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VI. The Current Biomedical Development Situation

The Current Role of Biomedical-Related Sectors in Spokane and the Eastern Washington Economy

The “biomedical sector,” as used in the context of this report, is broad and diverse.  It is comprised of institutions or programs operating within three primary clusters: 

1) biomedical basic and applied research, 2) the practice of clinical healthcare and 3) the operations of commercial enterprises providing biomedical products or services (see Figure 9).

Figure 9
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The use of the Venn diagram in Figure 9 is appropriate because in many areas there are formal and informal collaborations among the three core clusters.  The lines between these clusters are often blurred and success in one area may often drive another.  Spokane, for example, is home to several hundred clinical trials for new medical devices and drug products.  Clinical trials represent the last stages of formal research, are usually sponsored by biomedical commercial enterprises, and operate within a clinical healthcare setting (thus they reside at the center of the Venn diagram).  Likewise, commercial enterprises sponsor university-based research, and clinicians in a hospital setting will often be actively engaged in research within their subspecialty. 

The ultimate goal of biomedical economic development would be to achieve a critical mass in the three clusters, and to do so in a way that fosters significant collaborations and partnerships between and among organizations across clusters.  This builds a dependency relationship, creating higher locational inertia, thereby anchoring institutions and enterprises to the local economy.  Some regions and cities in the US have achieved such large-scale biomedical development:

· The Greater Philadelphia Region – home to an intense cluster of major pharmaceutical companies, and multiple academic health centers providing state-of-the-art clinical care supported by large volumes of basic and applied biomedical research.

· Boston – a city with significant volumes of biotechnology, pharmaceutical and medical device companies operating alongside major research institutions (such as MIT and Harvard) and the major university hospitals.

· San Diego – a city that has directly benefited from deliberate efforts within the higher education and commercial sectors to form collaborations and partnerships to speed the commercialization of research and build critical mass in the life sciences.

Within the State of Washington, the fully developed “Venn relationship” exists in the Seattle/King County area.  King County has a location quotient of 3.0 for biotechnology
, with estimates of upwards of 500 biotechnology companies.  In addition to the biotech community, the Seattle area is also is home to the University of Washington, which consistently ranks in the top five recipients of NIH research funding, and to the University’s academic medical center and prestigious clinical healthcare institutions such as the Fred Hutchinson Cancer Center.

At the highest levels of biomedical cluster development and integration thus stand major “city regions” with major academic health center complexes, major tertiary hospital systems, multiple research universities, and a critical mass of biomedical business enterprises.  At a lower level, however, there are many locations in the US that are forming smaller versions of these clusters and linkages.  Spokane and the Eastern Washington/Inland Northwest region is such a location.  

The region has many of the elements in place that would lead one to suspect it can move on to more intensive levels of biomedical cluster development.  The region is home to research-oriented universities, highly evolved tertiary healthcare systems and a small, but growing cluster of biomedical-related companies.  This chapter discusses these existing assets and their effect on the economic structure of Spokane and the Eastern Washington region.

A. Regional Economic Structure – Sectors Comprising Biomedical Activity

 The State of Washington contains 471 distinct industries (economic sectors), yet the study region contains 347 and Spokane County has only 294.  Clearly the regional and County economies must contain some significant clusters of economic activity centered on a more concentrated industry
 base.  What are these industries?

Tables 5 and 6 below highlight some of the sectors of the regional and Spokane County economies that have the highest levels of economic output (1% or more of the respective economies).

Table 5

Economic Output: Leading Sectors

Eastern Washington Region

	Sector (Industry)


	Industry Output

(millions)
	Percent of

Region Total

	Wholesale Trade
	2,053.071 
	5.11%

	Sanitary Services and Steam Supply
	1,590.466 
	3.96%

	State & Local Government - Education
	1,383.329 
	3.44%

	Real Estate
	1,228.345 
	3.06%

	Banking
	1,208.851 
	3.01%

	New Residential Structures
	1,119.206 
	2.79%

	Owner-occupied Dwellings
	1,099.694 
	2.74%

	Hospitals
	990.855 
	2.47%

	Frozen Fruits, Juices and Vegetables
	990.410 
	2.47%

	Doctors and Dentists
	916.423 
	2.28%

	Eating & Drinking
	885.918 
	2.21%

	State & Local Government - Non-Education
	858.458 
	2.14%

	Motor Freight Transport and Warehousing
	710.989 
	1.77%

	State and Local Electric Utilities
	710.818 
	1.77%

	New Industrial and Commercial Buildings
	668.880 
	1.67%

	Vegetables
	639.349 
	1.59%

	Gas Production and Distribution
	587.625 
	1.46%

	Automotive Dealers & Service Stations
	586.759 
	1.46%

	Research, Development & Testing Services
	559.382 
	1.39%

	New Government Facilities
	536.860 
	1.34%

	Maintenance and Repair Other Facilities
	517.471 
	1.29%

	Engineering, Architectural Services
	495.866 
	1.23%

	Food Stores
	488.713 
	1.22%

	Federal Government - Military
	460.464 
	1.15%

	Communications, Except Radio and TV
	445.523 
	1.11%

	Inorganic Chemicals Nec.
	426.001 
	1.06%

	Federal Government - Non-Military
	421.428 
	1.05%

	Miscellaneous Retail
	420.421 
	1.05%


Table 6

Economic Output: Leading Sectors

Spokane County

	Sector (Industry)


