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Chapter 2. Technical Description of the Woods & Poole Economics, Inc.

2023 Regional Projections and Database

II

Introduction

The Woods & Poole Economics, Inc. database contains more than 900
economic and demographic variables for every county in the United States
for every year from 1970 to 2060. This comprehensive database includes
detailed population data by age, sex, and race; employment and earnings by
major industry; personal income by source of income; retail sales by kind of
business; and data on the number of households, their size, and their income.
All of these variables are projected for each year through 2060. In total, there
are over 200 million statistics in the regional database. The regional model
that produces the projection component of this database was developed by
Woods & Poole. The regional projection methods are revised somewhat year
to year to reflect new computational techniques and new sources of regional
economic and demographic information. Each year, a new projection is
produced based on an updated historical database and revised assumptions.

The fact that the proprietary Woods & Poole economic and
demographic projections rely on a very detailed database makes them one of
the most comprehensive county-level projections available. A description of
some characteristics of the database and projection methods is contained in
this chapter.

Overview of the Projection Methods

The strength of Woods & Poole's economic and demographic
projections stems from the comprehensive historical county database and the
integrated nature of the projection methods. The projection for each county
in the United States is done simultaneously so that changes in one county
will affect growth or decline in other counties. For example, growth in
employment and population in Houston will affect growth in other
metropolitan areas, such as Cleveland. This reflects the flow of economic
activity around the country as new industries emerge or relocate in growing
areas and as people migrate, in part because of job opportunities. The county
projections are developed within the framework of the United States
projection made by Woods & Poole. The U.S. projection is the control total
for the 2023 regional projections and is described in the "Overview of the
2023 Projections" chapter included in Woods & Poole publications.

The regional projection method used by Woods & Poole - projecting the
counties together to capture regional flows and constraining the results to a
previously determined United States total - avoids a common pitfall in
regional projections. Regional projections are sometimes made for a city or
county without regard for potential growth in surrounding areas or other
areas in the country. Such projections may be simple extrapolations of recent
historical trends and, as a result, may be too optimistic or pessimistic. If these
county projections were added together, the total might differ considerably
from any conceivable national forecast scenario; this is the result of each
regional projection being generated independently without interactive
procedures and without being integrated into a consistent national projection.

Woods & Poole Economics, Inc. is a
small, independent corporation that
specializes in long-term county
economic and demographic
projections. Woods & Poole's
database for every county in the U.S.
contains projections through 2060 for
more than 900 variables.
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2023 TECHNICAL DESCRIPTION

The methods used by Woods & Poole to generate the county projections
proceed in four stages. First, forecasts to 2060 of total United States personal
income, earnings by industry, employment by industry, population, inflation,
and other variables are made. Second, the country is divided into 179
Economic Areas (EAs) as defined by the U.S. Department of Commerce,
Bureau of Economic Analysis (BEA). The EAs are aggregates of contiguous
counties that attempt to measure cohesive economic regions in the United
States (a list of all EAs and their component counties can be found in
Appendix 6 following this chapter); in the 2023 Woods & Poole model, EA
definitions released by the BEA in May 2007 are used. For each EA, a
projection is made for employment, using an "export-base" approach; in
some cases the "export-base" approach is modified using historical change in
employment by sector to forecast employment; employment projections are
sometimes adjusted to reflect the results of individual EA models or
exogenous information and assumptions about the EA economy. The
employment projection for each EA is then used to estimate earnings in each
EA. Employment, and historical change, are the principal explanatory
variables used to estimate population and number of households in each EA.

The third stage is to project population by age, sex, and race for each EA
on the basis of projected net migration rates. For stages two and three, the
U.S. projection is the control total for the EA projections. The fourth stage
replicates stages two and three except that it is performed at the county level,
using the EAs as the control total for the county projections.

The “Export-Base’ Approach

The economic projection techniques used by Woods & Poole to generate
the employment, earnings, and income estimates for each county in the United
States generally follow a standard economic "export-base" approach. This
relatively simple approach to regional employment projections is one that has
been used by a number of researchers (see [5] and [9]). Although this approach
has been criticized by several empirical studies (e.g., [8]), given the availability
of regional data it remains one of the most feasible theoretical methodologies.

Certain industrial sectors at the regional level are considered "basic."
This means that these sectors produce output that is not consumed locally
but is "exported" out of the region for national or international
consumption. This assumption allows these sectors to be linked closely to
the national economy, and hence follow national trends in productivity and
output growth. Normally, the "basic" sectors are mining, agriculture,
manufacturing, and the Federal government. In contrast, "non-basic" sectors
are those such as retail trade, utilities, real estate, and construction, the output
of which is usually consumed locally. The growth of the "non-basic" sectors
depends largely on the growth of the "basic" sectors that form the basis of
the region's economy.

Intuitively, this approach has great appeal and there are numerous
examples that seem to support the "export-base" theory. Automobile
production in Detroit, for instance, is obviously much more sensitive to
national and international price and demand for transportation equipment
than to local demand. In Texas, oil and natural gas exploration and
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2023 TECHNICAL DESCRIPTION

production are tied closely to the worldwide demand and supply of
petroleum resources and not tied primarily to energy consumption in Texas.

Although the theory is appealing, some shortcomings do exist in the
"export-base" approach. For example, some "basic" commodities produced
locally are consumed locally. Producers of durable equipment used in other
manufacturing processes are often affected not by the national demand for
their product but by the regional demand. Machine tool makers that supply
the local automobile industry in Detroit will prosper to the extent Detroit's
automobile producers prosper. In Houston, the strength of the local oil
industry will affect the demand and production of equipment for oil and
natural gas production and exploration. In both of these instances, some
durable manufacturing industries exist to serve local, not national, markets.

However, despite the shortcomings, the availability of relatively clean data
for sub-national geographic areas makes the "export-base" approach very
useful. The analytical framework for projections using the "export-base"
approach entails estimating either demand equations or calculating historical
growth rate differentials for output by sector. The principal explanatory
variable, or the comparative data series for growth rate differentials, is the
national demand for the output of that sector. Employment-by-sector data are
often used as a surrogate variable since county output by sector data are not
available; employment-by-sector data are used by Woods & Poole. Earnings
projections are then obtained by using earnings per employee data either
estimated as part of the model or imposed exogenously on the system. The
complementary relationship could also be estimated, i.e., using an earnings
forecast to derive employment based on earnings per employee data; this
procedure has been used previously in some Woods & Poole regional models.

Woods & Poole uses a modification of the "export-base" approach to
account for regional variants to normal "basic"/"non-basic" industry
definitions. Some "non-basic" sectors can be more appropriately modeled as
"basic" sectors in certain regional economies. The finance and insurance or
the wholesale trade sectors in New York City, for example, and the
accommodation and food services sector in Las Vegas, are cases in which

' New York is a worldwide

traditionally "non-basic" sectors are really "basic.'
financial and trade center and thus "exports" these services outside of the
region; LasVegas, as a vacation and entertainment center, similarly "exports"
the output of its accommodation and food services sector to other parts of
the country. Activity in these sectors, in these specific geographic areas, is
therefore linked more closely to the performance of these same sectors in the
surrounding regions and the nation as a whole than to the other "basic"

industries in the region.

A list of Economic Areas that have traditionally "non-basic" sectors
modeled as "basic" sectors is presented in Table 1. Areas with "non-basic"
sectors modeled as "basic" are those areas with a proportion of "non-basic"
sector employment relative to total employment greater than 1.5 standard
deviations above the national mean for a specific sector. With the exception
of two sectors that are always considered "non-basic," construction and state
and local government, all "non-basic" sectors are evaluated for each EA using
this method (see [5]).

