wide event was then held that brought together local champions from across the entire 
37-county region.  This event helped to refine the list of possible economic options and 
continued the building of support for the implementation phase of the project.  Through this 
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facilitated discussion, participants identified a number of key economic assets that could form 
the basis for a new regional strategy:  
 

• Forest –the best pine forest east of the Mississippi. 
• Agriculture—a strong history of commodity production. 
• Manufacturing—a diverse legacy of industrial activity. 
• Quality of life—excellent water, clean air, and connection to outdoors. 
• History & culture—the cradle of Civil Rights and a rich history of the Region. 
• Location & logistics—great highway/railway/waterway network in the heart of the South. 
• Faith community—a vibrant faith community woven into the fabric of the Region. 
• Outdoor recreation—abundant outdoor recreation opportunities. 

 
In preparation for the Governor’s Summit, the Center team analyzed in greater detail these 
specific sectors around which a region-wide consensus could be reached.   
 
The Center facilitated the Governor’s Summit event in Monroeville, Alabama in order to 
establish region-wide consensus on the most promising economic options.  Participants were 
presented with the Center’s analysis of the various economic options developed through the prior 
events.  The Region’s top economic choices were presented in two parts: first those options 
which held the most promise over the next five years, and then those options which held the most 
promise five to ten years in the future.    
 
The audience’s tabulated responses indicated the strategy elements that were most compelling to 
the participants and that deserved further analysis.  The industries listed below achieved the most 
favorable response, and form the basis of the analysis in this final report   
  

• Advanced manufacturing  
o Aerospace 
o Motor vehicles 
o Steel & fabricated metals 

• Healthcare 
• Tourism 
• Warehousing & distribution 
• Wood products 

 
Participants expressed an especially strong interest in advanced manufacturing as a strategic area 
of focus for the Region.  In particular, the following sub-sectors of advanced manufacturing were 
seen to be the most desirable sectors on which to compete: aerospace; motor vehicles; steel & 
fabricated metals.  
 
These seven sectors provided the starting point for the RUPRI’s final evaluation of the Region’s 
most promising economic directions.  Our analysis investigated the current status of these sectors 
in the Region’s economy as well as the potential impacts that targeted investments in these 
sectors might have on the broader economy.  The remainder of this report provides a detailed 
look at the seven sectors according to these two aims. 
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This final report is organized as follows: the first section discusses findings from an impact 
analysis of the seven major industry categories selected previously: steel & fabricated metals, 
healthcare, warehousing & distribution, wood products, motor vehicles, tourism, and aerospace.  
Impact analysis provides the means to compare the economic impacts from new investments in 
the target industries.  The second section singles out the three principle sectors comprising the 
Region’s advanced manufacturing sector: aerospace, motor vehicles and metalworking.  The 
cluster linkages in these three key manufacturing industries are closely evaluated.  Cluster 
analysis allows regional leaders to assess the competitive strength of their business constellations 
in critical industries.   
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Findings from the Economic Impact Analysis 
 
Economic impact analysis is a widely used tool by practitioners in local economic development.  
The main purpose of impact analysis is to evaluate the impacts that flow out of an initial 
economic event such as an industrial expansion.  The results give policy makers a greater sense 
of the total impacts generated as the initial direct impacts filter through the broader economy.     

A single industry focus is the common scope of analysis, but for a region such as WAEM that is 
pursuing the creation of a comprehensive economic strategy, the tool can be utilized to evaluate a 
larger set of investment options.  This comprehensive approach allows for a side-by-side 
comparison of the Region’s investment options so that the Region can prioritize strategic 
investments.   

The impact analysis presented here focuses on the region’s top investment choices.  These 
choices were arrived at through broad-based public input and careful economic analysis 
conducted by the Center’s team.  These results suggest a useful set of information by which the 
WAEM region can prioritize the public investments it will make in order to fully develop its 
global economic competitiveness.    

To assist the reader to interpret the results, a brief introduction to impact analysis, a glossary of 
terms, and the methodology we used is provided in the Appendix.   

 
Discussion of results 
 
Table 1 of the Appendix lists the components of the focus industries.  Tables 2 through 4 show 
the magnitude of the estimated impacts across the categories of direct, indirect and induced 
effects.  As stated above, it was assumed that production expanded by $1 million for each sector 
of focus.  This amount does not reflect actual project sizes, but is used as a convenient 
benchmark to compare the relative size of direct and indirect effects1.  The data in Tables 2 
through 4 are difficult to compare across industries because of scale differences and several other 
factors.  Consequently, the multipliers given in Table 5 provide the most effective way to 
compare across industries.     
 
Performance of the Region’s focus industries       
    

• Tourism generates the largest total labor employment impact (30 new jobs) by far, but 
most of the impact is a direct employment effect (24.5 new jobs).  This is not unexpected 
given the structure of the tourism industry.  It is a highly labor-intensive industry, and 
thus generates a large number of direct jobs relative to indirect jobs.  The sector is 
marked by the provision of services (hotels, entertainment, tour guides, access fees) and 
goods (food, equipment) which draw on outside sectors to a much lesser extent than 
other, more capital-intensive industries.     

 

                                                            
1 The model is linear and thus analogous figures for production increase other than the $1m used here may 
easily be determined.  Given a specified amount of initial investment, take this number as a fraction of 
$1m and multiply by the $ amounts presented in Tables 2 through 4.   
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• Healthcare generates the largest total labor income effects and the second largest 
employment impact.  Like tourism, healthcare is relatively labor intensive and this 
accounts for the large employment impact.  Unlike tourism, healthcare is marked by high 
wages and this is reflected in the nearly $500,000 direct labor income effect.   

 
• The Wood Products sector generates the largest total production ripple effect at nearly 

$1.9m with almost $610,000 coming from indirect spillovers.  This suggests the wood 
products sector is highly linked with other sectors in terms of production effects.  Notice, 
however, that the sector has only the fourth largest labor income effect ($445,538) and 
employment impact (12.7 jobs).   

 
• The results for Motor Vehicles are interesting.  The sector’s rank in terms of dollar 

impact (lowest in all cases) seems discouraging for an industry that is so prominent in the 
region and with assembly plants nearby.  However, consider the scales involved in auto 
production.  The total value of goods flowing through the sector is substantially larger 
than in other manufacturing sectors and this scale difference is apparent when focusing 
on a one-time increase of $1m in production.  Consequently, the production multiplier 
will remain small, but given the higher wage nature of auto assembly, the sector ranks 
highest in terms of labor income and employment multipliers.     

 
Practical Use of the multipliers 
 
The multipliers given in Table 5 can be applied to estimate the total impact (direct and indirect 
effects) from the sectors WAEM is contemplating.  Typically, economic developers often know 
the direct impacts of a development project at the outset, but often do not know the total impact 
because the indirect effects are so difficult to estimate.  For example a firm aims to increase 
production by $500 thousand or create 200 workers with salaries of $20 thousand each.   If our 
example firm is in the tourism industry then we would expect the creation of 200 new jobs to 
result in an actual increase of 244 jobs --200 from the direct impact and 44 from the indirect and 
induced effects.  In addition, the 200 tourism jobs will generate $4 million in annual direct labor 
income and $1.6m in indirect income for a total of $5.6 million.  
 
Thus, when a region has multiple investment opportunities, be they strategic investments or 
recruitment incentives, an investment approach that compares the alternative total impacts and 
then prioritizes investments accordingly is prudent.     
 
Development projects have a specified cost to the region that could be in the form of recruitment 
incentive dollars or regionally funded investments in training programs, for example.  Ideally, it 
will be known what the costs to the region are and what the estimated direct impacts will be.   
Consider the following examples: 

 
• A new plant will employee 200 in metals fabrication.  The firm is asking for tax 

abatements valued at $1m.  The jobs will be moderately skilled wage positions paying 
the equivalent of $30k a year.   