	Industry Output

(millions)
	Percent of

Region Total

	Wholesale Trade
	1,392.288 
	6.97%

	Hospitals
	733.095 
	3.67%

	Real Estate
	690.697 
	3.46%

	Banking
	670.608 
	3.36%

	New Residential Structures
	646.273 
	3.24%

	State & Local Government - Education
	588.684 
	2.95%

	Owner-occupied Dwellings
	570.510 
	2.86%

	Gas Production and Distribution
	560.049 
	2.80%

	Doctors and Dentists
	550.610 
	2.76%

	Eating & Drinking
	483.874 
	2.42%

	Federal Government - Military
	408.585 
	2.05%

	New Industrial and Commercial Buildings
	387.651 
	1.94%

	State & Local Government - Non-Education
	380.075 
	1.90%

	Motor Freight Transport and Warehousing
	374.264 
	1.87%

	Automotive Dealers & Service Stations
	333.283 
	1.67%

	Primary Aluminum
	330.360 
	1.65%

	Aluminum Rolling and Drawing
	312.107 
	1.56%

	New Government Facilities
	311.303 
	1.56%

	Maintenance and Repair Other Facilities
	301.529 
	1.51%

	Telephone and Telegraph Apparatus
	293.176 
	1.47%

	Food Stores
	262.866 
	1.32%

	Insurance Carriers
	258.529 
	1.29%

	Instruments To Measure Electricity
	251.182 
	1.26%

	Miscellaneous Retail
	247.461 
	1.24%

	Credit Agencies
	235.751 
	1.18%

	Communications, Except Radio and TV
	223.006 
	1.12%

	Other Business Services
	217.832 
	1.09%

	Maintenance and Repair, Residential
	217.029 
	1.09%

	Other Medical and Health Services
	211.706 
	1.06%

	Federal Government - Non-Military
	205.697 
	1.03%

	Nonferrous Rolling and Drawing, N.E.C.
	201.831 
	1.01%


These data serve to highlight sectors that are at the core of the regional and county economies.  Some of these sectors can be discounted because they will be high in any economy (real estate and state & local government education, for example).  Others, however, suggest unusual levels of clustering in certain sectors, and it is also readily apparent that healthcare-related sectors (highlighted in yellow) are leading contributors to both the regional and Spokane County economies.

A similarly useful profile of key economic components can be derived from an examination of the employment by economic sector.  Tables 7 and 8 show the sectors of the regional and county economies comprising 1% or more of the respective area’s employment.  Again, these tables serve to show the importance of healthcare to the overall economic structure of the region and county.

Table 7

Employment: Leading Sectors

Eastern Washington Region

	Sector (Industry)


	Employment


	Percent of

Regional Total

	State & Local Government - Education
	38,445
	7.96%

	Eating & Drinking
	26,951
	5.58%

	Wholesale Trade
	22,403
	4.64%

	State & Local Government - Non-Education
	19,032
	3.94%

	Miscellaneous Retail
	15,742
	3.26%

	Hospitals
	13,060
	2.70%

	Doctors and Dentists
	12,791
	2.65%

	Food Stores
	11,870
	2.46%

	Automotive Dealers & Service Stations
	8,814
	1.82%

	Real Estate
	8,759
	1.81%

	Research, Development & Testing Services
	8,357
	1.73%

	New Residential Structures
	8,185
	1.69%

	General Merchandise Stores
	7,957
	1.65%

	Federal Government - Non-Military
	7,848
	1.62%

	Maintenance and Repair Other Facilities
	7,505
	1.55%

	Nursing and Protective Care
	7,259
	1.50%

	Agricultural, Forestry, Fishery Services
	6,822
	1.41%

	Banking
	6,798
	1.41%

	Motor Freight Transport and Warehousing
	6,722
	1.39%

	Federal Government - Military
	6,715
	1.39%

	Colleges, Universities, Schools
	6,535
	1.35%

	Credit Agencies
	6,490
	1.34%

	Other Medical and Health Services
	6,176
	1.28%

	Food Grains
	5,886
	1.22%

	Hotels and Lodging Places
	5,753
	1.19%

	Sanitary Services and Steam Supply
	5,632
	1.17%

	New Industrial and Commercial Buildings
	5,598
	1.16%

	Engineering, Architectural Services
	5,582
	1.16%

	Accounting, Auditing and Bookkeeping
	5,415
	1.12%

	Labor and Civic Organizations
	5,374
	1.11%

	Hay and Pasture
	5,353
	1.11%

	Vegetables
	5,079
	1.05%

	Frozen Fruits, Juices and Vegetables
	5,025
	1.04%

	Fruits
	5,022
	1.04%


Table 8

Employment: Leading Sectors

Spokane County

	Sector (Industry)