© 2023 WOODS & POOLE ECONOMICS, INC. . WASHINGTON, D.C. . 800 /786-1915
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Table 1. Economic Area "Non-Basic" Sectors Considered as "Basic" in the 2023 Woods & Poole Regional Model

UTILITIES
Birmingham-Hoover-Cullman, AL
Bismarck, ND
Casper, WY
Clarksburg, WV + Morgantown, WV
Dothan-Enterprise-Ozark, AL
Duluth, MN-WI
Farmington, NM
Gulfport-Biloxi-Pascagoula, MS
Pueblo, CO
Springfield, IL

WHOLESALE TRADE
Atlanta-Sandy Springs-Gainesville, GA-AL
Charlotte-Gastonia-Salisbury, NC-SC
Chicago-Naperville-Michigan City, IL-IN-WI
Cincinnati-Middletown-Wilmington, OH-KY-IN
Dallas-Fort Worth, TX
Fargo-Wahpeton, ND-MN
Houston-Baytown-Huntsville, TX
Idaho Falls-Blackfoot, ID
Memphis, TN-MS-AR
Miami-Fort Lauderdale-Miami Beach, FL
New York-Newark-Bridgeport, NY-NJ-CT-PA

RETAIL TRADE
Alpena, MI
Bangor, ME
Bend-Prineville, OR.
Cape Girardeau-Jackson, MO-IL
Charleston, WV
Duluth, MN-WTI
Eugene-Springfield, OR
Kearney, NE
Marinette, WI-MI
McAllen-Edinburg-Pharr, TX
Myrtle Beach-Conway-Georgetown, SC
Sarasota-Bradenton-Venice, FL
Tampa-St. Petersburg-Clearwater, FL
Traverse City, MI
‘Wausau-Merrill, WI

TRANSPORTATION and WAREHOUSING
Anchorage, AK
Corpus Christi-Kingsville, TX
Fayetteville-Springdale-R ogers, AR-MO
Jacksonville, FL
Joplin, MO
Kearney, NE
Louisville-Elizabethtown-Scottsburg, KY-IN
Memphis, TN-MS-AR
New Orleans-Metairie-Bogalusa, LA
Pendleton-Hermiston, OR.
Redding, CA
Scotts Bluff, NE
State College, PA

INFORMATION
Atlanta-Sandy Springs-Gainesville, GA-AL
Austin-Round Rock, TX
Boston-Worcester-Manchester, MA-NH
Cedar Rapids, IA
Colorado Springs, CO
Columbus-Auburn-Opelika, GA-AL
Dallas-Fort Worth, TX
Denver-Aurora-Boulder, CO
Kansas City-Overland Park-Kansas City, MO-KS
Los Angeles-Long Beach-Riverside, CA
New York-Newark-Bridgeport, NY-NJ-CT-PA
Omaha-Council Bluffs-Fremont, NE-IA
Salt Lake City-Ogden-Clearfield, UT
San Angelo, TX
San Jose-San Francisco-Oakland, CA
Seattle-Tacoma-Olympia, WA
Tampa-St. Petersburg-Clearwater, FL
‘Washington-Baltimore-Northern Virginia, DC-MD-VA-WV

FINANCE and INSURANCE
Chicago-Naperville-Michigan City, IL-IN-W1
Dallas-Fort Worth, TX
Denver-Aurora-Boulder, CO
Des Moines-Newton-Pella, A
Hartford-West Hartford-Willimantic, CT
Jacksonville, FL

FINANCE and INSURANCE (continued)
Kansas City-Overland Park-Kansas City, MO-KS
New York-Newark-Bridgeport, NY-NJ-CT-PA
Omaha-Council Bluffs-Fremont, NE-TA
Peoria-Canton, IL
Philadelphia-Camden-Vineland, PA-NJ-DE-MD
Phoenix-Mesa-Scottsdale, AZ
San Antonio, TX
Sioux Falls, SD
Tampa-St. Petersburg-Clearwater, FL

REAL ESTATE and RENTAL and LEASING
Austin-Round Rock, TX
Bend-Prineville, OR
Boise City-Nampa, ID
Denver-Aurora-Boulder, CO
Honolulu, HI
Las Vegas-Paradise-Pahrump, NV
Los Angeles-Long Beach-Riverside, CA
Miami-Fort Lauderdale-Miami Beach, FL
Missoula, MT
New York-Newark-Bridgeport, NY-NJ-CT-PA
Orlando-The Villages, FL
Phoenix-Mesa-Scottsdale, AZ
Reno-Sparks, NV
San Diego-Carlsbad-San Marcos, CA
San Jose-San Francisco-Oakland, CA
Sarasota-Bradenton-Venice, FL
Seattle-Tacoma-Olympia, WA
Tucson, AZ

PROFESSIONAL and TECHNICAL SERVICES
Albuquerque, NM
Austin-Round Rock, TX
Boston-Worcester-Manchester, MA-NH
Chicago-Naperville-Michigan City, IL-IN-WT
Colorado Springs, CO
Denver-Aurora-Boulder, CO
Detroit-Warren-Flint, MI
Houston-Baytown-Huntsville, TX
Idaho Falls-Blackfoot, ID
Los Angeles-Long Beach-Riverside, CA
New York-Newark-Bridgeport, NY-NJ-CT-PA
Philadelphia-Camden-Vineland, PA-NJ-DE-MD
San Diego-Carlsbad-San Marcos, CA
San Jose-San Francisco-Oakland, CA
Santa Fe-Espanola, NM
Seattle-Tacoma-Olympia, WA
‘Washington-Baltimore-Northern Virginia, DC-MD-VA-WV

MANAGEMENT of COMPANIES and ENTERPRISES
Charlotte-Gastonia-Salisbury, NC-SC
Cincinnati-Middletown-Wilmington, OH-KY-IN
Fayetteville-Springdale-R ogers, AR-MO
Minneapolis-St. Paul-St. Cloud, MN-WI
Richmond, VA
Salt Lake City-Ogden-Clearfield, UT
San Jose-San Francisco-Oakland, CA
St. Louis-St. Charles-Farmington, MO-IL

ADMINISTRATIVE and WASTE SERVICES
Augusta-Richmond County, GA-SC
Jacksonville, FL
Las Vegas-Paradise-Pahrump, NV
Miami-Fort Lauderdale-Miami Beach, FL
Orlando-The Villages, FL
Phoenix-Mesa-Scottsdale, AZ
Sarasota-Bradenton-Venice, FL
Tampa-St. Petersburg-Clearwater, FL

EDUCATIONAL SERVICES
Albany-Schenectady-Amsterdam, NY
Boston-Worcester-Manchester, MA-NH
Burlington-South Burlington, VT
Hartford-West Hartford-Willimantic, CT
New Orleans-Metairie-Bogalusa, LA
New York-Newark-Bridgeport, NY-NJ-CT-PA
Philadelphia-Camden-Vineland, PA-NJ-DE-MD
Pittsburgh-New Castle, PA
Rochester-Batavia-Seneca Falls, NY

EDUCATIONAL SERVICES (continued)
Scranton--Wilkes-Barre, PA
South Bend-Mishawaka, IN-MI
St. Louis-St. Charles-Farmington, MO-IL
Syracuse-Auburn, NY
‘Washington-Baltimore-Northern Virginia, DC-MD-VA-WV