 

10 
 



• Another firm wants to relocate to your region but needs a highly skilled workforce.  A 
regionally funded training program costing $2m to operate will upgrade the region’s 
skills base, enabling 100 workers to earn $55k a year working for the firm.   

 
In each case, we know what the cost is and what the direct impact will be, but it is not 
immediately clear which project will generate the biggest return on the required investment.  The 
multipliers in table 4 allow one to estimate the total impact to the region.  This information, 
when evaluated in light of the cost to the region, then provides each project’s “rate of return.”   
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Cluster Linkages in Advanced Manufacturing: 
Aerospace, Motor Vehicles and Metalworking 

 
This section provides an in-depth analysis of the Region’s cluster presence in advanced 
manufacturing. The analysis uses data through 2005, the most recent year for which Bureau of 
Labor Statistics data is available in this detail.  Obviously, there have been developments in all of 
the region’s sectors since then.  While the analysis does not include these developments, it 
nonetheless provides an important foundation for understanding the strength of the region’s key 
business clusters. 
 
Tables  6 through 8 identify key detailed industries (as defined by the NAICS codes) linked to 
final or intermediate end market industries in three clusters within the broad area of advanced 
manufacturing:  aerospace (including aircraft, guided missiles, and space vehicles); motor 
vehicles (including automobiles, light and heavy duty trucks, motor homes, and trailers and 
campers); and metalworking (including, among other industries, cutlery and hand tools, 
hardware, metal valves, ball and roller bearings, small arms, ammunition and ordnance, pipes 
and pipe fittings, and industrial patterns). 
 
The information helps to identify the relative presence in the region of industries within key 
identified clusters.  Each table is sorted in descending order by 2005 employment location 
quotient and all industries with location quotients greater than 1.20 are shaded.  Note that sector 
linkages are identified by reference to U.S. input-output relationships and do not reflect actual 
trading patterns between industries within the region.  For example, in Table 1, a “1” in the 
column labeled “Aircraft engines and parts” for NAICS industry 332991 (ball and roller 
bearings) indicates that the production of ball and roller bearings is closely tied to the production 
of aircraft engines in the U.S. 
 
Using the U.S. input-output trade data provides useful information about the aerospace value 
chain nationwide, against which the regional industry mix can then be benchmarked.  Continuing 
with the example, Table 1 indicates that the region has no employment in 18 of 53 industries 
within or closely tied to aerospace markets. 
 
Major Findings 
 
Of the three clusters, the motor vehicles industry has the richest mix of potential linkages within 
the region (in relative terms), while aerospace has the weakest mix.  Table 4 summarizes the 
number of linked industries in various components of each cluster.  Also included is the ratio of 
linked industries with an above-average concentration in the region to the total number of linked 
industries.  For instance, investigation of U.S. input-output linkages identifies 17 NAICS 
industries with close linkages to aircraft manufacturing.  Three of those industries—or 17.6 
percent of the total—are over-represented in the region relative to the U.S. 
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Aerospace 
 
There is no private sector (and, strictly speaking, “covered”) aircraft, aircraft parts, aircraft 
engine, guided missile, or space and missile propulsion unit production employment reported for 
the region in 2005, according to U.S. Bureau of Labor Statistics data. 
 
Among industries with linkages to aerospace, the largest in the region in terms of employment 
are ball and roller bearings, audio and video equipment, ferrous metal foundries, and search, 
detection and navigation instruments.  Regional employment growth between 1998 and 2005 
was especially robust in search, detection and navigation instruments, fluid power cylinders and 
actuators, commercial and service industry machinery, and ball and roller bearings.  Again, it is 
not possible to determine from the information provided here if those industries are actually 
supplying aircraft or space vehicle producers. 
 
Motor Vehicles 
 
The region has a significant representation of end-market motor vehicle-related activity 
(automobile and light truck manufacturing, motorcycles and bicycles, motor vehicle bodies, 
motor vehicle parts, and tires).  However, many industries with strong linkages to motor vehicles 
are under-represented, especially in the metals, industrial equipment, plastics, rubber, glass and 
measuring equipment industries.  Moreover, the region has suffered major declines in some 
motor vehicles sectors (namely parts, with over 3,000 net jobs lost between 1998 and 2005). 
 
Eighteen industries linked to motor vehicles have an above-average concentration of 
employment in the region as gauged by a 2005 employment location quotient (an LQ greater 
than or equal to 1.20).  Of those 18, nine are in wood products or textiles and apparel.  Wood 
products are used heavily in the manufacture of motor homes and truck trailers.  Fabrics are used 
primarily in end-market vehicle assembly (automobiles, light and heavy duty trucks, motor 
homes, and campers). 
 
Metalworking 
 
Metalworking production is a very broad industry that includes metal production (e.g., iron and 
steel), as well as goods fabricated from metals.  Table 3 summarizes industries connected to 
metal fabricated goods production.  Potential linkages in the region are especially strong for 
coating, heating and engraving; ball and roller bearings; pipes and pipe fittings; and enameled 
iron and metal ware.  Note that the ball and roller bearings and enameled ware industries are also 
linked to aerospace. 
 
Dominating the cluster of linked industries in metalworking in terms of employment size are 
electric power and specialty transformers; sawmills; plastics plumbing fixtures; power generation 
and supply; motor vehicle parts manufacturing; power boiler and heat exchangers; ferrous metal 
foundries; and ball and roller bearing manufacturing. 
 
Top growers in metalworking between 1998 and 2005 are power boiler and heat exchangers; 
plastics plumbing fixtures; and search, navigation and detection instruments. 
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Several metalworking-related industries declined in the region by at least 500 workers between 
1998 and 2005, including motor vehicle parts (down 3,064 workers), tires (down 2,361 workers); 
motor and generator manufacturing (down 1,949 workers), sawmills (down 1,510 workers); 
conveyer and conveying equipment (down 660 workers). 
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Appendix 
 
Economic Linkages 
A regional economy like the one characterizing the AL-MS WIRED region has unique features 
that help explain why events like the change in size of major companies would generate impacts 
that are larger than one might expect.  First, sectors in the region are linked to other sectors– 
some directly, others indirectly.  For example, a sector producing automobile parts that are 
shipped to the final vehicle assembly line would represent a direct linkage between two sectors.  
For the sake of discussion, assume the automobile component supplier purchases some 
fabricated metals products from another supplier; this too represents a direct linkage.  However, 
the fabricated metals producer has an indirect linkage to the automobile assembly producer.  
Although not directly dependent on automobile production, the fabricated metal producer is 
clearly influenced by the production levels of the assembler.  Hence, while many sectors of the 
economy are linked directly, many if not more are linked indirectly.  In short, no one is 
independent in the economic system. 

Ripple or Multiplier Effects 
Consider the case just reviewed, but now assume automobile production increases.  With the 
assembly line ramping up, the assembler needs more components.  This generates a direct 
effect—a column in the tables in this report will indicate the size and composition (across 
sectors) of these direct effects.  But we know that the impacts will not stop at the first step of 
separation.  The component supplier will purchase more fabricated metal products, the fabricated 
metal producer will buy more steel, the steel producer will buy more iron ore or scrap, and so 
forth.  What we have described here are the multiple levels of the ripple effect – a direct change 
in one sector leads to expansion in other sectors of the economy.  These sector-to-sector effects 
are referred to as indirect effects. 