	Employment


	Percent of

Regional Total

	State & Local Government - Education
	16,405
	6.74%

	Eating & Drinking
	14,094
	5.79%

	Wholesale Trade
	14,089
	5.79%

	Hospitals
	9,563
	3.93%

	Miscellaneous Retail
	8,761
	3.60%

	Doctors and Dentists
	7,606
	3.12%

	State & Local Government - Non-Education
	7,359
	3.02%

	Food Stores
	5,983
	2.46%

	Credit Agencies
	5,787
	2.38%

	Federal Government - Military
	4,974
	2.04%

	Real Estate
	4,764
	1.96%

	New Residential Structures
	4,703
	1.93%

	Automotive Dealers & Service Stations
	4,605
	1.89%

	Maintenance and Repair Other Facilities
	4,313
	1.77%

	General Merchandise Stores
	4,304
	1.77%

	Nursing and Protective Care
	4,155
	1.71%

	Colleges, Universities, Schools
	3,978
	1.63%

	Other Medical and Health Services
	3,918
	1.61%

	Federal Government - Non-Military
	3,798
	1.56%

	Hotels and Lodging Places
	3,731
	1.53%

	Banking
	3,581
	1.47%

	Accounting, Auditing and Bookkeeping
	3,477
	1.43%

	Motor Freight Transport and Warehousing
	3,456
	1.42%

	New Industrial and Commercial Buildings
	3,217
	1.32%

	Other Business Services
	3,046
	1.25%


B.
Location Quotient Analysis

The sectoral structure of the regional and Spokane County economies may be further investigated through calculation of industry location quotients (LQ’s).  Tripp Umbach calculated multiple sets of location quotients, measuring the region and the County against both the State of Washington and the US on several metrics (economic output, employment and labor income).  The complete LQ analysis outputs are contained in Appendix C
, but some of the key findings regarding high LQ’s and the LQ’s for biomedical related sectors are discussed below.

Location quotients are used to compare the ratios of local production (economic output) to State or National production.  The location quotient is a fixed equation:


Lqi = (Regioni/Regionsum) / (USAi/USAsum)


Where:

· Regioni is the region’s (County’s) production of commodity i

· Regionsum is the region’s total production of all commodities

· USAi is the Nation’s production of commodity i

· USAsum is the Nation’s total production of all commodities.

A location quotient of 1.0 would equate to a region’s output of a commodity being proportionate to the nation’s output of the same commodity.  A location quotient of greater than 1.0, therefore indicates that there is a higher than expected concentration of economic activity in production of a commodity in the region.

Tables 9 and 10 detail the sectors (industries) in the region and Spokane County having a location quotient of 1.0 or higher (at the national level).  The results show that both the region and the County have higher intensities of activity in certain biomedical-related sectors, including:

· Healthcare:

· Hospitals (Regional LQ=1.3, County LQ=2.0)

· Nursing (Regional LQ=1.5, County LQ=1.7)

· Doctors & Dentists (Regional LQ=1.1, County LQ=1.3)
· Other Medical Services (County LQ=1.9)

· Residential Care (Regional LQ=1.1, County LQ=1.7)
· Partly Biomedical or Biomedical Related
: 

· Research, Development & Testing Services (Regional LQ=3.3)

· Private Colleges, Universities & Schools (Regional LQ=1.3, County LQ=1.6)

· State & Local Government Education (Regional LQ=1.6, County LQ=1.4)

It is important for the reader of this report to make reference to the total industry output of each sector in reading the tables.  A sector could, for example, demonstrate a high location quotient but be fairly unimportant to the overall local economy (in terms of total employment or business volume). 

