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What comes after “Pattern Recognition?” 
 
Economic and workforce developers have been speaking the “cluster” language for a long 
time.  However, just knowing that an industry pattern exists is only one step in the process.  
Here are some additional things to consider: 
 
Group Think 
While large, individual businesses will always be important and drive some policy actions, 
decision-makers can use pattern knowledge to focus efforts on the common problems that 
related businesses have.  This approach makes the best use of limited resources by providing 
the biggest impact to the most companies. 
 
Customize Help 
One size does not fit all when it comes to supporting an industry pattern.  Assisting a business 
cluster may involve specific projects like expanding utilities or broader actions such as 
helping attract additional knowledge workers.  Whatever the needs, the pattern approach can 
help prioritize actions. 
 
Work on Workforce 
Many business location or expansion decisions revolve around issues of available labor.  
Workforce training geared toward supporting clusters can be very valuable as many of the 
firms hire workers with similar skill sets.  Likewise, talented workers want to locate where 
clusters of similar businesses offer better odds at finding employment.   
 
Career centers, community colleges, and universities can customize training programs to 
meet the need of cluster industries for specialized workers. 
 
Spread the Word 
Economic and workforce developers can tell the story of how a region’s industries and 
institutions create clusters of opportunity for existing companies, workers, and new 
investment.  Examples such as the Animal Health Corridor (Missouri-Kansas) and the Plant and 
Medical Sciences Cluster (St. Louis) are excellent branding campaigns that highlight the 
combined strengths of businesses, universities, incubators, and workforce to form clusters of 
growth. 
 
Plan for the Future 
The current recession reminds everyone that major structural changes in the economy will 
occur from time to time.  Missouri’s automotive industry is undergoing that change right now.  
Developers that understand a region’s pattern of industries will be better positioned to 
promote new opportunities of growth that fit well with an economy’s existing and 
transforming strengths. 
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Upper South Central Region Industry Employment 2008

NAICS Industry

Annual Avg. 
Emp.

Perc. 
Total 
Emp.

Annual 
Avg. 
Wage

11 Agriculture, Forestry, Fishing, and Hunting 220             0.3% $22,026

21 Mining 116             0.1% $30,455

22 Utilities 594             0.8% $48,959

23 Construction 4,703          5.9% $28,820

31-33 Manufacturing 9,405          11.9% $31,923

42 Wholesale Trade 2,093          2.6% $35,381

44-45 Retail Trade 12,631        16.0% $22,192

48-49 Transportation and Warehousing 2,942          3.7% $34,744

51 Information 1,093          1.4% $28,151

52 Finance and Insurance 2,273          2.9% $35,246

53 Real Estate and Rental and Leasing 1,023          1.3% $21,455

54 Professional, Scientific, and Technical Services 1,730          2.2% $35,150

55 Management of Companies and Enterprises 237             0.3% $42,160

56 Administrative and Support Services 2,332          2.9% $21,030

61 Educational Services 7,839          9.9% $34,598

62 Health Care and Social Assistance 10,418        13.2% $33,379

71 Arts, Entertainment, and Recreation 1,563          2.0% $24,148

72 Accommodation and Food Services 10,219        12.9% $14,007

81 Other Services 2,384          3.0% $19,740

92 Public Administration 5,350          6.8% $40,534

TOTAL 79,164       $28,374

 
INDUSTRY OVERVIEW 
 
The Upper South Central region has a population of 235,921 which accounts for approximately 
four percent of Missouri’s total population.  Economic centers include Lebanon and Rolla, 
where 11.4 and 11.2 percent of area residents work, respectively, to Osage Beach (6.2 
percent).* The average wage in 2008 was $28,374, lower than the state average of $40,710. 
 
There were 79,164 employees in the region in 2008, most working in the related sectors of 
retail, accommodations, and restaurants (28.9 percent) followed by health care (13.2 
percent).  Manufacturing was also a large sector employing nearly 12 percent of area workers, 
particularly in Lebanon. 
 
Aside from standard industry measures, this region’s economy is strongly influenced by Lake 
of the Ozarks tourism, the large Fort Leonard Wood Army post, and the Missouri University of 
Science and Technology in Rolla. 
 
 
 
  

* Local Employment Dynamics, U.S. Census Bureau, 2008.        
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INDUSTRY PATTERNS 
 
Business analysis revealed six pattern 
industries in the region.  Three 
manufacturing strengths include 
Machinery, Electrical Equipment, and 
Transportation Equipment production.  
The logistical services of Warehousing 
and Truck Transportation are a 
significant pattern as well.  Tourism is 
the largest employing cluster primarily 
due to the Lake of the Ozarks. 
 