During this whole process, firms need to purchase not only components and materials 
from other sectors, but they also have to pay wages and salaries to their employees.  In turn, 
these employees will generate their own ripple effect.  For example, an assembly line worker 
will use the extra income earned from overtime (assumed to occur to meet the additional 
demand) to take his/her family to dinner.  Part of this expenditure becomes income to the waiter; 
he spends the money at the dry cleaners and part of that expenditure is used by the owners of the 
dry cleaning business to buy lumber to renovate their house.  Part of this expenditure will be 
used by employees in the lumber yard to enjoy an evening at the cinema – and so the process 
continues until the impact diminishes to zero.  This part of the ripple effect is referred to as 
induced income impacts.   

Thus, when all is said and done, there are direct effects and two types of indirect effects – 
one generated by industry-industry purchases and sales and one generated by expenditures by 
employees from wages and salaries.  The summation of these impacts is revealed in the tables as 
total impacts.  If the total impacts are divided by the direct impacts, we obtain the ripple or 
multiplier effect.  For example, if the employment multiplier is 1.5, then for every direct job, an 
additional 0.5 jobs are generated through a combination of the indirect and induced impacts.  
When the labor income multiplier is 1.5, that means every $10,000 generated in labor income for 
a given project will lead to an additional $500 is generated in indirect and induced impacts.   
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Methodology 
 
This model uses 2004 data, and all impacts are in 2004 dollars.  The model employs a Social 
Accounting Matrix (SAM) which represents the flow of all economic transactions that take place 
in an economy.  The methodology employed here tends to produce results that are somewhat 
conservative estimates of impact multipliers.  A thorough impact analysis must account for the 
benefits as well as the costs associated with the economic event under question.  Jobs created in 
one sector can pull workers, (and their income), out of other sectors, causing the total economy-
wide impact to be less than if the new jobs were filled entirely by outsiders.       

The SAM model mentioned above is used to simulate impacts in three areas of the region’s 
economy: production, employment, and labor income.  We achieve this by introducing into the 
model a one-time, but permanent, increase in one of the three areas: production, employment, or 
labor income.  In this case, we model a one-time increase in production of $1 million.  The 
model is closed so we can introduce a “shock” in either employment or labor income and the 
final impact multiplier results would be the same regardless of the choice.   
 
Notice in the first column in Table 2 the $1 million shock to production appears as a $1m direct 
effect.  The model then estimates the remaining indirect and induced effects for production.  
Taking this $1 million increase in production, the model then estimates the direct effects that 
should arise in employment and labor income due to the production increase.  The model then 
estimates the resulting indirect effects.   
 
The dollar amount of the impacts will vary greatly depending on differences in scale, labor 
intensity and linkages to the broader economy of the industries modeled.  The multipliers based 
on the ratio of total impacts, (direct, indirect and induced), to direct impacts allow for a sensible 
comparison across the various industries.  The 1$ million amount does not represent actual 
project costs, but the resulting multiplier indicates what the total impact will be for any given 
amount of initial increase in production, labor income or job creation.    
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Table 1. Focus Industries 
 

Description NAICS Sector (unless otherwise noted) 
Steel and 
Fabricated Metals 

100% 332 Fabricated metal products 

Healthcare 50% 622 Hospitals 
50% 623 Nursing and residential care 

Warehousing and 
Distribution 

100% 493 Warehousing and storage 

Wood Products 100% 321 Wood products 
Motor Vehicles 100% 33611 Automobile and light truck manufacturing  

 
(Heavy duty truck manufacturing – NAICS 33612 – didn’t exist 
there in 2004 according the IMPLAN data.) 

Tourism 50% IMPLAN sector 479 Hotels and motels 
20% IMPLAN sector 481 Food services and drinking places 
15% IMPLAN sector 478 Other amusement 
15% IMPLAN sector 411 miscellaneous store retailers 

Aerospace 
 
 
Aerospace cont. 

50% 336411 Aircraft manufacturing 
50% 336413 Other aircraft parts and equipment 
 
(Sectors 336412 Aircraft engine and engine parts manufacturing, 
336414 Guided missile and space vehicle manufacturing, 336415 
Guided Missile and Space Vehicle Propulsion Unit and Propulsion 
Unit Parts Manufacturing and 336419 Other Guided Missile and 
Space Vehicle Parts and Auxiliary Equipment Manufacturing didn’t 
exist there in 2004 according the IMPLAN data.) 

 
Table 2. Production Impacts 
 

$1,000,000 change in: Direct 
Effect

Indirect 
Effect

Induced 
Effect Total Rank

Steel and Fabricated Metals $1,000,000 $198,291 $257,879 $1,456,170 5
Healthcare $1,000,000 $261,286 $475,646 $1,736,933 3
Warehousing & Distribution $1,000,000 $224,097 $531,539 $1,755,636 2
Wood Products $1,000,000 $609,704 $287,697 $1,897,401 1
Motor Vehicles $1,000,000 $292,382 $117,531 $1,409,914 7
Tourism $1,000,000 $217,872 $296,469 $1,514,341 4
Aerospace $1,000,000 $223,404 $228,311 $1,451,715 6
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Table 3. Labor Income Impacts 
 

$1,000,000 change in: Direct 
Effect

Indirect 
Effect

Induced 
Effect Total Rank

Steel and Fabricated Metals $160,341 $80,533 $70,456 $311,330 6
Healthcare $492,864 $77,042 $166,699 $736,604 1
Warehousing & Distribution $416,766 $81,284 $145,681 $643,730 2
Wood Products $203,772 $140,938 $100,828 $445,538 4
Motor Vehicles $91,145 $76,243 $33,044 $200,432 7
Tourism $361,312 $60,917 $83,353 $505,583 3
Aerospace $260,119 $65,041 $64,190 $389,349 4

 
Table 4. Employment Impacts 
 

$1,000,000 change in: Direct 
Effect

Indirect 
Effect

Induced 
Effect Total Rank

Steel and Fabricated Metals 5.5 1.8 3.2 10.5 5
Healthcare 18.5 3.2 6.0 27.6 2
Warehousing & Distribution 16.7 2.1 6.7 25.4 3
Wood Products 5.2 3.9 3.6 12.7 4
Motor Vehicles 0.8 2.1 1.3 4.1 7
Tourism 24.5 2.2 3.3 30.0 1
Aerospace 3.0 1.7 2.5 7.3 6

 
Table 5. Multiplier Summaries (based on total effects / direct effects) 
 

 Production 
Multiplier Rank Income 

Multiplier Rank Employment 
Multiplier Rank 

Steel and Fabricated Metals 1.45 5 1.94 3 1.91 4 
Healthcare 1.73 3 1.49 6 1.49 6 
Warehousing & Distribution 1.75 2 1.54 4 1.52 5 
Wood Products 1.90 1 2.19 2 2.44 2 
Motor Vehicles 1.41 7 2.20 1 5.13 1 
Tourism 1.51 4 1.40 7 1.22 7 
Aerospace 1.45 6 1.50 5 2.43 3 

 
 



Additional Detail 
Cluster Linkages in Advanced Manufacturing: 
Aerospace, Motor Vehicles and Metalworking 

 
Attached Tables 1‐3 identify key detailed NAICS industries linked to final or intermediate end 
market industries in three clusters within the broad area of advanced manufacturing:  aerospace 
(including aircraft, guided missiles, and space vehicles); motor vehicles (including automobiles, 
light and heavy duty trucks, motor homes, and trailers and campers); and metalworking 
(including, among other industries, cutlery and hand tools, hardware, metal valves, ball and 
roller bearings, small arms, ammunition and ordnance, pipes and pipe fittings, and industrial 
patterns). 
 
The information helps to identify the relative presence in the region of industries within key 
identified clusters.  Each table is sorted in descending order by 2005 employment location 
quotient and all industries with location quotients greater than 1.20 are shaded.  Note that sector 
linkages are identified by reference to U.S. input‐output relationships and do not reflect actual 
trading patterns between industries within the region.  For example, in Table 1, a “1” in the 
column labeled “Aircraft engines and parts” for NAICS industry 332991 (ball and roller bearings) 
indicates that the production of ball and roller bearings is closely tied to the production of aircraft 
engines in the U.S. 
 