HEALTH CARE and SOCIAL ASSISTANCE
Albany-Schenectady-Amsterdam, NY
Bangor, ME
Cape Girardeau-Jackson, MO-IL
Charleston, WV
Duluth, MN-WI1
Erie, PA
McAllen-Edinburg-Pharr, TX
Monroe-Bastrop, LA
Philadelphia-Camden-Vineland, PA-NJ-DE-MD
Pittsburgh-New Castle, PA
Scranton--Wilkes-Barre, PA
Springfield, IL

ARTS, ENTERTAINMENT, and RECREATION
Flagstaff, AZ
Gulfport-Biloxi-Pascagoula, MS
Helena, MT
Las Vegas-Paradise-Pahrump, NV
Los Angeles-Long Beach-Riverside, CA
Missoula, MT
Orlando-The Villages, FL
Reno-Sparks, NV
Santa Fe-Espanola, NM
Sarasota-Bradenton-Venice, FL
Shreveport-Bossier City-Minden, LA

ACCOMMODATION and FOOD SERVICES
Alpena, MI
Flagstaff, AZ
Gulfport-Biloxi-Pascagoula, MS
Honolulu, HI
Las Vegas-Paradise-Pahrump, NV
Reno-Sparks, NV

OTHER SERVICES, EXCEPT PUBLIC ADMIN.
Abilene, TX
Alpena, MI
Amarillo, TX
Beaumont-Port Arthur, TX
Los Angeles-Long Beach-Riverside, CA
Lubbock-Levelland, TX
McAllen-Edinburg-Pharr, TX
Miami-Fort Lauderdale-Miami Beach, FL
Mobile-Daphne-Fairhope, AL
Monroe-Bastrop, LA
Montgomery-Alexander City, AL
Redding, CA
San Angelo, TX
Sarasota-Bradenton-Venice, FL
Springfield, IL
‘Wichita Falls, TX

FEDERAL CIVILIAN GOVERNMENT
Anchorage, AK
Charleston-North Charleston, SC
El Paso, TX
Flagstaff, AZ
Gulfport-Biloxi-Pascagoula, MS
Honolulu, HI
Huntsville-Decatur, AL
Killeen-Temple-Fort Hood, TX
Macon-Warner Robins-Fort Valley, GA
Pensacola-Ferry Pass-Brent, FL
San Antonio, TX
Texarkana, TX-Texarkana, AR
Virginia Beach-Norfolk-Newport News, VA-NC
‘Washington-Baltimore-Northern Virginia, DC-MD-VA-WV

In addition to following an "export-base" approach, Woods & Poole uses exogenous information, historical EA

employment change, and assumptions about EA economic growth, as well as some individual EA models to make

projections. Although almost all EAs are not modeled individually, since most are assumed to fit a normative structure,

certain EAs that have interesting features can be modeled separately. Areas that have had rapid growth (such as

Houston) or severe economic recessions as in some heavy-industry EAs (such as Cleveland) lend themselves to

individual models. These regional economies, at least in part, can be modeled separately. This is a simple "bottom-up"

approach that can take into account the idiosyncrasies of individual areas (see [2], [3], [7]).

An example of a "bottom-up" approach is shown with the equations for Cleveland, Houston, Sioux City IA, and

Seattle, presented in Table 2. The seven equations shown in Table 2 were not used in the 2023 Woods & Poole

© 2023 WOODS & POOLE ECONOMICS, INC.

‘WASHINGTON, D.C. .

800 /786-1915 .

WWW.WOODSANDPOOLE.COM



2023 TECHNICAL DESCRIPTION

projections. The Cleveland-Akron-Elyria OH-PA Economic Area is defined
as Ashland, Ashtabula, Carroll, Columbiana, Crawford, Cuyahoga, Erie,
Geauga, Harrison, Holmes, Huron, Lake, Lorain, Mahoning, Medina, Portage,
Richland, Stark, Summit, Trumbull, Tuscarawas, and Wayne counties in Ohio;
and Mercer county in Pennsylvania. The Houston-Baytown-Huntsville TX
Economic Area is defined as Angelina, Austin, Brazoria, Brazos, Burleson,
Calhoun, Chambers, Colorado, DeWitt, Fayette, Fort Bend, Galveston, Goliad,
Grimes, Harris, Houston, Jackson, Lavaca, Leon, Liberty, Madison, Matagorda,
Montgomery, Nacogdoches, Polk, Robertson, Sabine, San Augustine, San
Jacinto, Shelby, Trinity, Victoria, Walker, Waller, Washington, and Wharton
counties. The Sioux City-Vermillion IA-INE-SD Economic Area is defined as
Monona, O'Brien, Osceola, Plymouth, Sioux, and Woodbury counties in
Iowa; Antelope, Boyd, Cedar, Dakota, Dixon, Holt, Knox, Madison, Pierce,
Stanton, Thurston, Wayne, and Wheeler counties in Nebraska; and Bon
Homme, Clay, Union and Yankton counties in South Dakota. The Seattle-
Tacoma-Olympia WA Economic Area is defined as Clallam, Grays Harbor,
Island, Jefferson, King, Kitsap, Kittitas, Lewis, Mason, Pacific, Pierce, San Juan,
Skagit, Snohomish, Thurston, and Whatcom counties in Washington.

The following discussion of these equations illustrates some of the logic
and assumptions that go into the Woods & Poole model. The historical data
used in the model equations are defined and explained in a later section of
this chapter. Figure 1 illustrates the degree of fit for several of the equations.

In equation (1) Cleveland manufacturing employment is a function of
total U.S. manufacturing employment, the wages of Cleveland manufacturing
workers relative to manufacturing workers for the U.S. as a whole, and a
lagged dependent variable. All the coefficients are significant at a 95%
confidence level, and together clearly explain historical manufacturing in
Cleveland. It is interesting to note that the coefficient for relative wages is
significant and negative. The ratio of earnings per manufacturing worker in
Cleveland to U.S. earnings per manufacturing worker (this is the definition
of relative wages) historically has always been greater than one, with a mean
of 1.05 for the period 1970 to 2021. Relatively high wages explain, in part,
the decline in manufacturing employment in areas such as Cleveland. Faced
with relatively high wages, manufacturers have an incentive to increase the
productivity of existing plants and save labor, move plants to other areas
where wages are lower, or close plants permanently because of competition
from other facilities able to produce the same goods more efficiently.

Equation (2) explains Houston manufacturing employment as a function
of total U.S. mining earnings, a dummy variable for the years 1982 to 1989
and 2000 to 2021, U.S. manufacturing earnings, and a lagged dependent
variable. U.S. mining earnings measures the expansion of domestic mining
activity as oil and natural gas prices increased during the 1970s. Historically
the largest manufacturing sectors in the Houston Economic Area were the
production of equipment used in the exploration and extraction of
petroleum resources and the production of refined fuels and chemicals from
oil; both of these manufacturing sectors were dependent on the output of
the mining sector for the U.S. as a whole. As the price of oil increased during
the 1970s, demand for new extraction and exploration increased. Similarly, as
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Table 2. Sample Equations for Economic Areas
[Tstatistics in brackets]