Table 9

Output Location Quotients: Eastern Washington Region vs. the Nation

	Sector


	National

 Industry 

Output
	Spokane

County

Industry

Output
	Location Quotient

	Frozen Fruits, Juices and Vegetables
	9,382.242 
	990.410 
	42.193 

	Nonferrous Rolling and Drawing, N.E.C.
	4,478.008 
	310.795 
	27.741 

	Dehydrated Food Products
	2,954.188 
	166.182 
	22.484 

	Sanitary Services and Steam Supply
	28,389.227 
	1,590.466 
	22.393 

	Primary Aluminum
	6,158.355 
	330.360 
	21.442 

	Metal Mining Services
	314.000 
	15.397 
	19.599 

	Primary Nonferrous Metals, N.E.C.
	3,319.625 
	158.434 
	19.076 

	Grass Seeds
	730.748 
	31.702 
	17.340 

	Food Grains
	6,965.280 
	298.696 
	17.141 

	Vegetables
	15,236.395 
	639.349 
	16.772 

	Miscellaneous Crops
	1,022.895 
	35.922 
	14.037 

	Fruits
	10,471.532 
	367.203 
	14.016 

	State and Local Electric Utilities
	24,922.000 
	710.818 
	11.400 

	Nonferrous Castings, N.E.C.
	3,142.895 
	80.643 
	10.256 

	Gold Ores
	3,695.000 
	75.199 
	8.135 

	Federal Electric Utilities
	11,217.000 
	220.203 
	7.847 

	Instruments To Measure Electricity
	14,078.579 
	251.182 
	7.131 

	Inorganic Chemicals Nec.
	24,777.705 
	426.001 
	6.872 

	Food Products Machinery
	2,907.372 
	47.943 
	6.591 

	Aluminum Rolling and Drawing
	19,831.520 
	314.882 
	6.346 

	Salted and Roasted Nuts & Seeds
	3,628.852 
	57.536 
	6.337 

	Canned Fruits and Vegetables
	15,808.054 
	245.962 
	6.219 

	Paper Industries Machinery
	2,920.640 
	43.385 
	5.937 

	Misc. Nonmetallic Minerals, N.E.C.
	733.000 
	9.940 
	5.420 

	Wines, Brandy, and Brandy Spirits
	6,876.873 
	92.490 
	5.376 

	Commercial Laundry Equipment
	657.706 
	8.442 
	5.130 

	Bowling Alleys and Pool Halls
	3,030.000 
	37.923 
	5.003 

	Fertilizers, Mixing Only
	3,209.744 
	39.073 
	4.866 

	Sugar Crops
	2,238.179 
	26.591 
	4.749 

	Forestry Products
	6,207.000 
	68.656 
	4.421 

	Agricultural, Forestry, Fishery Services
	16,228.000 
	166.170 
	4.093 

	Cattle Feedlots
	18,358.264 
	174.490 
	3.799 

	Ceramic Wall and Floor Tile
	972.975 
	9.133 
	3.752 

	Sawmills and Planing Mills, General
	30,296.336 
	273.663 
	3.610 

	Ranch Fed Cattle
	11,922.631 
	105.991 
	3.553 

	Wet Corn Milling
	7,577.643 
	67.208 
	3.545 

	Frozen Specialties
	11,359.345 
	100.221 
	3.527 

	Brick and Structural Clay Tile
	1,736.724 
	15.259 
	3.512 

	Logging Camps and Logging Contractors
	14,623.000 
	121.585 
	3.323 

	Boat Building and Repairing
	7,463.004 
	61.521 
	3.295 

	Hay and Pasture
	15,704.145 
	129.258 
	3.290 

	Research, Development & Testing Services
	68,473.000 
	559.382 
	3.265 

	Lighting Fixtures and Equipment
	13,839.208 
	109.866 
	3.173 

	Paving Mixtures and Blocks
	6,087.392 
	48.299 
	3.171 

	Forest Products
	4,213.104 
	31.939 
	3.030 

	Commercial Fishing
	3,522.000 
	26.207 
	2.974 

	Computer Peripheral Equipment,
	23,344.869 
	170.171 
	2.914 

	Paper Mills, Except Building Paper
	41,973.984 
	295.596 
	2.815 

	Concrete Products, N.E.C
	11,193.006 
	77.103 
	2.753 

	Heating Equipment, Except Electric
	3,610.247 
	24.531 
	2.716 

	Vegetable Oil Mills, N.E.C
	842.549 
	5.689 
	2.699 

	Manufactured Ice
	466.350 
	3.149 
	2.699 

	Transportation Equipment, N.E.C
	7,628.118 
	51.360 
	2.691 

	Fluid Power Pumps & Motors
	2,925.892 
	19.132 
	2.614 

	Gas Production and Distribution
	94,129.000 
	587.625 
	2.495 

	Steel Springs, Except Wire
	955.964 
	5.786 
	2.419 

	Telephone and Telegraph Apparatus
	50,387.574 
	293.176 
	2.326 

	Ready-mixed Concrete
	21,148.443 
	121.201 
	2.291 

	Pleating and Stitching
	1,085.872 
	5.966 
	2.196 

	Hardwood Dimension and Flooring Mills
	3,514.538 
	17.848 
	2.030 

	Macaroni and Spaghetti