Using the U.S. input‐output trade data provides useful information about the aerospace value 
chain nationwide, against which the regional industry mix can then be benchmarked.  
Continuing with the example, Table 1 indicates that the region has no employment in 18 of 53 
industries within or closely tied to aerospace markets. 
 
Major Findings: 
 

• Of the three clusters, the motor vehicles industry has the richest mix of potential linkages 
within the region (in relative terms), while aerospace has the weakest mix.  Table 4 
summarizes the number of linked industries in various components of each cluster.  Also 
included is the ratio of linked industries with an above‐average concentration in the 
region to the total number of linked industries.  For instance, investigation of U.S. input‐
output linkages identifies 17 NAICS industries with close linkages to aircraft 
manufacturing.  Three of those industries—or 17.6 percent of the total—are over‐
represented in the region relative to the U.S. 

 
• There is no private sector (and, strictly speaking, “covered”) aircraft, aircraft parts, 

aircraft engine, guided missile, or space and missile propulsion unit production 
employment reported for the region in 2005, according to U.S. Bureau of Labor Statistics 
data. 

 
• Among industries with linkages to aerospace, the largest in the region in terms of 

employment are ball and roller bearings, audio and video equipment, ferrous metal 
foundries, and search, detection and navigation instruments.  Regional employment 
growth between 1998 and 2005 was especially robust in search, detection and navigation 
instruments, fluid power cylinders and actuators, commercial and service industry 
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machinery, and ball and roller bearings.  Again, it is not possible to determine from the 
information provided here if those industries are actually supplying aircraft or space 
vehicle producers. 

 
• The region has a significant representation of end‐market motor vehicle‐related activity 

(automobile and light truck manufacturing, motorcycles and bicycles, motor vehicle 
bodies, motor vehicle parts, and tires).  However, many industries with strong linkages 
to motor vehicles are under‐represented, especially in the metals, industrial equipment, 
plastics, rubber, glass and measuring equipment industries.  Moreover, the region has 
suffered major declines in some motor vehicles sectors (namely parts, with over 3,000 net 
jobs lost between 1998 and 2005). 

 
• Eighteen industries linked to motor vehicles have an above‐average concentration of 

employment in the region as gauged by a 2005 employment location quotient (an LQ 
greater than or equal to 1.20).  Of those 18, nine are in wood products or textiles and 
apparel.  Wood products are used heavily in the manufacture of motor homes and truck 
trailers.  Fabrics are used primarily in end‐market vehicle assembly (automobiles, light 
and heavy duty trucks, motor homes, and campers). 

 
• Metalworking production is a very broad industry that includes metal production (e.g., 

iron and steel), as well as goods fabricated from metals.  Table 3 summarizes industries 
connected to metal fabricated goods production.  Potential linkages in the region are 
especially strong for coating, heating and engraving; ball and roller bearings; pipes and 
pipe fittings; and enameled iron and metal ware.  Note that the ball and roller bearings 
and enameled ware industries are also linked to aerospace. 

 
• Dominating the cluster of linked industries in metalworking in terms of employment size 

are electric power and specialty transformers; sawmills; plastics plumbing fixtures; 
power generation and supply; motor vehicle parts manufacturing; power boiler and heat 
exchangers; ferrous metal foundries; and ball and roller bearing manufacturing. 

 
• Top growers in metalworking between 1998 and 2005 are power boiler and heat 

exchangers; plastics plumbing fixtures; and search, navigation and detection instruments. 
 

• Several metalworking‐related industries declined in the region by at least 500 workers 
between 1998 and 2005, including motor vehicle parts (down 3,064 workers), tires (down 
2,361 workers); motor and generator manufacturing (down 1,949 workers), sawmills 
(down 1,510 workers); conveyer and conveying equipment (down 660 workers). 



Table 1

Detailed industry mix, linkages and regional employment trends: Aerospace

2002 NAICS 2002 NAICS Industry 2005 2005 1998 2005 Region US

334613 Magnetic and optical recording media mfg 1 1    0    414    -150    14.27 23.05 -26.6   -49.8   0
332991 Ball and roller bearing mfg 1 1 2    1    918    280    5.06 10.19 43.9   -21.0   0
3343 Audio and video equipment mfg 1 1    -4    874    133    4.63 10.14 17.9   -40.5   2
333995 Fluid power cylinder and actuator mfg 1 1 1 3    -1    363    235    2.11 8.13 183.6   -18.8   3
33151 Ferrous metal foundaries 1 7    0    808    -81    2.32 3.26 -9.1   -28.5   0
333319 Other commercial and service industry machinery mfg 1 1 4    3    414    130    1.49 2.91 45.8   -17.6   0
334511 Search, detection, and navigation instruments 1 1 1 1    0    574    559    0.03 1.40 3726.7   -8.0   1
333997-9 Scales, balances, and miscellaneous general purpose machinery 1 2    -5    156    -251    2.44 1.30 -61.7   -20.3   3
332998 Enameled iron and metal sanitary ware mfg 1 1    1    44    44    0.00 1.22 --- -8.7   0
33271 Machine shops 1 1 70    6    790    158    0.83 1.17 25.0   -2.2   0
333996 Fluid power pump and motor mfg 1 1 2    0    53    -2    0.68 0.99 -3.6   -26.8   3
3325 Hardware mfg 1 2    -5    76    -474    3.78 0.80 -86.2   -28.2   0
33422 Broadcast and wireless communications equipment 1 1 5    3    159    93    0.20 0.77 140.9   -32.2   1
32629 Other rubber product mfg 1 6    1    141    -134    0.99 0.74 -48.7   -24.5   0
493 Warehousing and storage 1 37    6    969    -117    0.77 0.63 -10.8   21.4   0
55 Management of companies and enterprises 1 109    61    2,049    1,234    0.16 0.44 151.4   0.7   3
332313 Plate work mfg 1 9    5    48    -221    1.71 0.38 -82.2   -11.6   0
5414 Specialized design services 1 13    2    97    45    0.15 0.28 86.5   6.8   0
325991 Custom compounding of purchased resins 1 1 2    0    15    -8    0.29 0.26 -34.8   -19.1   3
6112-3 Colleges, universities, and junior colleges 1 4    0    452    -60    0.20 0.16 -11.7   21.0   0
33593 Wiring device mfg 1 1    -1    15    -3    0.08 0.11 -16.7   -34.0   0
332813 Electroplating, anodizing, and coloring metal 1 3    0    21    -235    0.88 0.11 -91.8   -25.7   0
332996 Fabricated pipe and pipe fitting mfg 1 1    1    6    6    0.00 0.08 --- -6.5   0
333514 Special tool, die, jig, and fixture mfg 1 2    -3    13    -23    0.12 0.06 -63.9   -26.6   0
5417 Scientific research and development services 1 1 1 1 12    3    93    29    0.05 0.06 45.3   20.2   1
481 Air transportation 1 4    -7    81    -54    0.08 0.06 -40.0   -10.6   0
32551 Paint and coating mfg 1 1    0    3    -4    0.05 0.03 -57.1   -15.1   3
332812 Metal coating and nonprecious engraving 1 1 2    0    3    1    0.01 0.02 50.0   -7.8   0
332999 Miscellaneous fabricated metal product mfg 1 1 2    0    3    -34    0.17 0.02 -91.9   -17.2   0
334413 Semiconductors and related device mfg 1 1    0    9    4    0.01 0.02 80.0   -21.9   1
331521 331524 Aluminum foundries 1 1 2    -1    2    -116    0.62 0.02 -98.3   -24.6   0
334518-9 Watch, clock, and other measuring and controlling device mfg 1 1 1    1    1    1    0.00 0.01 --- -19.3   1
339991 Gasket, packing, and sealing device mfg 1 1 1    1    1    1    0.00 0.01 --- -17.6   0
336411 Aircraft mfg 1 1 1 1 1 2    1    5    -9    0.02 0.01 -64.3   -25.2   1
336413 Other aircraft parts and equipment 1 1 1 1 2    1    2    -33    0.11 0.01 -94.3   -23.6   1
31214 Distilleries 1 0    0    0    0    0.00 0.00 --- -7.3   0
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Table 1