These core cluster and spot industries account for 31 percent of all private employment 
in the region.*  While attributing exact retail employment figures to tourism is 
problematic, it is worth noting that retail and tourism employ a combined 38 percent of 
all regional private sector workers. 
 

Pattern Summary 
 

  
                                                 
* Precise spot industry employment and wages are non-disclosable (ND) due to state and federal confidentiality requirements. 

Pattern Machinery Mfg. Electrical Equip. Mfg.
Transportation Equip. 

Mfg.
Warehousing & 
Transportation

Tourism

Industry

Machinery 

Manufacturing 

(Spot Strength)

Electrical Equipment 

and Appliance 

Manufacturing

(Spot Strength)

Transportation 

Equipment 

Manufacturing

Warehousing, Storage, 

and Truck 

Transportation

Tourism-Related 

Industries

Location 

Quotient
3.9 5.6 2.0 2.3 1.5

Employment ND* ND* 1,886 2,638 11,215

Avg. Wage ND* ND* $30,083 $34,692 $14,106 

D
es

cr
ip

ti
on

Create end products 

that apply multiple 

mechanical forces such 

as forging, stamping, 

bending, forming, and 

machining processes.  

Welding and 

assembling are often 

used to join separate 

parts together.

Manufacture products 

that generate, 

distribute and use 

electrical power to 

include lighting, 

appliances, power 

distribution 

components, 

transformers, etc.

Produce and assemble 

metal, plastic, and 

other material 

components into 

finished transportation 

equipment.  Includes 

the manufacture of 

road, rail, air, or 

water vehicles 

primarily used for 

transporting people or 

goods.

Engaged in operating 

warehousing and 

storage facilities for 

general merchandise 

and other products.  

Truck transportation 

provides over-the-road 

movement of cargo 

using motor vehicles, 

such as trucks and 

trailers.

Food Services, 

Accommodations, 

Specialty Retail and 

Travel, and 

Entertainment 

Services related to a 

Destination Tourist 

Location

Industry Pattern Type and Location Quotient (LQ) 

TYPE NAICS INDUSTRY LQ

Spot 333 Machinery Manufacturing 3.9
Spot 335 Electrical Equip. Mfg. 5.6
Cluster 336 Transportation Equip. Mfg. 2.0
Cluster 484 Truck Transportation 1.9
Spot 493 Warehousing & Storage 3.2
Cluster Tourism 1.5
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Machinery Manufacturing Spot Strength 
Machinery Manufacturing (NAICS 333) 
  
Machinery manufacturing is a highly specialized spot strength in the region with an LQ of 3.9.  
Employment grew by 2.8 percent on an annual basis from 2003 to 2007, almost double the 
national growth rate.  However, the recession has impacted these firms significantly and job 
growth going forward will bear watching.  Some employment has rebounded in the latter part 
of 2009. 
 
Some specialties of local machinery manufacturers include heating and cooling equipment, 
and custom tooling for a variety of industries. 
 
 
Electrical Equipment and Appliance Manufacturing Spot Strength 
Electrical Equipment and Appliance Manufacturing (NAICS 335) 
 
This manufacturing sector is over five times more concentrated in the Upper South Central 
region than the national average.  Electrical equipment manufacturing is a spot strength in 
the area however employment is more dispersed than in the machinery manufacturing firms. 
 

Machinery 
Mfg.

Electrical 
Equipment 

Mfg.

Transp. Equipment Mfg.
Warehousing & 

Transport

Tourism

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

‐4% ‐2% 0% 2% 4% 6% 8% 10%

20
07

 L
oc
at
io
n 
Q
uo

ti
en

t

Annual Percent Employment Growth (2003 to 2007)

Upper South Central Region Industry Pattern Trends

The sphere size represent  relative industry employment in 2007
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From 2003 to 2007 regional employment grew at an annual rate of 5.2 percent, whereas 
national employment in electronic equipment manufacturing declined.  These factors helped 
the region’s industry LQ increase from 4.4 to 5.6 over the four years.  As with machinery 
manufacturing, the recession has decreased employment. 
 
Companies in the area specialize in variety of applications such as electric motors, electric 
utility components, and small appliances.  Many companies have diversified products serving 
the automotive, appliance, food products, and commercial machinery manufacturing 
industries. 
 
 
Transportation Equipment Manufacturing Core Cluster 
Transportation Equipment Manufacturing (NAICS 336) 
  
Transportation equipment manufacturing encompasses rail, road, air, and water vehicle 
production and assembly.  In this region the cluster, with an LQ just over 2.0, is primarily 
focused on boat building. 
 