	1,250.801 
	6.336 
	2.025 

	Uranium-radium-vanadium Ores
	69.000 
	0.348 
	2.018 

	Farm Machinery and Equipment
	12,303.276 
	61.171 
	1.987 

	Wood Preserving
	4,960.012 
	23.842 
	1.921 

	Truck Trailers
	6,839.045 
	32.144 
	1.879 

	Meat Packing Plants
	52,701.246 
	239.204 
	1.814 

	Machine Tools, Metal Forming Types
	2,199.873 
	9.853 
	1.790 

	Other Educational Services
	27,807.000 
	124.401 
	1.788 

	Dimension Stone
	7,637.000 
	34.099 
	1.785 

	Job Trainings & Related Services
	11,641.000 
	49.196 
	1.689 

	Shoes, Except Rubber
	2,498.771 
	10.438 
	1.670 

	Fabricated Structural Metal
	15,785.550 
	65.353 
	1.655 

	State & Local Government - Education
	339,529.000 
	1,383.329 
	1.628 

	Radio and TV Broadcasting
	46,881.000 
	189.282 
	1.614 

	Labor and Civic Organizations
	24,580.000 
	99.185 
	1.613 

	Greenhouse and Nursery Products
	14,405.862 
	57.915 
	1.607 

	Concrete Block and Brick
	3,944.091 
	15.649 
	1.586 

	Feed Grains
	21,516.432 
	83.081 
	1.543 

	Dairy Farm Products
	23,207.092 
	88.509 
	1.524 

	Wood Kitchen Cabinets
	8,826.888 
	33.645 
	1.524 

	Inventory Valuation Adjustment
	(9,100.000)
	(34.088)
	1.497 

	Nursing and Protective Care
	71,244.000 
	261.327 
	1.466 

	Metal Coating and Allied Services
	9,297.469 
	34.064 
	1.464 

	Other Medical and Health Services
	88,435.000 
	319.830 
	1.446 

	Flour and Other Grain Mill Products
	6,313.248 
	22.808 
	1.444 

	Prepared Feeds, N.E.C
	16,223.529 
	57.695 
	1.421 

	Marking Devices
	762.668 
	2.707 
	1.419 

	Bread, Cake, and Related Products
	26,759.666 
	94.923 
	1.418 

	Engineering, Architectural Services
	140,136.000 
	495.866 
	1.414 

	Food Stores
	138,368.984 
	488.713 
	1.412 

	Metal Barrels, Drums and Pails
	1,419.859 
	5.006 
	1.409 

	Portrait and Photographic Studios
	7,056.000 
	24.447 
	1.385 

	Millwork
	13,655.208 
	46.505 
	1.361 

	Mechanical Measuring Devices
	17,305.576 
	58.063 
	1.341 

	Colleges, Universities, Schools
	61,946.000 
	205.515 
	1.326 

	Hospitals
	299,761.969 
	990.855 
	1.321 

	New Industrial and Commercial Buildings
	202,500.000 
	668.880 
	1.320 

	New Residential Structures
	342,900.000 
	1,119.206 
	1.305 

	Automobile Repair and Services
	95,947.664 
	310.217 
	1.292 

	Child Day Care Services
	30,250.000 
	97.474 
	1.288 

	Other Federal Government Enterprises
	8,972.000 
	28.462 
	1.268 

	Equipment Rental  and Leasing
	41,703.000 
	130.153 
	1.247 

	Local Government Passenger Transit
	6,722.000 
	20.974 
	1.247 

	New Government Facilities
	173,800.000 
	536.860 
	1.235 

	Federal Government - Military
	150,050.000 
	460.464 
	1.227 

	Automotive Dealers & Service Stations
	192,020.984 
	586.759 
	1.221 

	Miscellaneous Publishing
	16,026.000 
	48.308 
	1.205 

	Sheet Metal Work
	17,490.426 
	51.611 
	1.179 

	Other State and Local Govt Enterprises
	109,935.000 
	324.391 
	1.179 

	New Utility Structures
	45,000.000 
	132.634 
	1.178 

	Iron and Steel Foundries
	17,531.580 
	51.464 
	1.173 

	Newspapers
	44,298.000 
	129.061 
	1.165 

	Communications Equipment N.E.C.
	4,538.661 
	13.199 
	1.162 

	Building Materials & Gardening
	56,885.000 
	163.107 
	1.146 

	Eating & Drinking
	311,771.000 
	885.918 
	1.136 

	Social Services, N.E.C.
	54,229.000 
	152.059 
	1.121 

	New Mineral Extraction Facilities
	24,300.000 
	67.609 
	1.112 

	Fluid Milk
	23,414.229 
	65.015 
	1.110 

	Doctors and Dentists
	330,041.000 
	916.423 
	1.110 

	Miscellaneous Repair Shops
	32,085.000 
	88.369 
	1.101 

	Machine Tools, Metal Cutting Types
	4,692.970 
	12.851 
	1.094 

	Packaging Machinery
	4,618.058 
	12.555 
	1.087 

	Motor Freight Transport and Warehousing
	263,941.000 
	710.989 