Detailed industry mix, linkages and regional employment trends: Aerospace

2002 NAICS 2002 NAICS Industry 2005 2005 1998 2005 Region US
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31411 Carpet and rug mills 1 0    0    0    0    0.00 0.00 --- -8.7   0
32552 Adhesive mfg 1 0    0    0    0    0.00 0.00 --- -9.8   3
32791 Abrasive product mfg 1 0    0    0    0    0.00 0.00 --- -32.3   0
331522 331525-8 Nonferrous foundries, except aluminum 1 0    0    0    0    0.00 0.00 --- -18.0   0
332111 Iron and steel forging 1 1 0    0    0    0    0.00 0.00 --- -18.9   0
332112 Nonferrous forging 1 1 1 1 0    0    0    0    0.00 0.00 --- -23.6   0
332115-7 All other forging and stamping 1 1 0    0    0    0    0.00 0.00 --- -22.4   0
332212 Hand and edge tool mfg 1 0    0    0    -13    0.08 0.00 -100.0   -32.9   0
33291 Metal valve mfg 1 1 1 1 1    1    0    -11    0.03 0.00 -100.0   -20.9   0
333612-3 Speed changers and mechanical power transmission equipment 1 0    -1    0    -9    0.08 0.00 -100.0   -23.9   3
334512 Automatic environmental control mfg 1 1 0    0    0    0    0.00 0.00 --- -28.0   1
334516 Analytical laboratory instrument mfg 1 0    0    0    0    0.00 0.00 --- -9.9   1
335991 Carbon and graphite product mfg 1 1 0    0    0    -144    4.84 0.00 -100.0   -26.1   0
336412 Aircraft engine and engine parts mfg 1 1 1 0    0    0    0    0.00 0.00 --- -20.0   1
336414 Guided missile and space vehicle mfg 1 1 0    -1    0    -7    0.04 0.00 -100.0   -6.6   1
336415-9 Propulsion units and parts for space vehicles and guided missiles 1 1 0    0    0    0    0.00 0.00 --- -18.6   1
337125 337129 Other household and institutional furniture 1 1 0    0    0    0    0.00 0.00 --- -19.0   0

Notes:  Employment data are from Minnesota IMPLAN Group, Inc., and the U.S. Bureau of Labor Statistics.  A "1" in the linkages column indicates that the industry in the row is strongly linked as a direct or 
indirect supplier or buyer to the industry in the column.  Codes in the "BLS Technology Sector" column are the following:  1--Very technology intensive; 2--Moderately technology-intensive; 3--Somewhat 
technology intensive. Industries with employment location quotients (for 2005) greater than 1.20 are shaded.
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2002 NAICS 2002 NAICS Industry 2005 2005 1998 2005 Region US
321211-2 Veneer and plywood manufacturing 1 17    -3    2,282    -192    16.25 19.90 -7.8   -16.7   0
3159 Accessories and other apparel manufacturing 1 7    -6    910    397    4.17 16.26 77.4   -49.8   0
321113 Sawmills 1 95    0    3,867    -1,510    14.79 13.51 -28.1   -12.9   0
3343 Audio and video equipment manufacturing 1 1 1    -4    874    133    4.63 10.14 17.9   -40.5   2
321912 Cut stock, resawing lumber, and planing 1 14    -8    486    -860    20.04 9.15 -63.9   -12.5   0
333995 Fluid power cylinder and actuator manufacturing 1 1 1 1 3    -1    363    235    2.11 8.13 183.6   -18.8   3
33611 Automobile and light truck manufacturing 1 1 1 1 1 1    1    3,611    2,285    1.99 6.47 172.3   -7.1   0
31323 Nonwoven fabric mills 1 1 3    2    204    138    1.19 4.96 209.1   -17.8   0
336991 Motorcycle, bicycle, and parts manufacturing 1 1    1    227    227    0.00 4.58 --- -8.4   0
32621 Tire manufacturing 1 1 1 1 4    2    816    -2,361    12.34 4.54 -74.3   -22.7   0
31412 Curtain and linen mills 1 1 7    -1    457    -129    2.67 3.67 -22.0   -37.3   0
33151 Ferrous metal foundaries 1 7    0    808    -81    2.32 3.26 -9.1   -28.5   0
336211 Motor vehicle body manufacturing 1 1 1 1 1 2    -1    528    147    1.58 3.04 38.6   -20.3   0
321918 Other millwork, including flooring 1 12    3    449    68    2.20 2.82 17.8   1.6   0
326191 326199 Plastics plumbing fixtures and all other plastics products 1 10    -3    1,619    470    0.93 1.70 40.9   -14.7   0
33711 Wood kitchen cabinet and countertop manufacturing 1 69    10    757    259    1.26 1.69 52.0   25.9   0
321911 Wood windows and door manufacturing 1 4    -4    282    82    0.99 1.36 41.0   13.9   0
3363 Motor vehicle parts manufacturing 1 1 1 1 1 1 1 34    -2    2,300    -3,064    2.24 1.28 -57.1   -17.2   0
32614-5 Foam product manufacturing 1 2    0    212    -19    1.25 1.27 -8.2   0.1   0
81111-2 811191 811198 Automotive repair and maintenance, except car washes 1 529    20    2,157    98    0.97 1.10 4.8   1.6   0
332322 Sheet metal work manufacturing 1 1 7    -6    296    64    0.75 1.08 27.6   -2.4   0
327211-2 327215 Glass and glass products, except glass containers 1 4    -2    255    -98    1.00 1.07 -27.8   -25.4   0
333996 Fluid power pump and motor manufacturing 1 2    0    53    -2    0.68 0.99 -3.6   -26.8   3
333414 Heating equipment, except warm air furnaces 1 3    -1    46    -91    2.05 0.84 -66.4   -9.3   0
3325 Hardware manufacturing 1 1 1 2    -5    76    -474    3.78 0.80 -86.2   -28.2   0
336212 Truck trailer manufacturing 1 1 1 2    -4    71    7    0.59 0.74 10.9   -3.0   0
32629 Other rubber product manufacturing 1 1 6    1    141    -134    0.99 0.74 -48.7   -24.5   0
332321 Metal window and door manufacturing 1 3    -2    164    70    0.37 0.73 74.5   -0.9   0
32612 Plastics pipe, fittings, and profile shapes 1 3    1    91    48    0.22 0.57 111.6   -10.8   0
333415 AC, refrigeration, and forced air heating 1 1 1    0    127    -18    0.38 0.46 -12.4   -20.2   0
5619 Other support services 1 29    -7    314    50    0.32 0.41 18.9   5.1   0
332313 Plate work manufacturing 1 9    5    48    -221    1.71 0.38 -82.2   -11.6   0
314991 314999 Other miscellaneous textile product mills 1 1 1 12    5    36    -531    3.69 0.37 -93.7   -29.2   0
5414 Specialized design services 1 13    2    97    45    0.15 0.28 86.5   6.8   0
33511 Electric lamp bulb and part manufacturing 1 1 1    1    7    7    0.00 0.20 --- -36.3   0
6112-3 Colleges, universities, and junior colleges 1 4    0    452    -60    0.20 0.16 -11.7   21.0   0
33593 Wiring device manufacturing 1 1 1    -1    15    -3    0.08 0.11 -16.7   -34.0   0
33272 Turned product and screw, nut, and bolt manufacturing 1 3    1    21    -10    0.09 0.09 -32.3   -23.1   0
333911 Pump and pumping equipment manufacturing 1 1    0    2    -3    0.05 0.03 -60.0   -19.1   3
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32551 Paint and coating manufacturing 1 1 1 1 1    0    3    -4    0.05 0.03 -57.1   -15.1   3
331315 Aluminum sheet, plate, and foil manufacturing 1 1 1    1    1    1    0.00 0.02 --- -27.7   0
332812 Metal coating and nonprecious engraving 1 2    0    3    1    0.01 0.02 50.0   -7.8   0
333611 Turbine and turbine generator set units manufacturing 1 1    1    1    1    0.00 0.02 --- -18.6   3
332999 Miscellaneous fabricated metal product manufacturing 1 2    0    3    -34    0.17 0.02 -91.9   -17.2   0
331521 331524 Aluminum foundries 1 2    -1    2    -116    0.62 0.02 -98.3   -24.6   0
332115-7 All other forging and stamping 1 0    0    0    0    0.00 0.00 --- -22.4   0
336999 All other transportation equipment manufacturing 1 0    0    0    0    0.00 0.00 --- 31.9   0
331316 Aluminum extruded product manufacturing 1 1 0    -1    0    -4    0.04 0.00 -100.0   -9.8   0
334512 Automatic environmental control manufacturing 1 0    0    0    0    0.00 0.00 --- -28.0   1
31411 Carpet and rug mills 1 1 1 1 0    0    0    0    0.00 0.00 --- -8.7   0
31332 Fabric coating mills 1 0    0    0    -5    0.13 0.00 -100.0   -25.3   0
322225 Flexible packaging foil manufacturing 1 0    0    0    -5    0.78 0.00 -100.0   -16.5   0
33612 Heavy duty truck manufacturing 1 1 1 0    0    0    -93    0.66 0.00 -100.0   -21.8   0
335221 Household cooking appliance manufacturing 1 1 0    0    0    0    0.00 0.00 --- -2.0   0
335224 Household laundry equipment manufacturing 1 1 0    0    0    0    0.00 0.00 --- -14.7   0
335222 Household refrigerator and home freezer manufacturing 1 1 0    0    0    0    0.00 0.00 --- -16.0   0
332111 Iron and steel forging 1 0    0    0    0    0.00 0.00 --- -18.9   0
336213 Motor home manufacturing 1 1 1 0    0    0    0    0.00 0.00 --- 13.6   0
332112 Nonferrous forging 1 0    0    0    0    0.00 0.00 --- -23.6   0
331522 331525-8 Nonferrous foundries, except aluminum 1 0    0    0    0    0.00 0.00 --- -18.0   0
331491 Nonferrous metal, except copper and aluminum, shaping 1 0    0    0    -39    0.68 0.00 -100.0   -27.1   0
331319 Other aluminum rolling and drawing 1 0    -1    0    -134    3.48 0.00 -100.0   -49.5   0
335929 Other communication and energy wire manufacturing 1 0    -1    0    -196    4.79 0.00 -100.0   -15.4   0
333618 Other engine equipment manufacturing 1 1 1    1    0    0    0.00 0.00 --- -15.6   3
335228 Other major household appliance manufacturing 1 1 0    0    0    0    0.00 0.00 --- -6.7   0
327113 Porcelain electrical supply manufacturing 1 0    0    0    0    0.00 0.00 --- -32.7   0
32622 Rubber and plastics hose and belting manufacturing 1 1 0    0    0    0    0.00 0.00 --- -6.3   0
333612-3 Speed changers and mechanical power transmission equipment 1 0    -1    0    -9    0.08 0.00 -100.0   -23.9   3
335911 Storage battery manufacturing 1 1 1 0    0    0    0    0.00 0.00 --- -34.5   0
334514 Totalizing fluid meters and counting devices 1 1 0    0    0    0    0.00 0.00 --- -24.5   1
336214 Travel trailer and camper manufacturing 1 1 0    0    0    0    0.00 0.00 --- 30.3   0
333992 Welding and soldering equipment manufacturing 1 0    0    0    0    0.00 0.00 --- -31.0   3