The specialized sector of boat manufacturing has seen employment declines much of last 
decade but not to the extent of automobile makers.  This region does have a number of firms 
that primarily supply the automotive sector so more drastic declines in employment during 
the recession are not surprising.  Even with the loss of jobs, the transportation equipment 
manufacturers still had sizable employment in the second half of 2009. 
 
 
Warehousing and Transportation Core Cluster 
Warehousing and Storage (NAICS 493) and Truck Transportation (NAICS 484) 
 
The related activities of warehousing and truck transportation form a high-growth core cluster 
in the Upper South Central Region.  It is the second largest employing pattern industry with 
an outstanding annual growth rate of 8.1 percent during the last business cycle.  The cluster 
also pays wages slightly above most manufacturers. 
 
Truck transportation activities can serve regional markets with short-haul services (typically 
less than 100 miles) and national markets with longer hauls.  Trucking services provide a key 
logistics input for many commodity-based and manufacturing industries.  In this region, the 
majority of small-to-mid sized firms specialize in long-haul activities, thereby generating 
income from companies outside the region.  
 
The recession also impacted jobs in this cluster, particularly in long-haul trucking, as demand 
for products declined.  As the economy improves, trucking businesses should be in a good 
position for growth. 
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Tourism Core Cluster 
53 Detailed NAICS Industries – See Notes Section for Details  
 
Tourism has historically been a strong industry in the region, driven by water sports at the 
Lake of the Ozarks, scenic rivers, and other attractions.  These activities spawned growth in 
restaurants, lodging, tourist services, and specialty retailers.  These businesses and lake home 
building spurred growth in the construction sector as well.  The 2007 Tourism LQ was 1.48, 
down slightly from 1.54 in 2003. 
 
Roughly centered between the St. Louis, Kansas City, Springfield, and Columbia/Jefferson 
City metropolitan areas, the Lake of the Ozarks serves as a weekend destination for many 
Missourians.  Military personnel from nearby posts and university students also provide an on-
going source of new income to the area. 
 
Tourism-related employment represents just over 18 percent of area private-sector jobs.*  
The average pay of $14,106 is reflective of the seasonality and part-time nature of the 
industry, particularly around the lake.  Tourism employment grew at an annual rate of 1.5 
percent from 2003 to 2007. 
 
The Lake of the Ozarks is a tourism destination for 11 percent of all Missouri travelers, 
according to a 2008 Division of Tourism study.†  As the baby boomer generation leaves the 
workforce in large numbers over the next decade, the Upper South Central region will likely 
see an increase in the amount of travelers visiting the area as well more year-round retirees. 
 
  

                                                 
* Estimates based on 53 NAICS‐defined industries from DED and the Economic Impact of Missouri’s Tourism and Travel Industry ‐ FY08. 2009. Michael Kaylen, 
University of Missouri. 
† Where Do Travelers Go in Missouri‐‐CY08, Visitor Profiles, Division of Tourism, Missouri Dept. of Economic Development. 
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INDUSTRY INTERLINKAGES: TOURISM 
 
Tourism-related industries in the Upper South Central employ 11,215 workers. Backward-
linked (supply goods and raw materials to the industry) and forward-linked (produce value-
added goods and services for consumers) activities display the interrelationship between 
various industries that add value to tourism. While the backward linkages are between the 
suppliers of raw materials to the industry, forward linkages are between the industry and the 
consumers.  The illustration below demonstrates some of the business linkages typically in the 
tourism industry. 
 
 
 
              Backward Linkages                                                        Forward Linkages 
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NOTES 
 
Industry Analysis of a Region’s Economic Core 
 
While a business is classified by the primary service or product it creates, another distinction 
is the market it serves.  Companies that target customers outside a region are considered 
export-based, or core, whereas other businesses mainly serve local customers.  Grocery 
stores, retailers, and doctor’s offices are typical examples of local market firms.  The 
distinction between export and local market businesses is important when considering long 
range economic viability and development. 
 
Export-market industries, by serving customers outside a region, bring new dollars into an 
economy and form the economic core of the community.  Think of manufacturers and large-
scale farming.  Both industries serve national and global markets and therefore attract new 
income into the region that is paid out in wages, interests, rents, and profits.  By contrast, a 
local market industry largely churns existing dollars within a region.  While local services are 
absolutely important to a thriving community, seldom can an area’s population maintain a 
robust economy by only selling things to each other; it has to export goods and services to 
bring in new wealth. 
 
Defining Export-Market Industries 
 
Although some businesses are commonly thought 
of as exporters, location quotient (LQ) analysis 
provides a more comprehensive approach.  This 
quotient indicates how concentrated an 
industry’s employment is in a certain area as 
compared to the U.S. average.  If an industry has 
an LQ of 2.0 then it is twice as concentrated in 
employment as the U.S. average. 
 
