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PREFACE

This report was prepared at the request of the Institute for Water
Resources, under the terms of an agreement of June 21, 1974 and a re-
vised research plan of September 16, 1974. 1Its purpose is to provide
a detailed description of many economic and demographic data files
available for use in water resources planning and to address some of
the concerns expressed to the Bureau of Economic Analysis by field
personnel of the U.S. Army Corps of Engineers regarding the appli-
cability and accessibility of the data for problem identification,
forecasting, and impact assessment. We are grateful for the assistance
we received from these individuals.

Under the supervision of Daniel H. Garnick, Chief of the Regional
Economic Analysis Division, John H. Stierna, Howard L. Friedenberg,
and Ronald L. Drake had primary responsibility for the study. Signi-
ficant contributions were also made by David W. Cartwright, Eugene R.
Janisch, Kenneth Johnson, Edward A. Trott, Jr., and James M. Younger.
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CHAPTER I

INTRODUCTION

In its efforts to plan and evaluate alternative ways of conserving
and developing water resources, the U.S. Army Corps of Engineers requires
a wide spectrum of information. The Congress and the Executive Branch,
reflecting public concerns, have required the Corps to incorporate
environmental, social, and regional economic effects into a planning
process that, previously, had long been dominated by benefit/cost ratios
and considerations of national economic gains. The data problems
generated by these additional planning requirements are diverse. The
development, accession, and correct use of such diverse kinds of data,
each with its conceptual, institutional, and geographic peculiarities,
have placed greater burdens on available planning resources.

At the same time that data requirements for planning are increasing,
greater efforts are being made for more effective public participation,
plan formulation, and evaluation of alternatives. These elements of
planning sometimes compete with data collection activities for available
planning resources. Clearly, elther more resources must be made avail-
able for planning, or greater efficiency must be achieved in data collection
and analysis than has existed in the past.

This study by the Bureau of Economic Analysis (BEA) concerns data.
It identifies, describes, and evaluates selected data series available
for use in water resources planning studies undertaken by the Corps of
Engineers. The report concentrates on socio-economic data that are
available on the Federal level for subnational areas within the United
States.

This report does not tell planners how to do their job, nor does it
provide a comprehensive catalog of all data that may be helpful to water
resource planners. With this reference manual, however, planners may be
able to save time and other resources otherwise consumed in identifying,
selecting, and adjusting relevant data seriles needed in establishing
base conditions and alternative forecasts. Definitions, measurement
concepts, time frames, and geographic coverage of various economic and
demographic data series have been significant technical problems impeding
or slowing the forecasting and analysis efforts of field planners, thus
diverting energy from other planning tasks.

Summary Review of Planning Tasks

Water resources planning in the Corps of Engineers follows certain 1/
tasks and steps specified by the Office of the Chief of Engineers (OCE).—

1/ Department of the Army, Office of the Chief of Engineers, Planning
Process: Multiobjective Planning Framework, ER 1105-2-200, May 12, 1975.




These tasks and steps, summarized below, provide the planning framework
and, thus, indirectly specify data needed in the planning process.

Problem Identification

Like planning in general, the identification of planning objectives
is an iterative process that leads to a refined description of resource
problems. Using data on hand, planners develop preliminary problem state-
ments and area profiles and refine them as more data, including that on
public concerns and desires, are collected and analyzed. The end product
of problem identification, therefore, is a carefully developed set of
planning objectives that can serve as a basis for formulating and evaluat-
ing alternative solutions to specified problems. To assist field offices
in undertaking problem identification, OCE has enumerated the following
steps:

(1) Identify public concerns. A broad range of
economic, social, and envirommental concerns
can be identified through discussion with
agencies, interest groups, and the public.
These concerns, in turn, form the basis for
identifying the resource management problems
to be addressed.

(2) Analyze resource management problems. These
public concerns are then analyzed, using
existing authority and related policy, to
determine the range of resource management
problems to be addressed.

(3) Define the study area. The character and
range of resource management problems to be
studied should be used as a basis for defining
the geographic area to be studied.