Notes:  Employment data are from Minnesota IMPLAN Group, Inc., and the U.S. Bureau of Labor Statistics.  A "1" in the linkages column indicates that the industry in the row is strongly linked as a direct or indirect supplier or 
buyer to the industry in the column.  Codes in the "BLS Technology Sector" column are the following:  1--Very technology intensive; 2--Moderately technology-intensive; 3--Somewhat technology intensive. Industries with 
employment location quotients (for 2005) greater than 1.20 are shaded.
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335311 Electric power and specialty transformer manufacturing 1 2    -1    2,914    88    25.76 41.95 3.1   -30.0   3
33241 Power boiler and heat exchanger manufacturing 1 1 2    -2    1,548    1,200    4.81 28.84 344.8   -18.0   0
321113 Sawmills 1 1 95    0    3,867    -1,510    14.79 13.51 -28.1   -12.9   0
321999 Miscellaneous wood product manufacturing 1 1 10    -5    900    -393    11.99 12.89 -30.4   -28.4   0
32592 Explosives manufacturing 1 3    1    168    81    3.79 10.44 93.1   -22.5   3
332991 Ball and roller bearing manufacturing 1 2    1    918    280    5.06 10.19 43.9   -21.0   0
333995 Fluid power cylinder and actuator manufacturing 1 1 3    -1    363    235    2.11 8.13 183.6   -18.8   3
332311 Prefabricated metal buildings and components 1 14    10    660    5    6.86 7.80 0.8   -2.0   0
333922 Conveyor and conveying equipment manufacturing 1 4    0    543    -660    9.61 7.02 -54.9   -31.7   3
332997 Industrial pattern manufacturing 1 1 1 1    0    81    69    0.51 5.18 575.0   -26.9   0
31323 Nonwoven fabric mills 1 3    2    204    138    1.19 4.96 209.1   -17.8   0
32621 Tire manufacturing 1 4    2    816    -2,361    12.34 4.54 -74.3   -22.7   0
325211 Plastics material and resin manufacturing 1 1 1 4    -3    701    216    2.27 4.44 44.5   -18.2   2
33151 Ferrous metal foundaries 1 1 1 1 1 1 1 1 1 1 7    0    808    -81    2.32 3.26 -9.1   -28.5   0
335312 Motor and generator manufacturing 1 3    -4    421    -1,949    10.50 3.18 -82.2   -35.2   3
327112 Vitreous china and earthenware articles manufacturing 1 4    3    98    94    0.06 2.89 2350.0   -45.6   0
332312 Fabricated structural metal manufacturing 1 1 1 1 17    -3    666    -170    3.12 2.81 -20.3   -2.4   0
33121 Iron, steel pipe and tube from purchased steel 1 1 1 1 1 1 1 1 1 3    1    193    75    1.38 2.74 63.6   -8.9   0
332323 Ornamental and architectural metal work manufacturing 1 7    -1    267    185    0.72 2.55 225.6   1.4   0
33242 Metal tank, heavy gauge, manufacturing 1 3    -2    155    -275    5.06 2.29 -64.0   -12.1   0
33243 Metal can, box, and other container manufacturing 1 5    2    250    158    0.54 2.10 171.7   -23.2   0
8113 Commercial machinery repair and maintenance 1 113    18    810    36    1.72 1.83 4.7   8.8   0
331111 Iron and steel mills 1 1 1 1 1 1 1 1 1 1    -2    432    -199    1.58 1.78 -31.5   -32.7   0
326191 326199 Plastics plumbing fixtures and all other plastics products 1 1 1 1 1 10    -3    1,619    470    0.93 1.70 40.9   -14.7   0
2211 Power generation and supply 1 82    41    1,791    340    1.14 1.70 23.4   -8.9   2
334511 Search, detection, and navigation instruments 1 1    0    574    559    0.03 1.40 3726.7   -8.0   1
333997-9 Scales, balances, and miscellaneous general purpose machinery 1 1 2    -5    156    -251    2.44 1.30 -61.7   -20.3   3
3363 Motor vehicle parts manufacturing 1 34    -2    2,300    -3,064    2.24 1.28 -57.1   -17.2   0
332998 Enameled iron and metal sanitary ware manufacturing 1 1 1    1    44    44    0.00 1.22 --- -8.7   0
33271 Machine shops 1 1 1 1 1 1 1 1 70    6    790    158    0.83 1.17 25.0   -2.2   0
32221 Paperboard container manufacturing 1 1 1 1 1 1 1 1 11    -2    552    -1,046    2.45 1.15 -65.5   -18.2   0
44-5 Retail trade 1 4,333    -260    46,229    -237    1.09 1.15 -0.5   4.3   0
332322 Sheet metal work manufacturing 1 1 1 1 1 1 7    -6    296    64    0.75 1.08 27.6   -2.4   0
327211-2 327215 Glass and glass products, except glass containers 1 1 1 1 4    -2    255    -98    1.00 1.07 -27.8   -25.4   0
483 Water transportation 1 1    -1    162    18    0.93 1.04 12.5   11.3   0
3325 Hardware manufacturing 1 1 1 2    -5    76    -474    3.78 0.80 -86.2   -28.2   0
33422 Broadcast and wireless communications equipment 1 5    3    159    93    0.20 0.77 140.9   -32.2   1
32629 Other rubber product manufacturing 1 6    1    141    -134    0.99 0.74 -48.7   -24.5   0
332321 Metal window and door manufacturing 1 3    -2    164    70    0.37 0.73 74.5   -0.9   0
5412 Accounting and bookkeeping services 1 298    46    1,580    223    0.57 0.70 16.4   6.5   0
2212 Natural gas distribution 1 1 16    -7    184    -187    1.00 0.65 -50.4   -16.0   0
562 Waste management and remediation services 1 57    -18    575    -148    0.80 0.64 -20.5   8.7   0
5411 Legal services 1 502    73    1,860    272    0.53 0.60 17.1   13.4   0