(1) Cleveland manufacturing employment

CA;, = 0.009932 X UA;- 109741 XCB;., + 0.8773 X CA;_ 4 R?=0.976
[3,02] [2.61] [21.28]
(2) Houston manufacturing employment _
HA, = -22831 X DA8221, + 0.0627x UE, + 0.2736 X UB; + 0.7361 x HA; ; R?*=0.913
[6.65] [4.89] [6.00] [14.01]
(3) Houston mining employment _
HB, = -0.1747 x UB, + 0.8494 x HB,_4 R?2=0.932
[3.71] [19.96]
(4) Sioux City IA farm employment _
XA, = -3714  + 0.003445 x UC, + 0.6904 X XA,_4 R?=0.992
[4.11] [4.40] [10.08]
(5) Sioux City IA non-basic employment _
XB, = 0.1032 x XC; + 0.9744 x XB;_q R?=0.994
[3.47] [95.55]
(6) Seattle manufacturing employment _
SA;, = 562885 - 2438 X UD; - 29548 X DA7072, + 0.8249 X SA;_ 4 R?=0.886
[3.67] [2.37] [4.13] [15.59]
(7) Seattle non-basic employment _
SB = -700233 + 0.7204 x SC - 103668 x DA7072 - 25810 x UD R?=0.996
[17.40] [105.25] [3.59] [6.50]
Variables:
DA = dummy variable SA = Seattle manufacturing employment
HA = Houston manufacturing employment SB Seattle non-basic employment

HB = Houston mining employment SC Seattle population

XA = Sioux City farm employment UA = U.S. manufacturing employment
XB = Sioux City non-basic employment UB = U.S. mining earnings

XC = Sioux City basic employment UC = US. farm employment

CA = Cleveland manufacturing employment UD = U.S. unemployment rate

CB = Cleveland relative manufacturing wages UE = U.S. manufacturing earnings

prices fell in the 1980s, demand for new exploration waned. Both of these phenomena have aftected Houston's

manufacturing employment base.

Equation (3) measures Houston mining employment as a function of U.S. mining earnings and the dependent
variable lagged one year. Mining employment in Houston, another "basic" sector, depends on total demand for
domestic mining output. As the price of oil rises, marginal U.S. reserves—which are relatively more expensive to
produce or refine—become competitive, and Houston (and U.S.) production increases. In addition, increased mining
revenues allow more capital to be used in the production of oil when prices are high. When prices are low, Houston
(and U.S.) production declines, and imports generally rise.

In equation (4) Sioux City IA farm employment is a function of U.S. farm employment, the dependent variable
lagged one year, and an intercept term. Farming, the largest "basic" sector in Sioux City, has experienced significant
employment declines in recent years. Sioux City farm employment is related to U.S. farm employment in this
equation because the reasons for job losses in Sioux City are related to nationwide changes in agriculture. In every
decade since 1900, farm employment in the U.S. has declined while farm productivity has increased. The experience
of Sioux City is like that of most other farming areas: employment has declined as output has remained steady or
increased. The national projections of agricultural productivity growth are important to expected farm employment
in Sioux City.
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Figure 1. Employment Projections for Selected Economic Areas, 1970-2021
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Note: Employment in thousands of jobs; historical data, 1970-2021, from U.S. Department of Commerce; projected data, 1970-2021, from
Woods & Poole Economics, Inc.

Equation (5) explains Sioux City’s "non-basic" employment as a function of Sioux City "basic" employment and the
dependent variable lagged one year. This equation illustrates the relationship between "basic" employment losses and
subsequent "non-basic" employment losses. As "basic" employment declined in Sioux City, so did "non-basic" employment.

In equation (6) Seattle manufacturing employment is a function of an intercept term, the U.S. unemployment rate,
a dummy variable for 1970 to 1972, and a lagged dependent variable. The largest manufacturing sectors in Seattle—
aircraft, lumber, and wood products - are sensitive to U.S. business cycles. U.S. business cycles are measured by the
civilian unemployment rate, which has a negative coeflicient in equation (6). The negative coefficient of the dummy
variable for 1970 to 1972 adjusts the specification of the equation for the severe regional recession during that time.

Equation (7) explains Seattle "non-basic" employment as a function of an intercept term, Seattle population, a
dummy variable for the 1970-72 regional recession, and the U.S. unemployment rate. The unemployment rate
measures the sensitivity of Seattle employment to U.S. business cycles. "Non-basic" employment is also a function of
the population of the region: as the population of Seattle has grown, the demand for "non-basic" sector employment
has also increased. It is interesting that population is contemporaneous with the dependent variable, "non-basic"
employment, in equation (7). In rapidly growing areas, such as Seattle, population increases have an immediate effect
on employment growth in "non-basic" industries. In some very rapidly growing areas of Texas in the late 1970s,
population growth actually preceded "non-basic" employment growth. This is analogous to the development of
"boom towns" of the Old West: the economy catches up to the demand created by the new population growth, and
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In the Woods & Poole model
population migration is a function of
employment opportunities and
historical population change.

The 2023 Woods & Poole database
includes Census Burean vintage
2022 total population data for 2020
through 2022 based on data from the
2020 Census.
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new businesses locate in fast-growing areas. However, in those areas losing
population, "non-basic" employment does not decline in step with
population losses. Many "non-basic" businesses in a declining area will hang
on as long as possible in anticipation of an upturn in the region's economy.
This reflects the local nature of most "non-basic" businesses, and the desire of
firms to protect their capital investment in a specific site.

The Demographic Moodel

The demographic portion of the regional model follows a traditional
cohort-component analysis based on calculated fertility and mortality in each
county or EA. The "demand" for total population is estimated from the
economic model: if the demand for labor in a particular county or EA is
forecast to rise, then either the labor force participation rate is assumed to
rise, or population in-migration is assumed to be positive. The inverse is
assumed for counties and EAs with projected declines in employment.
Therefore, future EA and county migration patterns for population by age,
sex, and race are based on employment opportunities and historical
population growth in the geography. Working-age individuals and their
families are assumed to migrate, at least in part, in response to employment
opportunities (see [1], [4], and [6].) For population aged 65 and over and for
college or military-aged population, migration patterns over the forecast
period are generally based on historical net migration and not economic
conditions. The integration of economic and demographic regional analysis
is a significant strength of the Woods & Poole approach.

The age, sex, and race distribution of the population is projected by
aging the population by single year of age by sex and by race for each year
through 2060, based on county or EA specific mortality, fertility, and
migration rates estimated from historical data. In the Woods & Poole model,
projected net mortality and migration are estimated based on the historical
net change in population by age, race, and sex for a particular county or EA.
Similarly, projected net births and migration of age-zero population by race
are estimated based on the historical change in age-zero population by race
per female population age 15 to 44 by race for a particular county or EA.

The United States population by age, sex, and race projections, 2021 to
2060, are based on Bureau of the Census population estimates for 1990
through 2020 (Vintage 2020, whcih does include the 2020 Census). Woods
& Poole forecasts the U.S. estimates with a cohort-component model based
on the year-to-year change in U.S. population by single year of age, race, and
sex. Forecast fertility, mortality, and international migration are estimated
based on historical U.S. population data by single year of age, sex, and race.
Woods & Poole produces only a "middle" U.S. population forecast; this
forecast is similar to the Census "middle" forecast scenario for U.S.
population. The U.S. population by age, sex, and race forecast is the control
total for the EA projections. Each EA projection serves as the control total
for the county projections.

The 2023 Woods & Poole U.S. population projections, 2021 to 2060, are
very similar to the 2022 Woods & Poole population projections because the
same historical fertility and net migration 2010 through 2020—based on
U.S. Census postcensal estimates, Vintage 2020—were used for the 2023
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database because no new intercensal data were available from the Census.
The 2023 Woods & Poole database includes Census Bureau Vintage 2022
total population data (not broken down by age, gender, or race) for 2020
through 2022 which are based on some information from the 2020 Census.