(4) Describe the base conditions. The study area
should be described in terms of existing water
and land uses and other economic, social, and
environmental characteristics. Its descrip-
tion should verify actual and potential resource
management problems.

(5) Project future conditions. Drawing on pre-
viously developed information, a number of
reasonable alternative future conditions
should be projected. One of these repre-
senting the '"most probable future," should
be used as a basis for analyzing future
conditions.




(6) Establish planning objectives. Water and
land resource needs, concerns, opportunities,
and constraints (net of outputs obtained
under the "without" condition) will be
analyzed as a basis for establishing planning
objectives for the study.

Formulation of Alternative Solutions to the Problem

The planning process is intended to formulate alternative plans for
water and related resource problems. More specifically, it is concerned
with disclosing alternative solutions to the planning objectives. This
task should consider all possible alternatives, including nonstructural
and "no development'" plans. The systematic process for the formulation
of alternatives, as set forth by OCE, is as follows:

(1) Identify management measures. The full range
of technical and institutional measures for
achieving each of the planning objectives
should be set forth. This will result in a
preliminary description of the different
management measures that are applicable to
a given study.

(2) Categorize applicable management measures.
The range of measures should be analyzed
fully to determine the applicable structural
and nonstructural measures which address
themselves to one and to more than one plan-
ning objective. The measures should be
compared with each other to determine which
are conflicting and which complementary.

(3) Develop plans. Linking or combining different
measures into systems comprising alternative
plans initially involves choosing measures
which address a number of objectives. To these
basic systems are added, incrementally, comple-
mentary measures addressing additional objectives.
This process should yield a number of complete
management systems for achieving the planning
objectives. The analysis of the complementary
and competitive interactions among the measures
will permit the planner to identify and minimize
conflicts, maximize compatibility, and insure
completeness to the fullest extent possible.
Subsequent impact assessment and evaluation
will narrow the range of alternatives and
establish a basis for effective choice among
the various plans.




(4) Consider plans originated by other interests.
Where legitimate plans have been proposed by °
other interests (both govermmental and non-
govermmental), they should be included in the
planning process.

Impact Assessment

Impact assessment is the identification and measurement of the timing,
location, and magnitude of the economic, social, and envirommental changes
that would occur, relative to the base condition, if alternative water
and related land development plans were implemented. The steps for impact
assessment, recommended by OCE, are:

(1) Determine sources of impacts. Those components
of the alternative plans that might impact on
the elements of the base condition should be
identified and described.

(2) Identify and trace impacts. Impacts are identi-
fied by analyzing and forecasting how causative
factors could cause significant changes from base
conditions.

(3) Specify incidence of impacts. The geographic
location (whether inside the project area or
elsewhere) and duration of changes in base
conditions should be identified.

(4) Measure impacts. The magnitudes of changes
in base conditions should be quantified in
monetary or nonmonetary units, or concisely
characterized in a written description.

Evaluation

Evaluation is the process of determining the value of each plan's
impact on the "without condition' and comparing planning alternatives.
As each iteration of planning discloses impacts, the process provides a
sufficient basis for evaluating these impacts and determining which ones
to use as inputs to the next iteration, thus formulating alternative ways
for reducing adverse impacts and maximizing beneficial impacts.

The steps recommended by OCE for use in the evaluation planning task
are:

(1) Appraise planning objective fulfillment.
Determine if and how much the alternative
plans contribute to the planning objectives.




(2) Appraise system of accounts contributions.
Each plan is analyzed in terms of contribu-
tions to the four accounts-—-national economic
development, environmental quality, regional
development, and social well-being.

(3) Apply specified evaluation criteria. Other
Federal criteria, which provide a basis for
choosing among alternative plans, are accépt-
ability, certainty, completeness, effectiveness,
‘efficiency, geographical scope, NED benefit/cost
ratio, reversibility, and stability. Use should
be made of sensitivity analysis, alternative
futures, and risk and uncertainty analysis in
determining certainty, stability, and reversibility.