M
et

al
 v

al
ve

s

Linkages

H
ar

dw
ar

e

Sp
rin

g 
& 

w
ire

 p
ro

du
ct

s

M
ac

hi
ne

 s
ho

ps
 &

 tu
rn

ed
 p

ro
du

ct
s

C
oa

tin
g,

 h
ea

tin
g 

& 
en

gr
av

in
g

BL
S 

Te
ch

 S
ec

to
r

Establishments Employment

LQ Pct Growth '98-'05
Change 
'98-'05

Change 
'98-'05En

am
le

d 
iro

n 
an

d 
m

et
al

 w
ar

e

Fo
rg

in
g 

& 
st

am
pi

ng

Ba
ll 

& 
ro

lle
r b

ea
rin

gs

Pi
pe

s 
& 

pi
pe

 fi
tti

ng
s

In
du

st
ria

l p
at

te
rn

s

Sm
al

l a
rm

s

Am
m

un
iti

on
 &

 o
rd

na
nc

e

C
ut

le
ry

 &
 h

an
dt

oo
ls

Ar
ch

ite
ct

ur
al

 &
 s

tru
ct

ur
al

 m
et

al
s

Bo
ile

rs
, t

an
ks

 &
 s

hi
pp

in
g 

co
nt

ai
ne

rs



Table 3
Detailed industry mix, linkages and regional employment trends: Metal working