Location quotients can help identify regional industries that may be exporting a substantial 
amount of goods and services to outside markets.  If an industry is much more concentrated 
than the national average, firms are likely creating more products than the local economy can 
consume.  Industries typically considered as primary exporters include: 
 

Large Agriculture and Forestry Operations 
Mining 
Manufacturing 
Management Headquarters 
Tourism* 
*High retail/restaurant/accommodations LQs associated with destination entertainment spots. 
 

Location Quotient 
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The list of primary exporters should be supplemented with LQ analysis to determine other 
industries that may be generating a large amount of income from outside a region.  Services 
such as information technology, design and engineering, and research are often examples in 
metropolitan areas. 
 
Identifying Industry Patterns 
 
The industries with the highest LQ and combined employment were analyzed in the context of 
the region’s economy and knowledge of individual firms to determine if an industry pattern 
existed.  Employment from 2003-2007 was analyzed to coincide with Missouri’s growth period 
during the last business cycle and to control for more recent recessionary effects.  However, 
third quarter 2009 employment and business closures were reviewed to see if a pattern had 
greatly diminished due to major structural changes after the period of primary analysis. 
 
Spot Strengths were identified as high LQ and employment sectors where 3 or fewer 
companies employed over 80 percent of the industry’s workforce.  Spot firm employment or 
wage information cannot be disclosed due to confidentiality restrictions in the QCEW 
program.  However, this report does try to identify those firm’s connections to larger clusters 
where applicable. 
  
Spot firms employ a large percentage of workers and attract supply chain industries.  These 
businesses are so prominent in a local economy, think of “factory towns,” that the firms can 
overshadow other regional industries.  If a Spot business moves out of an area then the 
industry concentration (LQ) leaves with it, thereby introducing a vulnerability to the region’s 
economy. 
 
Core Cluster patterns takes into account the number of businesses and employment within 
the region that make up an industry concentration.  Cluster businesses are more diversified in 
firm count.  Three or less firms do not account for over 80 percent of industry employment. 
 
Core clusters benefit from the transfer of knowledge and a shared, skilled workforce that 
close proximity brings.  Supply chains develop to serve these companies and competition 
keeps prices down.  Experienced industry entrepreneurs periodically dream up better 
products, spin-off new local firms, and grow the economic core of a community. 
 
While all companies are influenced by larger economic trends, having a number of similar 
businesses in an area helps diversify the risk and rewards as each company focuses on 
specialized products.  These core cluster businesses collectively benefit from supporting 
services and workforce training that is tailored to common industry needs.   
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Tourism- Related Industries 
 
53 industries were defined as tourism-related for this report.  Industries are indicated below 
at the 6 digit NAICS level, the most detailed industry classification.  NAICS derived from 
combination of Department of Economic Development and University of Missouri sources. 
 

 
 
 
  

NAICS DESCRIPTION NAICS DESCRIPTION

114210 Hunting and trapping 712130 Zoos and botanical gardens

312120 Breweries 712190 Nature parks and similar institutions

312130 Wineries 713110 Amusement and theme parks

453220 Gift, novelty, and souvenir stores 713120 Amusement arcades

487110 Scenic and sightseeing transp., land 713210 Casinos, except casino hotels

487210 Scenic and sightseeing transp., water 713290 Other gambling industries

487990 Scenic and sightseeing transp., other 713910 Golf courses and country clubs

532292 Recreational goods rental 713920 Skiing facilities

561510 Travel agencies 713930 Marinas

561520 Tour operators 713940 Fitness and recreational sports centers

561591 Convention and visitors bureaus 713990 All other amusement and rec. industries

561599 All other travel arrangement services 721110 Hotels and motels, except casino hotels

611620 Sports and recreation instruction 721120 Casino hotels

611699 Miscellaneous schools and instruction 721191 Bed-and-breakfast inns

711110 Theater companies and dinner theaters 721199 All other traveler accommodation

711120 Dance companies 721211 RV parks and campgrounds

711130 Musical groups and artists 721214 Recreational and vacation camps

711190 Other performing arts companies 721310 Rooming and boarding houses

711211 Sports teams and clubs 722110 Full-service restaurants

711212 Racetracks 722211 Limited-service restaurants

711219 Other spectator sports 722212 Cafeterias

711310 Promoters with facilities 722213 Snack and nonalcoholic beverage bars

711320 Promoters without facilities 722310 Food service contractors

711410 Agents and managers for public figures 722320 Caterers

711510 Independent artists and writers 722330 Mobile food services

712110 Museums 722410 Drinking places, alcoholic beverages

712120 Historical sites
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