The Accuracy of the Projections

Unlike other sciences, economics and demographics cannot rely on
experimentation to test theories and verify hypotheses. Rather, historical
data are analyzed, and theories are developed that explain the historical data.

19

The resulting models and assumptions are then used to make a projection. Comparing previous Woods & Poole
Woods & Poole projections, like all economic and demographic projections, projections to historical data does not
utilize this approach: analyzing historical data to make estimates of future give any indication of the accuracy of
data. There are, of course, inherent limitations to projections, and the Woods current or future projections.

& Poole projections should never be interpreted as a prediction of the future.
Future data may differ significantly from Woods & Poole projections, and
Woods & Poole does not guarantee the accuracy of the projections. In all
Woods & Poole publications, the word "forecast" is used as a synonym for
"projection" and refers to Woods & Poole estimated data for any year from
2022 to 2060.

One key limitation to all projections, and Woods & Poole projections in
particular, is that the future is never known with any certainty. The model
and assumptions on which the projections are based may not accurately
reflect future events. In addition, there is always the possibility of an
unanticipated shock to the economy, or of some other event that was not
foreseen from historical data. For instance, a local government may enact a
new industrial policy that has an unexpected, beneficial effect on
employment growth. Or an abrupt economic change, although anticipated,
may occur with much greater intensity or in a shorter time period than
expected. For example, the projection may assume an increase in the price
of a commodity (such as oil) over a five-year period, but an embargo may
raise the price to that level in only one year. In addition, the projections may
not be accurate because historical data are revised; or because the projection
models and assumptions do not accurately reflect demographic or economic
phenomena; or because the projections contain errors; or because the
smooth growth path of the long-term projections inaccurately reflects
important variance in economic or demographic growth for particular
regions; or because assumptions about national or regional growth, upon
which the projections are based, turn out to be incorrect. In addition, there
are many other types of economic and demographic events that could create
outcomes far different from Woods & Poole's projections.

Another limitation results from doing forecasts for small geographic areas
for small data series. Statistically, models are more reliable the larger the area
and/or the series being studied. Small area forecasts, such as county
population for White men age 84, are subject to greater error because of the
small sample size. This error can be reduced, although never eliminated, by
constraining the small area forecasts to the forecast totals for a larger area or
series; this is the method used by Woods & Poole.

One way to evaluate the effectiveness of a projection method is to
compare previous projections to current data. Although such a comparison
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Table 3. Percent Errors of Previous Woods & Poole Projections

Employment Personal Income Population
AAPE APE SD AAPE APE SD AAPE APE SD
United States
1-year projection (n=35) 1.2% -0.1% 2.1% 3.9% -3.9% 2.3% 0.5% -0.3% 0.8%
2-year projection  (n=34) 1.8 -0.1 2.6 4.6 -4.4 2.6 0.6 -0.2 1.0
3-year projection  (n=33) 2.5 0.0 3.2 4.9 -4.5 3.0 0.9 -0.2 1.1
4-year projection (n=32) 3.2 0.0 4.0 5.1 -4.4 3.6 1.0 -0.1 1.3
5-year projection (n=31) 3.5 -0.2 4.4 5.0 -4.3 3.9 1.3 -0.1 1.5
6-year projection  (n=30) 3.9 -0.4 4.7 5.1 -3.8 4.6 1.4 -0.2 1.7
7-year projection  (n=29) 4.2 -0.6 5.1 5.0 -2.9 5.1 1.6 -0.2 1.8
8-year projection (n=28) 4.3 -0.7 5.2 4.8 -1.8 5.3 1.8 -0.3 2.0
9-year projection (n=27) 4.6 -1.0 5.4 4.6 -0.7 5.6 1.9 -0.4 2.2
10-year projection (n=27) 4.8 -0.9 5.6 4.8 0.4 6.0 2.2 -0.3 2.4
States
1-year projection  (n=1785) 1.8% 0.0% 2.6% 4.5% -4.1% 3.6% 0.9% -0.3% 1.3%
2-year projection  (n=1734) 2.5 0.1 3.4 5.2 -4.7 4.2 1.2 -0.2 1.8
3-year projection (n=1683) 3.4 0.2 4.4 5.6 -4.7 4.9 1.6 -0.2 2.2
4-year projection (n=1632) 4.2 0.2 5.4 6.0 -4.4 5.9 1.9 -0.1 2.8
5-year projection  (n=1581) 4.8 0.2 6.2 6.4 -4.2 6.8 2.3 -0.1 3.3
6-year projection  (n=1530) 5.4 0.0 6.8 6.9 -3.7 7.9 2.6 -0.1 3.8
7-year projection  (n=1479) 5.9 -0.3 7.4 7.3 -2.9 8.6 3.0 -0.1 4.3
8-year projection  (n=1428) 6.3 -0.4 7.8 7.4 -1.8 9.2 3.3 -0.1 4.7
9-year projection  (n=1377) 6.8 -0.6 8.3 7.8 -0.7 10.1 3.6 -0.2 5.2
10-year projection (n=1377) 7.2 -0.5 8.8 8.2 0.4 10.8 3.9 -0.2 5.5
Metropolitan Areas
1-year projection (n=13440) 2.4% 0.0% 3.6% 5.2% -4.2% 5.3% 1.3% -0.4% 2.6%
2-year projection  (n=13056) 3.3 0.1 4.6 6.0 -4.8 6.1 1.7 -0.4 3.1
3-year projection  (n=12672) 4.2 0.1 5.7 6.5 -4.7 6.9 2.2 -0.3 3.6
4-year projection (n=12288) 5.1 0.1 6.8 6.9 -4.3 7.9 2.7 -0.3 4.2
5-year projection (n=11904) 5.9 -0.1 7.8 7.5 -4.0 8.9 3.2 -0.3 4.9
6-year projection  (n=11520) 6.6 -0.3 8.6 8.0 -3.5 9.9 3.7 -0.4 5.5
7-year projection (n=11136) 7.3 -0.4 9.5 8.5 -2.5 10.9 42 -0.5 6.2
8-year projection (n=10752) 7.9 -0.6 10.1 8.9 -1.3 11.7 4.7 -0.6 6.9
9-year projection  (n=10368) 8.5 -0.5 10.9 9.4 -0.1 12.6 5.1 -0.7 7.4
10-year projection (n=10368) 9.1 -0.3 11.6 10.0 1.1 13.4 5.5 -0.7 8.0
Counties
1-year projection  (n=108955) 4.9% 1.3% 8.7% 7.1% -3.4% 9.9% 2.1% 0.3% 7.0%
2-year projection (n=105842) 6.1 1.8 9.7 8.0 -4.0 10.5 2.8 0.5 7.7
3-year projection  (n=102729) 7.3 2.2 11.0 8.7 -3.7 11.5 3.4 0.8 8.5
4-year projection  (n=99616) 8.4 2.5 12.2 9.3 -3.0 12.8 4.1 1.0 9.3
5-year projection  (n=96503) 9.4 2.7 13.4 10.1 -2.4 14.1 4.8 1.3 10.0
6-year projection  (n=93390) 10.4 2.9 14.5 10.8 -1.5 15.3 5.5 1.5 11.0
7-year projection  (n=90277) 11.3 3.1 15.7 11.5 -0.3 16.4 6.2 1.6 12.0
8-year projection (n=87164) 12.0 3.2 16.4 12.4 1.1 17.8 6.9 1.8 13.0
9-year projection  (n=84051) 12.8 3.4 17.3 13.3 2.5 19.0 7.5 1.9 13.8
10-year projection (n=84051) 13.6 3.8 18.2 14.2 3.8 20.1 8.1 2.1 14.5