	1.077 

	Paints and Allied Products
	19,644.049 
	52.521 
	1.069 

	Canned and Cured Sea Foods
	1,022.014 
	2.729 
	1.067 

	Residential Care
	26,021.000 
	69.416 
	1.066 

	Federal Government - Non-Military
	159,450.000 
	421.428 
	1.056 

	Maintenance and Repair, Residential
	142,900.000 
	375.652 
	1.051 

	U.S. Postal Service
	65,924.000 
	171.701 
	1.041 

	Architectural Metal Work
	4,223.270 
	10.952 
	1.037 

	General Merchandise Stores
	110,090.000 
	283.943 
	1.031 

	Wood Products, N.E.C
	5,613.696 
	14.369 
	1.023 

	Creamery Butter
	1,420.694 
	3.610 
	1.016 

	Watch, Clock, Jewelry and Furniture Repair
	3,578.000 
	9.086 
	1.015 

	Banking
	481,380.000 
	1,208.851 
	1.004 

	Beauty and Barber Shops
	25,413.000 
	63.734 
	1.002 

	Miscellaneous Livestock
	3,827.930 
	9.599 
	1.002 


Table 10

Output Location Quotients: Spokane County vs. the Nation

	Sector


	National

 Industry 

Output
	Spokane

County

Industry

Output
	Location Quotient

	Primary Aluminum
	6,158.355 
	330.360 
	43.1196

	Metal Mining Services
	314.000 
	15.271 
	39.0931

	Nonferrous Rolling and Drawing, N.E.C.
	4,478.008 
	201.831 
	36.2289

	Nonferrous Castings, N.E.C.
	3,142.895 
	80.643 
	20.6248

	Instruments To Measure Electricity
	14,078.579 
	251.182 
	14.3411

	Salted and Roasted Nuts & Seeds
	3,628.852 
	57.536 
	12.7445

	Aluminum Rolling and Drawing
	19,831.520 
	312.107 
	12.6503

	Grass Seeds
	730.748 
	10.994 
	12.0929

	Paper Industries Machinery
	2,920.640 
	43.385 
	11.9401

	Federal Electric Utilities
	11,217.000 
	116.056 
	8.3165

	Bowling Alleys and Pool Halls
	3,030.000 
	30.303 
	8.0389

	Ceramic Wall and Floor Tile
	972.975 
	9.133 
	7.5450

	Brick and Structural Clay Tile
	1,736.724 
	14.849 
	6.8726

	Gold Ores
	3,695.000 
	30.948 
	6.7325

	Lighting Fixtures and Equipment
	13,839.208 
	109.866 
	6.3812

	Computer Peripheral Equipment,
	23,344.869 
	166.464 
	5.7317

	Fertilizers, Mixing Only
	3,209.744 
	22.600 
	5.6597

	Concrete Products, N.E.C
	11,193.006 
	71.526 
	5.1365

	Steel Springs, Except Wire
	955.964 
	5.786 
	4.8648

	Transportation Equipment, N.E.C
	7,628.118 
	45.482 
	4.7926

	Gas Production and Distribution
	94,129.000 
	560.049 
	4.7825

	Telephone and Telegraph Apparatus
	50,387.574 
	293.176 
	4.6769

	Fluid Power Pumps & Motors
	2,925.892 
	15.621 
	4.2915

	Boat Building and Repairing
	7,463.004 
	39.262 
	4.2287

	Hardwood Dimension and Flooring Mills
	3,514.538 
	17.848 
	4.0821

	Macaroni and Spaghetti
	1,250.801 
	6.336 
	4.0720

	Ready-mixed Concrete
	21,148.443 
	103.364 
	3.9287

	Machine Tools, Metal Forming Types
	2,199.873 
	9.626 
	3.5172

	Truck Trailers
	6,839.045 
	29.458 
	3.4622

	Shoes, Except Rubber
	2,498.771 
	10.438 
	3.3577

	Dehydrated Food Products
	2,954.188 
	12.223 
	3.3258

	Concrete Block and Brick
	3,944.091 
	15.161 
	3.0898

	Flour and Other Grain Mill Products
	6,313.248 
	22.808 
	2.9039

	Metal Barrels, Drums and Pails
	1,419.859 
	5.006 
	2.8339

	Bread, Cake, and Related Products
	26,759.666 
	94.009 
	2.8238

	Other Federal Government Enterprises
	8,972.000 
	28.032 
	2.5114

	Radio and TV Broadcasting
	46,881.000 
	145.812 
	2.5000

	Wood Kitchen Cabinets
	8,826.888 
	27.449 
	2.4996

	Job Trainings & Related Services
	11,641.000 
	35.299 
	2.4374

	Marking Devices
	762.668 
	2.236 
	2.3570

	Communications Equipment N.E.C.
	4,538.661 
	13.199 
	2.3376

	Sheet Metal Work
	17,490.426 
	49.381 
	2.2694

	Machine Tools, Metal Cutting Types
	4,692.970 
	12.851 
	2.2010

	Federal Government - Military
	150,050.000 
	408.585 
	2.1888

	Creamery Butter
	1,420.694 
	3.610 
	2.0425

	Fluid Milk
	23,414.229 
	59.226 
	2.0332

	Hospitals
	299,761.969 