(4) Perform trade-off analysis. Trade-off analysis,
a comparison of alternative plans, uses those
planning objectives that reflect the desires of
affected groups and the evaluation that results
from applying the appropriate evaluation
criteria. It should identify plans serving a
wide range of interests, including the Federal
interest. The comparison should allow for
dissimilar units in measuring impacts, including
adjustments-to-data series, where possible.

(5) Designate NED and EQ plans. Using the specified
criteria, designate that alternative plan or
plans to be known as the national economic
development and envirommental quality plans.

These planning tasks and steps, taken together, provide the procedural
approach recommended by OCE to integrated water resources planning. Expli-
cit data requirements for these planning tasks are not provided, because
data needs will vary depending on the type of resource problem being
studied.

The Use of Data in Water Resources Planning

Water planning requires data for three broad types of uses. First,
to describe and analyze a problem situation, and thus provide a basic
understanding of the dimensions and implications of the problem. Second,
to forecast the problem or area conditions, and thereby provide a grasp
of future implications of the problem being investigated. And third, to
evaluate alternative means of solving the problem or improving the situa-
tion, and thus provide a basis for choice from among available alternatives.



The choice of data and their proper use provide the plamner with a
medium to accomplish these ends. Participants in the planning and decision-
making process frequently consider specific quantitative findings when
they assess the reliability and effectiveness of alternative courses of
action or make judgments on the reasonableness and usefulness of planning
reports. For example, forecasted population growth is perhaps the most
crucial variable in justifying water supply facilities. Similarly, fore-
casts of waterway traffic are needed for navigation studies, especially
by type of cargo.

The results of the planning process, and the information on which it
is based, must be communicated to the public and its elected or appointed
representatives--those responsible for considering the plan. Thus, data
must place the proposed actions in perspective to the decision-maker's
concerns and understanding.

In the context of water planning, data can mean either an empirical
quantitative value or an explicit, narrative description of a specified
variable. The latter interpretation of data is common in environmental
assessments, while the former is prevalent in economic analysis and
benefit/cost estimation. This report stresses the empirical dimension
of socio-economic data.

Dimensions of Data Needs in Water Planning

The nature of needed data varies widely by type of study, characteris-
tics of the area, and the specific phase of the study. It is possible,
however, to generalize several.of the specific data concerns into three
broad groups: (1) socio-economic data, (2) resource data and their ex-
panded topical coverage, and (3) small-area data. This section briefly
describes some of the common types of data needs in Corps water planning,
even though the data comsidered in this report only partially cover these
needs.

Socio-Economic Data

Virtually all Corps studies require some data on the economic and
demographic trends, structure, and characteristics of the study area.
Although planners generally '"custom build" this background profile, many
of the same data components are included in study after study: population
levels, density, personal income, per capita income, employment, industrial
structure, unemployment rate, and the like. Indeed, various data series
may be integrated into multipurpose profiles. Many of these components
are forecasted as part of the problem identification task of planning,



2/

often with the use of OBERS data as an initial altermative future.Z=

To assist both the analysis of existing conditions and forecasts of
future conditions, data series available to Corps personnel could be
enriched by use of more detailed socio-economic data series. Several
examples can be cited. Age and sex specific data series on population
and population migration may disclose that trend extrapolation of total
population would be erroneous in some areas. This is especially so for
recreation studies, where age and sex have a significant bearing on
recreation demand. The use of more detailed data on industrial trends
could enhance analysis of commodity movements or ‘industrial water use.

Many types of socio-economic data are already being used, and many
more are available. The need for these additional data series stems
from the complexity of the resource problems that planners must face.

Resource Data

The broadening of resource concerns that must be studied as part of
the planning process has created the need for data that provide better
coverage of functional water problems. Examples are as follows:

(1) Water quality. Many of the data sources used
by the Corps could be supplemented by more data
on water quality. Planners question whether
the range of present indicators is sufficiently
broad to measure water quality.