Note: This table shows the Average Absolute Percent Error (AAPE), the Average Percent Error (APE), and the Standard Deviation of the APE (SD) for Woods & Poole's one-year to ten-
year projections of employment, personal income, and population for the U.S., states, Metropolitan Areas (MSAs), and counties. This table represents all Woods & Poole projections done
since 1984. AAPE:s are the average absolute value of the percent difference of projected data to actual historical data as defined in the 2023 Woods & Poole model; APEs are the average
value of the percent difference of projected data to actual historical data; and the SDs are for the APEs. The data in this table cover all Woods & Poole projections. The AAPEs and APEs
shown for each projection period are the average of all Woods & Poole projections for that projection period: there were 34 one-year projections (therefore, the one-year projection
AAPE and APE for county employment were calculated based on n=35x3113=108,955 observations); 34 two-year projections; 33 three-year projections; 32 four-year projections; 31
five-year projections; 30 six-year projections; 29 seven-year projections; 28 eight-year projections; 27 nine-year projections; and 27 ten-year projections. AAPEs and APEs are based on
geographic area definitions from the 2023 Woods & Poole model. AAPEs and APEs are calculated based on historical data as defined in the 2023 Woods & Poole model. AAPEs

and APEs for employment are based on total employment by place of work (numbers of jobs). AAPEs and APEs for total personal income are based on current dollar personal income,
unadjusted for inflation. AAPEs and APEs for population are based on residential population. The percent errors in this table are not an indicator of the accuracy of current or future
Woods & Poole projections.

does not indicate the potential accuracy of current or future projections, it can be useful to measure the magnitude of
error of previous projections. Table 3 illustrates how well Woods & Poole projected employment, population, and

personal income over a one-year to ten-year forecast horizon for various geographies.

One statistic used to evaluate the projections is the Average Absolute Percent Error (AAPE), which is the average
of the absolute values of the percent difference from the projected data to the actual data. The lower the AAPE, the
more accurate the projection (e.g., Woods & Poole's 3-year population projections have been accurate within £1.6%
for states and +3.4% for counties.) All Woods & Poole projections are evaluated for each projection horizon; thus,
the AAPE for one-year projections is calculated based on all Woods & Poole one-year projections (there have been 35

one-year projections and 27 ten-year projections). Changes to historical data are not adjusted when calculating the
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AAPEs. Thus, if a projection was made using historical data that were Figure 2. Woods & Poole
subsequently revised, the AAPE is calculated based on the revised data, AAPEs Compared to BEA
probably inflating the AAPE, particularly for short-term projections. For and Census

example, projections of 1993 employment done in 1984 were made using a
different definition of employment; in the 1984 forecast, U.S. total
employment in 1980 was estimated to be 106.4 million jobs. Since then, ] States
however, the definition of employment has been revised several times by the
Department of Commerce and now U.S. total employment in 1980 is
estimated to have been 114.0 million jobs. Consequently, the AAPEs are

BEA 8-Year Forecast for 1990

| Employment Personal Income
10.76 10.72

10.05

calculated based on revised data so they incorporate not only forecast error o Population
but definitional changes as well, probably inflating the AAPEs. o 407
The longer the forecast horizon, the larger the AAPE. Thus for all 1

Metropolitan Statistical Areas (MSAs), one-year population projections have
been accurate within £1.3% compared to +5.5% for the 10-year projection.
In addition, population projections, the most stable series and the data least

BEA W&P BEA W&P BEA W&P

8-Year State Forecast for 1990

Employment AAPE
: istori i BEA 10.76%
subject to historical revision, have the lowest AAPEs. BEA | & Poole o
; : ; : Population AAPE
Personal income has the highest AAPE for all geographies because, in A 4.07%
Woods & Poole 5.06%

addition to projecting the level of personal income, there is an implicit price

inflation forecast built into the income projections. In the early 1980s after a Perspip oome AAPE 10.72%
period of rapid inflation, the Woods & Poole personal income projections Woods & Poole 10057
had relatively high AAPEs (the ten-year personal income forecast had an

AAPE of £14.2% for counties). As inflation mitigated in the 1980s, the 1
iul%g]lios/ f?r personjal income dropped sharply; the five-year AAPE dropped to - C;%?Sl:&:ia;(t:ei;:iiar
+10.1% for counties. ] States
Generally, the smaller the geography, the larger the AAPE;s for all N Syear YO e
variables. For all counties, the AAPE for eight-year population projections Vigear 297 SR
was 6.9%. However, for counties with population under 50,000 in 2010, s m’m 163
the eight-year projection AAPE was +7.4%. Similarly, for larger geographies, - ’_h
the AAPEs are usually lower. The AAPE for counties with 2010 population o
CENSUS CENSUS CENSUS  CENSUS CENSUS
between 50,000 and 100,000 was +5.9%; for counties with population over wap W&P  W&P WaP Wap
100,000 the AAPE was £5.7%. AAPEs for smaller variables tend to be much State Population AAPEs
higher than AAPEs for larger variables. Thus, the AAPE for retail trade 1-Year forecast )
employment would probably be much higher than the AAPE for total Woods & Poole 0559
employment, conditional on geographic area size and forecast horizon. 2-Year forecast
Census 1.86%
Woods & Poole 1.24%

The accuracy of Woods & Poole's projections has been comparable to the
3-Year forecast
1 1 1 Census 2.05%
accuracy ofj other regional forecasting programs. Figure 2 compares Woods & N 2.0
Poole's projections to Department of Commerce Bureau of Economic

4-Year forecast

Analysis (BEA) and Census Bureau projections over comparable forecast e Poole Toan
horizons. The Woods & Poole eight-year forecast AAPEs for states for the 5-Year forecast
. . Census 2.56%
year 1990 for employment and personal income were slightly below the BEA Woods & Poole 233
AAPEs, and slightly above the BEA AAPEs for population. Similarly, the Note: BEA 8-year forecast AAPEs for 1990
Woods & Poole one-year to five-year population projections AAPE for states were calculated from data in 1985 OBERS
. BEA Regional Projections,Vol. 1; Woods &
were Shghdy below the Census AAPE:. Poole 8-year forecast AAPEs for 1990 were
L. . . calculated from the 1986 Regional Model;
Other statistics are sometimes used to evaluate forecasts. The AAPE is Census forecast AAPEs were calculated from
most commonly used as a measure of accuracy for projections when the all 1-year through 5-year projections
. . . . . contained in Projections of the Population of
units being compared are of different sizes (e.g., county population, the base States by Age, Sex, and Race: 1988 to 2010
of which can range from 100 for Loving, TX to eight million for Los (CPlIK, P-25f, No. 1017) and ijeiiﬁm of the
. . Population of States by Age, Sex, and Race:
Angeles, CA). It has the advantage of being able to compare units of 1989 10 2010 (CPR., P25, No. 1053).

different sizes equally. In some models, the root mean squared error (RMSE)
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Historical data used by
Woods & Poole are subject to
significant revisions.

Historical data in the
Woods & Poole database are revised
each year.
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is used to measure accuracy. The RMSE has the disadvantage of giving
modest errors for large units a greater weight than modest errors for small
units (i.e., an error of 10,000 on a base of two million is given greater weight
than an error of 1,000 on a base of 20,000, just the opposite of the AAPE).