	733.095 
	1.9658

	Forest Products
	4,213.104 
	10.277 
	1.9608

	Other Medical and Health Services
	88,435.000 
	211.706 
	1.9242

	Food Grains
	6,965.280 
	16.300 
	1.8811

	Metal Coating and Allied Services
	9,297.469 
	20.872 
	1.8045

	Prefabricated Metal Buildings
	5,237.463 
	11.749 
	1.8031

	Aircraft
	73,960.977 
	163.445 
	1.7763

	Watch, Clock, Jewelry and Furniture Repair
	3,578.000 
	7.744 
	1.7397

	Portrait and Photographic Studios
	7,056.000 
	15.093 
	1.7193

	Nursing and Protective Care
	71,244.000 
	151.200 
	1.7059

	Residential Care
	26,021.000 
	54.676 
	1.6890

	Local Government Passenger Transit
	6,722.000 
	13.759 
	1.6453

	Colleges, Universities, Schools
	61,946.000 
	126.116 
	1.6365

	Forestry Products
	6,207.000 
	12.542 
	1.6242

	Packaging Machinery
	4,618.058 
	9.274 
	1.6141

	Credit Agencies
	117,468.000 
	235.751 
	1.6132

	Service Industry Machines, N.E.C.
	8,153.757 
	16.190 
	1.5961

	Inventory Valuation Adjustment
	(9,100.000)
	(17.920)
	1.5829

	Other Educational Services
	27,807.000 
	54.401 
	1.5725

	Special Dies and Tools and Accessories
	19,598.504 
	38.095 
	1.5624

	Paints and Allied Products
	19,644.049 
	38.099 
	1.5589

	New Industrial and Commercial Buildings
	202,500.000 
	387.651 
	1.5387

	Food Stores
	138,368.984 
	262.866 
	1.5270

	New Residential Structures
	342,900.000 
	646.273 
	1.5150

	Fabricated Structural Metal
	15,785.550 
	29.589 
	1.5067

	Wood Products, N.E.C
	5,613.696 
	10.394 
	1.4882

	Iron and Steel Foundries
	17,531.580 
	32.441 
	1.4874

	Automobile Repair and Services
	95,947.664 
	177.365 
	1.4859

	New Government Facilities
	173,800.000 
	311.303 
	1.4397

	Miscellaneous Publishing
	16,026.000 
	28.587 
	1.4338

	Conveyors and Conveying Equipment
	6,540.315 
	11.500 
	1.4133

	Signs and Advertising Displays
	9,292.110 
	16.271 
	1.4075

	Commercial Fishing
	3,522.000 
	6.122 
	1.3971

	Automotive Dealers & Service Stations
	192,020.984 
	333.283 
	1.3951

	State & Local Government - Education
	339,529.000 
	588.684 
	1.3937

	Newspapers
	44,298.000 
	76.414 
	1.3866

	New Utility Structures
	45,000.000 
	77.064 
	1.3765

	Electronic Components, N.E.C.
	51,491.027 
	87.411 
	1.3645

	Doctors and Dentists
	330,041.000 
	550.610 
	1.3410

	New Mineral Extraction Facilities
	24,300.000 
	39.527 
	1.3075

	U.S. Postal Service
	65,924.000 
	106.121 
	1.2939

	Equipment Rental  and Leasing
	41,703.000 
	66.208 
	1.2761

	Manifold Business Forms
	7,529.396 
	11.910 
	1.2715

	Labor and Civic Organizations
	24,580.000 
	38.642 
	1.2637

	Eating & Drinking
	311,771.000 
	483.874 
	1.2475

	Hotels and Lodging Places
	123,554.000 
	191.333 
	1.2448

	Wholesale Trade
	902,112.000 
	1,392.288 
	1.2406

	Bottled and Canned Soft Drinks & Water
	33,983.191 
	52.125 
	1.2329

	Maintenance and Repair, Residential
	142,900.000 
	217.029 
	1.2208

	Curtains and Draperies
	1,719.966 
	2.581 
	1.2062

	Mattresses and Bedsprings
	4,610.113 
	6.879 
	1.1994

	Structural Wood Members, N.E.C
	6,239.894 
	9.265 
	1.1935

	Building Materials & Gardening
	56,885.000 
	84.237 
	1.1903

	Automobile Parking and Car Wash
	12,372.338 
	18.313 
	1.1898

	Laundry, Cleaning and Shoe Repair
	26,719.000 
	39.520 
	1.1889

	Electrical Repair Service
	16,682.000 
	24.599 
	1.1853

	Miscellaneous Repair Shops
	32,085.000 
	46.994 
	1.1773

	Fluid Power Cylinders & Actuators
	3,597.157 
	5.189 
	1.1595

	Die-cut Paper and Board
	3,014.234 
	4.319 
	1.1517

	Miscellaneous Personal Services
	29,237.000 
	41.888 
	1.1516

	Landscape and Horticultural Services
	30,609.000 
	43.622 
	1.1455

	Motor Freight Transport and Warehousing
	263,941.000 
	374.264 
	1.1398