(2) Land use. Data are being sought on land use,
especially as they relate to flood problems
or needs for, and location of, waste treatment
facilities.

(3) Navigation. Field desires for increased topical
coverage of data include information on container-
adaptable cargo, which implies data on tonnages
shipped by four-digit SIC codes, by mode.

2/ U.S. Water Resources Council, 1972 OBERS Projections, Regional Economic
Activity in the U.S., Vol. 1: Concepts, Methodology, and Summary Data;
Vol. II: BEA Economic Areas; Vol. III: Water Resources Regions and Sub-
areas; Vol. IV: States; Vol. V: Standard Metropolitan Statistical Areas;
Vol. VI: Non-SMSA Portions of BEA Economic Areas; Vol. VII: Non-SMSA
Portions of Water Resources Subareas (Washington, D.C.: Government
Printing Office, 1974). The OBERS program is a joint undertaking of the
BEA and the Economic Research Service, U.S. Department of Agriculture.




(4) Flood control. Planners working on flood control
studies are seeking better historical data on
structures and their contents, partly from the
knowledge that many manufacturing establishments
have more machinery per unit of floor space. With
historical data of this type, an empirical basis
exists for improving forecasts of future flood
damages.

In the quest for data providing greater topical coverage of natural
resources, planners have expressed the need for translators that can
link economic and demographic changes to resource issues, thus enabling
the use of the more readily available data as a basis for the analysis
of immediate concerns--water resource problems.

All of these specific data concerns suggest the need for data series
providing expanded topical coverage of water problems.

Small Area Data

A common concern of planners is the lack of adequate geographic
detail for many data series, especially projections. The dimension of
the need for greater geographic detail evolves from the gradual shift
away from broad framework studies to specific sub-basin and project
analyses. These smaller area studies, including the more recent urban
wastewater studies, require small area data. Data needed on a local area
basis include population forecasts, consistent annualized income trends,
industrial trends, urban land use, recreation demand, and the like.
Planners are concerned that excessive accuracy and rigidity may be implied
by the use of these data in water planning. Nevertheless, they still seek
whatever may be available for small geographic areas.

Small area data may mean county level projections, neighborhood level
(perhaps census blocks) social data, or land use information for specific
lots. These kinds of data may be available from local sources, or they
may be adapted from centralized sources, such as the Corps SIRAP system.

These three dimensions fall short of what might be disclosed by a
comprehensive field survey of data needs. They do, however, suggest
several concerns that are addressed in this report. Greater topical
coverage of resource issues, beyond the scope of this study, perhaps
merits separate consideration by the Corps.



CHAPTER 1II

SOCIO-ECONOMIC DATA AVAILABLE FOR WATER PLANNING

Water resources planning studies are often confronted by data problems
which impedge forecasting and analysis efforts. After summarizing the
most common of these, this chapter identifies and evaluates various demo-
graphic and economic data sources and series, many of which may help in
dealing with the data problems. Specific technical facets of each data
series are considered because of the frequent difficulties encountered in
field use of data.

Frequently Encountered Data Problems

The most common data problems include lack of appropriate data,
inconsistent measurement and definitions for similar data series, obsolete
data, inconsistent time frames, inadequate geographic detail on coverage
of data, difficulties in accessing needed data, and inadequate forecasts
of future conditions.

Lack of appropriate data is always a problem. Field surveys, although
costly, are often used to obtain needed data, especially for items like
tonnages of specific kinds of waterway shipments. Frequently, however,
many data series are available, although they might not conform to the
specific needs of a study. For example, although local area population
forecasts are not generally available, disaggregating projections for
larger areas (e.g., OBERS) or developing alternative forecasts from a
more comprehensive historical series is appropriate for overcoming this
kind of data deficiency. Use of proxy variables can also help overcome
some data deficiencies. For example, industrially detailed labor and
proprietors' income data (discussed below) can serve as a proxy for
industrial output in water supply and water quality studies. In flood
control studies, personal income (see below) can serve as a proxy for
value of structure or for value of the contents of structures.