Another useful statistic in evaluating forecasts is the simple average of all
the percent errors: the Average Percent Error (APE). This measures the bias
of the forecast. In Woods & Poole projections, employment for counties has
usually had an upward bias (the APE has been positive). The APE for all ten-
year Woods & Poole county employment projections is +3.8%, with a
standard deviation of 18.2% (see Table 3). Similarly, the county population
projections have always had an upward bias (the APE has been positive). The
APE for all ten-year Woods & Poole county population projections is +2.1%,
with a standard deviation of 14.5%.

Historical Data

Much of the historical economic data in the Woods & Poole regional
databases are obtained from the Bureau of Economic Analysis (BEA) of the
Department of Commerce. The historical data from the BEA include
county-level data for each year from 1969 through 2021 for employment and
earnings by one-digit Standard Industrial Classification (SIC) code (1969 to
2000), by one-digit North American Industry Classification System (INAICS)
code (2001 to 2021), and personal income by source of income. Other
sources of data include the 1970, 1980, 1990, 2000, and 2010 Censuses and
postcensal estimates for population and household data, and the quinquennial
Census of Retail Trade for retail sales data. Woods & Poole generally accepts
the government data as given unless indicated otherwise in this chapter. The
discussion of the historical data used by Woods & Poole which follows is not
intended to be a complete explanation of the historical data; the user should
consult the government sources of the historical data for a complete
explanation. Some of the sources of government data used by Woods &
Poole have technical explanations of how the historical data are collected,
how the data can be used, and limitations to the data; the documentation
may contain important information on the applicability of the data for
particular applications, and should be reviewed by users of the historical data;
the documentation can be obtained from the U.S. Dept. of Commerce, the
Government Printing Office or many public libraries. All data for the years
2022-2060 are projected by Woods & Poole.

Historical data are subject to revision from time to time. Historical
employment and income data from the Bureau of Economic Analysis (BEA)
are revised on a regular basis. When using the historical data, it is important
to use the current revision and not combine these data with previous
versions since there may be definitional changes in the data.

Historical Basis for the 2023 Projections

The Woods & Poole 2023 projections include historical data for
employment, earnings and income through the year 2021, however the
forecasts 2022 through 2060 are based on historical data through 2019 only,
as they were in the 2021 and 2022 Woods & Poole projections, to avoid the
nadir of the impact of the COVID-19 pandemic on U.S. employment,
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earnings, and income. Data for 2021 and 2022 are included in the Woods &
Poole database but they were not used in forecasting. As a result, the
employment, earnings, and income forecasts in the 2023 Woods & Poole
database are similar to those in the 2022 Woods & Poole database. The 2024
Woods & Poole database will be based on data through 2022, incorporating
the complete economic recovery from the 2020 pandemic.

The historical basis for the population forecasts by age, sex, and race is
post-censal data 2010 through 2020 (Vintage 2020), the same historical basis
as the 2022 Woods & Poole projections, because no new intercenal or post-
censal population data by age, sex, and race through 2021 were available from
the Census. The Vintage 2020 post-censal data, 2010 through 2020, do not
include the 2020 Census. Since the same historical population by age, sex,
and race data were used in the 2023 Woods & Poole as they were in the
2022 Woods & Poole database, the population forecasts are similar. Census
total population data (not broken down by age, gender, or race) for 2020
through 2022 (Vintage 2022) are included in the Woods & Poole database,
although they were not used in forecasting. When intercensal population
data by age, sex, and race, 2010 through 2020 and incorporating the final
2020 Census results, are released by the Census Bureau the historical basis for
the Woods & Poole population forecasts will be updated.

Gross Domestic Product

Gross Domestic Product (GDP) by region data are historical for the
United States total, regions, and states for the years 1969 to 2021, and for
counties for the years 2001 to 2021, from the Bureau of Economic Analysis.
All county, and metropolitan area, historical GDP data, 1969-2000, are
estimated by Woods & Poole by allocating state GDP in a particular year to
counties within the state based on the proportion of total state earnings of
employees originating in a particular county. County GDP estimates are
constrained to state totals for the years 1969-2000. All GDP data are
establishment based. GDP is also called Gross Regional Product (GRP) in
the Woods & Poole database.

Employment

The employment data in the Woods & Poole database are a complete
measure of the number of full- and part-time jobs by place of work. Historical
data, 1969-2021, are from the U.S. Department of Commerce, Bureau of
Economic Analysis, released in November 2022. The employment data include
wage and salary workers, proprietors, private household employees, and
miscellaneous workers. Wage and salary employment data are based on an
establishment survey in which employers are asked the number of full- and
part-time workers at a given establishment. Because part-time workers are
included, a person holding two part-time jobs would be counted twice. Also,
since the wage and salary employment data are based on an establishment
survey, jobs are counted by place of work and not place of residence of the
worker; thus, a job in the New York Metropolitan Area is counted in the New
York Metropolitan Area regardless of where the worker lives.

Data on proprietors include farm and non-farm proprietors by sector.
Proprietors include not only those people who devote the majority of their
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County Gross Domestic Product
data for the years 2001 to 2021 from
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Employment data are historical for
the years 1969-2021 and projected
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employment data by NAICS
industries are estimated for the years
1969-2000.
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time to their proprietorship, but people who devote any time at all to a
proprietorship. Thus, a person who has a full-time wage and salary job and
on nights and weekends runs a small business legally defined as a
proprietorship would be counted twice. The employment data therefore
include full- and part-time proprietors.

Private household employment data include persons employed by a
household on the premises, such as full-time baby-sitters, housekeepers, gardeners,
and butlers. Miscellaneous employment data include judges and all elected
officials, persons working only on commission in sectors such as real estate and
insurance, students employed by the colleges or universities in which they are
enrolled, and unincorporated subcontractors in sectors such as construction.

The employment data used by Woods & Poole comprise the most
complete definition of the number of jobs by county. Woods & Poole data
may be higher than that from other sources because they measure more kinds
of employment. There are three other commonly used government sources
for employment data: the Bureau of Labor Statistics (BLS), the Bureau of the
Census, and the National Income and Product Accounts (NIPA). These
sources of employment data differ from the data used by Woods & Poole.
The BLS establishment data are generally much lower than the Woods &
Poole data because agricultural workers, the military, proprietors, households,
and miscellaneous employment are not included; the exclusion of
proprietors from the BLS data is the most significant difference. Data from
the Census (and some survey data from the BLS) are based on employment
by place of residence and difter fundamentally in concept from the Woods &
Poole employment data by place of work; Census employment data are
generally lower than Woods & Poole data, but not always. Since Census data
are based on a household survey, persons holding two jobs would be counted
only once, and, therefore, the data would be lower than that from Woods &
Poole. However, Census survey data for counties that have a large number of
commuters and relatively few jobs within the county could yield
employment data higher than Woods & Poole. Employment data in the
National Income and Product Accounts are close to Woods & Poole data,
except that part-time proprietors and certain miscellaneous employees are
excluded; therefore, these data are usually lower.

Employment by Sector

The employment data are by two-digit North American Industry
Classification System (NAICS) industry. The two-digit industries are defined
in the 2002 North American Industry Classification System Manual. The
employment data in the 2023 Woods & Poole database are no longer based
on the Standard Industrial Classification (SIC) system definitions. For the
years 1969-2000 BEA provided employment industry data by SIC rather
than by NAICS; Woods & Poole has estimated the NAICS industry data for
1969-2000 from the BEA SIC 1969-2000 employment industry data and the
NAICS employment industry data for the years 2001-2021.