	General Merchandise Stores
	110,090.000 
	155.995 
	1.1390

	Metal Partitions and Fixtures
	5,509.644 
	7.785 
	1.1358

	Canned Fruits and Vegetables
	15,808.054 
	22.248 
	1.1312

	Child Day Care Services
	30,250.000 
	42.258 
	1.1229

	Banking
	481,380.000 
	670.608 
	1.1198

	Metal Stampings, N.E.C.
	14,587.578 
	20.299 
	1.1185

	Millwork
	13,655.208 
	18.861 
	1.1103

	Beauty and Barber Shops
	25,413.000 
	35.071 
	1.1093

	Other State and Local Govt Enterprises
	109,935.000 
	150.795 
	1.1026

	Minerals, Ground Or Treated
	2,282.105 
	3.130 
	1.1023

	Animal and Marine Fats and Oils
	2,018.251 
	2.761 
	1.0997

	Social Services, N.E.C.
	54,229.000 
	73.436 
	1.0885

	Maintenance and Repair Other Facilities
	223,145.469 
	301.529 
	1.0862

	Aluminum Foundries
	8,070.286 
	10.814 
	1.0771

	Insurance Agents and Brokers
	80,521.000 
	106.202 
	1.0602

	Furniture & Home Furnishings Stores
	61,641.000 
	81.173 
	1.0585

	New Highways and Streets
	50,587.000 
	66.544 
	1.0574

	Construction Machinery and Equipment
	26,206.027 
	34.327 
	1.0529

	Greenhouse and Nursery Products
	14,405.862 
	18.702 
	1.0435

	Federal Government - Non-Military
	159,450.000 
	205.697 
	1.0369

	Domestic Services
	13,596.800 
	17.478 
	1.0333

	Heating Equipment, Except Electric
	3,610.247 
	4.607 
	1.0258

	Other Business Services
	171,700.781 
	217.832 
	1.0198

	Accounting, Auditing and Bookkeeping
	103,327.000 
	129.989 
	1.0112


The total output, employment and location quotient analyses serve to highlight that the region and Spokane County have already developed concentrations of economic activity in some biomedical fields that exceed those that would be expected through evaluation with national norms.  In particular, it is evident from these macro data that Spokane is a super-regional healthcare hub, providing a high concentration of clinical healthcare activity.  It is also apparent that the region is a hub for higher education and for certain research and development activities.  Only in the core cluster of Biomedical Commercial Enterprises does the macro analysis fail to identify a concentration of activity in the region.

� Sommers, Paul.  “Cluster Strategies for Washington”.  University of Washington, Daniel J. Evans School of Public Affairs, December 2001.  Report for the State of Washington Office of Trade and Economic Development.


� The term “industry” is used herein to denote a distinct sector of the economy (e.g., an SIC code).  It does not refer only to the traditional definition of industry as a manufacturer of a product, but extends into services, retail, wholesale and other areas of economic sectoral activity.


� Data source = IMPLAN Regional Input/Output Modeling System data file for Washington.  Data are the latest available for the system (1999).


� Data source = IMPLAN Regional Input/Output Modeling System data file for Washington.  Data are the latest available for the system (1999).


� Data source = IMPLAN Regional Input/Output Modeling System data file for Washington.  Data are the latest available for the system (1999).


� Appendix C is supplied on CD-ROM only because of its size.


� Some individual sectors of the economy contain activities that are both biomedical and non-biomedical.  The Battelle operations in the Tri-Cities, for example are research and development services, some of which are life-science related and others that are in applied physics, engineering or other unrelated fields.  Likewise the private and government education sectors contain higher education in the life sciences as well as education in numerous unrelated disciplines.
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