2002 NAICS 2002 NAICS Industry 2005 2005 1998 2005 Region USM
et

al
 v

al
ve

s

Linkages

H
ar

dw
ar

e

Sp
rin

g 
& 

w
ire

 p
ro

du
ct

s

M
ac

hi
ne

 s
ho

ps
 &

 tu
rn

ed
 p

ro
du

ct
s

C
oa

tin
g,

 h
ea

tin
g 

& 
en

gr
av

in
g

BL
S 

Te
ch

 S
ec

to
r

Establishments Employment

LQ Pct Growth '98-'05
Change 
'98-'05

Change 
'98-'05En

am
le

d 
iro

n 
an

d 
m

et
al

 w
ar

e

Fo
rg

in
g 

& 
st

am
pi

ng

Ba
ll 

& 
ro

lle
r b

ea
rin

gs

Pi
pe

s 
& 

pi
pe

 fi
tti

ng
s

In
du

st
ria

l p
at

te
rn

s

Sm
al

l a
rm

s

Am
m

un
iti

on
 &

 o
rd

na
nc

e

C
ut

le
ry

 &
 h

an
dt

oo
ls

Ar
ch

ite
ct

ur
al

 &
 s

tru
ct

ur
al

 m
et

al
s

Bo
ile

rs
, t

an
ks

 &
 s

hi
pp

in
g 

co
nt

ai
ne

rs

42 Wholesale trade 1 1 907    -390    8,843    -3,811    0.78 0.58 -30.1   4.1   0
3326 Spring and wire product manufacturing 1 1 1 1 5    0    86    62    0.10 0.55 258.3   -26.0   0
54191 54193 54199 All other miscellaneous professional and technical services 1 1 12    7    214    198    0.04 0.48 1237.5   12.5   0
55 Management of companies and enterprises 1 1 1 109    61    2,049    1,234    0.16 0.44 151.4   0.7   3
333511 Industrial mold manufacturing 1 1    -2    49    26    0.14 0.44 113.0   -25.8   0
332313 Plate work manufacturing 1 1 1 1 1 1 9    5    48    -221    1.71 0.38 -82.2   -11.6   0
314991 314999 Other miscellaneous textile product mills 1 12    5    36    -531    3.69 0.37 -93.7   -29.2   0
5418 Advertising and related services 1 53    10    382    213    0.12 0.33 126.0   -4.8   0
325998 Other miscellaneous chemical product manufacturing 1 1 1 1 1 1 2    2    30    22    0.06 0.32 275.0   -17.0   3
325991 Custom compounding of purchased resins 1 1 1 1 2    0    15    -8    0.29 0.26 -34.8   -19.1   3
541511 Custom computer programming services 1 1 1 37    13    274    153    0.10 0.20 126.4   22.0   1
32512 Industrial gas manufacturing 1 3    2    7    -1    0.10 0.12 -12.5   -18.4   2
332813 Electroplating, anodizing, and coloring metal 1 1 3    0    21    -235    0.88 0.11 -91.8   -25.7   0
33272 Turned product and screw, nut, and bolt manufacturing 1 1 1 1 1 1 1 1 3    1    21    -10    0.09 0.09 -32.3   -23.1   0
332996 Fabricated pipe and pipe fitting manufacturing 1 1 1 1 1    1    6    6    0.00 0.08 --- -6.5   0
333514 Special tool, die, jig, and fixture manufacturing 1 1 1 2    -3    13    -23    0.12 0.06 -63.9   -26.6   0
5417 Scientific research and development services 1 12    3    93    29    0.05 0.06 45.3   20.2   1
32613 Laminated plastics plate, sheet, and shapes 1 1 1 1    1    3    3    0.00 0.06 --- -28.5   0
333512 Metal cutting machine tool manufacturing 1 1    1    3    3    0.00 0.04 --- -41.4   0
32551 Paint and coating manufacturing 1 1 1 1 1    0    3    -4    0.05 0.03 -57.1   -15.1   3
331315 Aluminum sheet, plate, and foil manufacturing 1 1 1 1 1 1 1    1    1    1    0.00 0.02 --- -27.7   0
332812 Metal coating and nonprecious engraving 1 2    0    3    1    0.01 0.02 50.0   -7.8   0
323116 Manifold business forms printing 1 1    -1    2    -265    1.53 0.02 -99.3   -37.6   0
332999 Miscellaneous fabricated metal product manufacturing 1 1 1 1 1 1 1 2    0    3    -34    0.17 0.02 -91.9   -17.2   0
331422 Copper wire, except mechanical, drawing 1 1 1 1 1 1 1    1    1    -15    0.17 0.02 -93.8   -31.9   0
331521 331524 Aluminum foundries 1 1 1 1 1 1 1 1 1 2    -1    2    -116    0.62 0.02 -98.3   -24.6   0
339991 Gasket, packing, and sealing device manufacturing 1 1 1 1    1    1    1    0.00 0.01 --- -17.6   0
324199 All other petroleum and coal products manufacturing 1 1 1 1 0    0    0    -7    0.33 0.00 -100.0   -27.3   3
32552 Adhesive manufacturing 1 1 0    0    0    0    0.00 0.00 --- -9.8   3
32591 Printing ink manufacturing 1 1 0    0    0    0    0.00 0.00 --- -17.1   3
32611 Plastics packaging materials, film and sheet 1 1 1 1 0    -2    0    -10    0.04 0.00 -100.0   -5.1   0
32622 Rubber and plastics hose and belting manufacturing 1 0    0    0    0    0.00 0.00 --- -6.3   0
327125 Nonclay refractory manufacturing 1 0    0    0    0    0.00 0.00 --- -27.6   0
32791 Abrasive product manufacturing 1 1 1 1 1 1 1 0    0    0    0    0.00 0.00 --- -32.3   0
327999 Miscellaneous nonmetallic mineral products 1 0    -1    0    -43    1.26 0.00 -100.0   4.9   0
331221 Rolled steel shape manufacturing 1 1 1 1 1 1 1 1 1 0    0    0    0    0.00 0.00 --- -28.3   0
331222 Steel wire drawing 1 1 1 1 0    0    0    0    0.00 0.00 --- -14.8   0
331312 Primary aluminum production 1 0    0    0    0    0.00 0.00 --- -40.5   0
331314 Secondary smelting and alloying of aluminum 1 0    0    0    0    0.00 0.00 --- -22.8   0
331316 Aluminum extruded product manufacturing 1 1 1 1 0    -1    0    -4    0.04 0.00 -100.0   -9.8   0
331319 Other aluminum rolling and drawing 1 1 1 1 0    -1    0    -134    3.48 0.00 -100.0   -49.5   0
331421 Copper rolling, drawing, and extruding 1 1 1 1 1 0    0    0    0    0.00 0.00 --- -33.1   0
331491 Nonferrous metal, except copper and aluminum, shaping 1 1 1 1 0    0    0    -39    0.68 0.00 -100.0   -27.1   0
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331492 Secondary processing of other nonferrous 1 1 0    0    0    0    0.00 0.00 --- -11.4   0
331522 331525-8 Nonferrous foundries, except aluminum 1 1 1 1 1 1 1 0    0    0    0    0.00 0.00 --- -18.0   0
332111 Iron and steel forging 1 1 1 1 1 1 1 1 1 1 1 1 0    0    0    0    0.00 0.00 --- -18.9   0
332112 Nonferrous forging 1 1 1 1 1 1 0    0    0    0    0.00 0.00 --- -23.6   0
332115-7 All other forging and stamping 1 1 1 1 1 1 1 1 1 0    0    0    0    0.00 0.00 --- -22.4   0
332211 Cutlery and flatware, except precious, manufacturing 1 0    0    0    0    0.00 0.00 --- -25.4   0
332212 Hand and edge tool manufacturing 1 0    0    0    -13    0.08 0.00 -100.0   -32.9   0
332213 Saw blade and handsaw manufacturing 1 1 1 0    0    0    0    0.00 0.00 --- -19.0   0
332214 Kitchen utensil, pot, and pan manufacturing 1 0    0    0    0    0.00 0.00 --- -53.9   0
332811 Metal heat treating 1 0    0    0    0    0.00 0.00 --- -8.2   0
33291 Metal valve manufacturing 1 1 1 1    1    0    -11    0.03 0.00 -100.0   -20.9   0
332994 Small arms manufacturing 1 0    0    0    0    0.00 0.00 --- -0.7   0
332995 Other ordnance and accessories manufacturing 1 0    0    0    0    0.00 0.00 --- 13.2   0
332992-3 Ammunition manufacturing 1 0    0    0    0    0.00 0.00 --- -10.3   0
333412 Industrial and commercial fan and blower manufacturing 1 1 0    -1    0    -8    0.18 0.00 -100.0   -29.3   0
333513 Metal forming machine tool manufacturing 1 0    0    0    0    0.00 0.00 --- -28.7   0
333515 Cutting tool and machine tool accessory manufacturing 1 1 1 1 1 1 1 1 0    0    0    0    0.00 0.00 --- -34.6   0
333516-8 Rolling mill and other metalworking machinery 1 1 1 0    -1    0    -5    0.09 0.00 -100.0   -33.2   0
333992 Welding and soldering equipment manufacturing 1 1 0    0    0    0    0.00 0.00 --- -31.0   3
333994 Industrial process furnace and oven manufacturing 1 0    0    0    0    0.00 0.00 --- -36.0   3
334513 Industrial process variable instruments 1 2    1    0    -2    0.01 0.00 -100.0   -16.3   1
335911 Storage battery manufacturing 1 0    0    0    0    0.00 0.00 --- -34.5   0
335929 Other communication and energy wire manufacturing 1 1 1 1 0    -1    0    -196    4.79 0.00 -100.0   -15.4   0

Notes:  Employment data are from Minnesota IMPLAN Group, Inc., and the U.S. Bureau of Labor Statistics.  A "1" in the linkages column indicates that the industry in the row is strongly linked as a direct or indirect supplier or buyer to the industry in the 
column.  Codes in the "BLS Technology Sector" column are the following:  1--Very technology intensive; 2--Moderately technology-intensive; 3--Somewhat technology intensive.  Industries with employment location quotients (for 2005) greater than 1.20 are 
shaded.



Table 4

Linked industries 
w/ regional 

LQ>1.2
Total linked 
industries Ratio

Aerospace
Aircraft mfg 3            17          17.6%      
Aircraft engines & parts 4            17          23.5%      
Other aircraft parts 2            17          11.8%      
Guided missiles & space vehicles 4            22          18.2%      
Propulsion units & parts 2            20          10.0%      

Motor Vehicles
Autos & light trucks 8            22          36.4%      
Heavy duty trucks 7            18          38.9%      
Vehicle bodies 4            18          22.2%      
Truck trailers 7            17          41.2%      
Motor homes 7            18          38.9%      
Trailers & campers 4            16          25.0%      
Motor vehicle parts 4            19          21.1%      

Metalworking
Forging & stamping 4            32          12.5%      
Cutlery & handtools 8            38          21.1%      
Architectural & structural metals 7            39          17.9%      
Boilers, tanks & shipping containers 7            32          21.9%      
Hardware 3            17          17.6%      
Spring & wire products 2            14          14.3%      
Machine shops & turned products 5            29          17.2%      
Coating, heating & engraving 8            28          28.6%      
Metal valves 3            18          16.7%      
Ball & roller bearings 5            15          33.3%      
Small arms 2            13          15.4%      
Ammunition & ordnance 4            16          25.0%      
Pipes & pipe fittings 4            14          28.6%      
Industrial patterns 3            11          27.3%      
Enamled iron and metal ware 6            13          46.2%      

Core market industry

Linkages to core industries: Aerospace, motor vehicles, and 
metalworking
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