As a rule, employment is classified in a given industry depending on the
primary activity of the establishment. For example, employees of a large oil
company are classified in many difterent sectors depending on the specific
establishment in which they worked, even though the company as a whole
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would be considered a mining company: employees at a refinery are in
manufacturing, employees at the company headquarters are in management,
pipeline operators are in transportation, and oil field workers are in mining.
If a given establishment is engaged in activities in different sectors, all
employees are classified according to the primary activity of the establishment
regardless of their actual occupations. Thus, a secretary for a trucking
company is a transportation worker and an accountant at a small plumbing
company is a construction worker. The main exception to this rule is the
classification of government workers in the Woods & Poole database: all
government employees are classified in Federal civilian, Federal military, or
state and local government employment, regardless of the usual classification
of the establishment in which they work. Definitions for each sector, based
on NAICS industries, in the Woods & Poole database are as follows:

Farming includes establishments such as farms, orchards, greenhouses, and
nurseries primarily engaged in the production of crops, plants, vines, trees
(excluding forestry operations), and specialties such as Christmas trees, sod,
bulbs, and flower seed. It also includes establishments such as ranches, dairies,
feedlots, egg production facilities, and poultry hatcheries primarily engaged
in the keeping, grazing, or feeding of cattle, hogs, sheep, goats, poultry of all
kinds, and special animals such as horses, bees, pets, fish farming, and animals
raised for fur.

Forestry, fishing, related activities, and other includes establishments
primarily engaged in harvesting timber, and harvesting fish and other animals
from their natural habitats. The sector also includes agricultural support
establishments that perform one or more activities associated with farm
operation, such as soil preparation, planting, harvesting, and management, on
a contract or fee basis. Excluded are establishments primarily engaged in
agricultural research and establishments primarily engaged in administering
programs for regulating and conserving land, mineral, wildlife, and forest use.
Other consists of jobs held by U.S. residents who are employed by
international organizations and by foreign embassies and consulates in the
United States.

Mining includes establishments that extract naturally occurring mineral
solids (e.g., coal and ores), liquid minerals (e.g., crude petroleum), and gases
(e.g. natural gas.) Mining includes quarrying, well operations, beneficiating
(e.g., crushing, screening, washing, and flotation), and other preparation
customarily performed at the mine site, or as a part of mining activity..

Utilities includes establishments engaged in the provision of electric power,
natural gas, steam supply, water supply, and sewage removal. Ultilities include
electric power generation, electric power transmission, electric power
distribution, natural gas distribution, steam supply provision, steam supply
distribution, water treatment, water distribution, sewage collection, sewage
treatment, and disposal of waste through sewer systems and sewage treatment
facilities. Excluded from this sector are establishments primarily engaged in
waste management services that collect, treat, and dispose of waste materials but
do not use sewer systems or sewage treatment facilities. Also excluded from
this sector are federal or state or local government-operated establishments.

Construction includes establishments primarily engaged in building new
structures and roads, alterations, additions, reconstruction, installations, and
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in Federal civilian, Federal military,
or state and local government
employment, regardless of the
NAICS classification of the
establishment in which they work.
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residents working for international
organizations.

Utilities employment.
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repairs. It also includesgeneral contractors engaged in building residential
and nonresidential structures; contractors engaged in heavy construction,
such as bridges, roads, tunnels, and pipelines; and special trade contracting,
such as plumbing, electrical work, masonry, and carpentry. Construction
includes establishments primarily engaged in the preparation of sites for new
construction, including demolition, and establishments primarily engaged in
subdividing land for sale as building sites. Construction work done may
include new work, additions, alterations, or maintenance and repairs.

Manufacturing includes establishments engaged in the mechanical,
physical, or chemical transformation of materials, substances, or components
into new products. The assembling of component parts of manufactured
products is considered manufacturing, except in cases where the component
parts are associated with structures. Manufacturing establishments can be
plants, factories, or mills as well as bakeries, candy stores, and custom tailors.
Manufacturing establishments may either process materials or may contract
with other establishments to process their materials for them. Broadly
defined, manufacturing industries include the following: food processing, such
as canning, baking, meat processing, and beverages; tobacco products; textile
mill products, such as fabric, carpets and rugs; apparel; wood products,
including logging, sawmills, prefabricated homes, and mobile homes;
furniture; paper; printing; chemicals, such as plastics, paints, and drugs;
petroleum refining; rubber and plastics; leather products; stone, clay, and
glass; primary metals, such as steel, copper, aluminum, and including finished
products such as wire, beams, and pipe; fabricated metals, such as cans, sheet
metal, cutlery, and ordnance; industrial machinery, including computers, office
equipment, and engines; electronics and electrical equipment; transportation
equipment, such as cars, trucks, ships, and airplanes; instruments; and
miscellaneous industries, such as jewelry, musical instruments, and toys.
Excluded from manufacturing is the publishing of printed materials.

Wholesale trade includes establishments engaged in wholesaling
merchandise, generally without transformation, and rendering services
incidental to the sale of merchandise. The merchandise described in this sector
includes the outputs of agriculture, mining, manufacturing, and certain
information industries, such as publishing. Wholesale establishments are
primarily engaged in selling merchandise to retailers, to industrial, commercial,
institutional, farm, and construction contractors, to professional business users,
or to other wholesalers or brokers. The merchandise sold by wholesalers
includes all goods used by institutions, such as schools and hospitals, as well as
virtually all goods sold at the retail level. Wholesalers can be merchant
wholesalers who purchase goods from manufacturers or other wholesalers and
sell them; sales branches of manufacturing, mining, or farm companies
engaged in marketing the products of the company to retail establishments; or
agents, merchandise or commodity brokers, and commission merchants.

Retail trade includes establishments engaged in retailing merchandise,
generally without transformation, and rendering services incidental to the
sale of merchandise. Retail trade also includes store retailers such as motor
vehicle and parts dealers including automobile, motorcycle and boat dealers
as well as tire and automobile parts stores; furniture and home furnishing
stores; electronics and appliance stores; food and beverage stores, including
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supermarkets, convenience stores, butchers, and bakeries; health and personal
care stores such as pharmacies and optical goods stores; gasoline stations;
clothing and clothing accessory stores; sporting goods, hobby, book and
music stores; department stores; and miscellaneous establishments, including
office supply stores, mobile home dealers, thrift shops, florists, tobacco stores,
and pet shops. In addition, retail trade includes nonstore retailers such as
Internet and catalog sellers, as well as home delivery establishments such as
heating oil dealers. Retail trade excludes eating and drinking places,
including restaurants, bars, and take-out stands.

Transportation and warehousing includes industries providing
transportation of passengers and cargo and warehousing and storage for
goods. Establishments in these industries use transportation equipment or
transportation related facilities as a productive asset. Transportation includes
railroads, highway passenger transportation, trucking, shipping, air
transportation, pipelines, and transportation services. Transportation also
includes private postal services, and courier services, but excludes the U.S.
Postal Service. Warehousing includes refrigerated storage and grain elevators.

Information includes establishments engaged in producing and
distributing information and cultural products; providing the means to
transmit or distribute these products as well as data or communications; and
processing data. The main components of this sector are the publishing
industries, including software publishing, and both traditional publishing and
publishing exclusively on the Internet; the motion picture and sound
recording industries; movie theaters; the broadcasting industries, including
traditional broadcasting and those broadcasting exclusively over the Internet;
the telecommunications industries; the industries known as Internet service
providers and Web search portals; data processing industries; and the
information services industries.

Finance and insurance includes establishments primarily either engaged
in or facilitating financial transactions (e.g., transactions involving the
creation, liquidation, or change in ownership of financial assets).
Es