Although the use of proxies in place of the needed data can fill some
of the existing information gaps, particular attention to definitions and
coverage of proxy data is crucial to their effective use. For example,
although data on the characteristics of the population should be considered
in assessing recreation demand, data on the actual use of recreatlion
facilities are even more crucial.

Many data series have definitions and measurement concepts inconsistent
with a particular application in water planning. The problem arises
because certain data have come into general use, although their origin is
based on a specific use or concern. For example, Census data on the
industrial distribution of the work force may not be the appropriate series
in ascertaining industrial structure for a water supply study of an area,



because Census data are measured at the location of residence (rather
than work) of the labor force. Land use data suffer from a wide array

of different classification systems for different geographic areas.
Definitions and measurement concepts can be problems in developing
historical estimates and forecasts of per capita water use because of
seasonal fluctuations in population levels in some areas that are not
detectable in the midyear annual estimates of population. To help the
planner in his choice of data, the discussion below stresses the measure-
ment concepts underlying particular data series.

The lag between the point in time at which data are collected and
published and the point for which an analysis must be performed is often
a serious problem for planning. This is particularly true when a region
(e.g., an urbanized area) is in a stage of rapid change. Census popula-
tion and economic data for 1970, for example, may not adequately reflect
the current situation. However, in many cases selected current data
(discussed below) can be used to suggest whether or not fundamental
changes have occurred. Armed with this information, the planner is in a
better position to judge the applicability of the Census data and to
update his analysis to reflect the most recent situation, if it has a
material bearing on project evaluation.

The problem of inadequate geographic coverage of selected data series
takes various forms. For example, although demographic data from the
Census are available for almost all possible geographic configurations
on a consistent basis, annual demographic estimates are not as flexible
geographically. Annual labor force and unemployment data do not cover
many small towns and rural areas. Consistent land use data seldom are
available beyond the limits of particular counties. Block level Census
data do not always exhaust a standard metropolitan statistical area (SMSA),
thus forcing planners to make adjustments in some studies. Forecasting
problems are compounded when historical data are available for only part
of the area under study. The data discussion below focuses on the geo-
graphic coverage of specific data series to help planners address this
problem.

Easy access to data has been a persistent problem for field personnel.
Manual extraction of data from published sources is time consuming. Use
of computerized data systems frequently requires use of huge data dictionaries
and some form of specialized training in data retrieval methods--especially
for customized data profiles. Blending Census demographic data from the
past four decades for use in time series analysis and forecasting requires
extracting data from different computerized files--each of which may have
certain peculiarities in terms of definitions, coverage, and formats.
Some of the data files covered in this chapter have already been blended
over time and space to help solve this problem.

Inadequate forecasts of economic and demographic conditions pose

another problem for planners. Long-range population forecasts made in
the mid-sixties may not have considered falling birth rates and related

10



slowing of economic expansion. Similarly, long-range economic forecasts
made more recently may not have considered the full regional implications
of military base closings. Even current forecasts may not consider urban
saturation in some areas, thus leading to erroneous estimates of water
needs or water transportation requirements.

All of the above data problems consume time and resources in water
planning studies. Accordingly, the subsequent discussion of data sources
is designed to assist planners in understanding the advantages and limita-
tions of these data series and their potential usefulness in overcoming
some data problems.

Demographic Data

Most demographic data series originate at the U.S. Bureau of Census.
Many of these series are available in SIRAP and in the BEA (see Table II-1).
The items selected for discussion below are basic to most local area demo-
graphic profiles used in the planning process.

Population Size
Sources for ,the enumeration or estimates of population differ because
of contrasts in data collection methods, gecgraphic configurations, time

periods of coverage, and organizations under which programs have originated.

Bureau of the Census information

Census, which provides a residential population count every decade,
determines the official number of residents of almost any geographic
configuration desired:

The United States Places (incorporated and unincorporated
places of 2,500 persons or more)
Census divisions (broad regions)

States Places of less than 2,500 persons
Counties Minor civil divisions

SMSA's Census tracts

Urbanized areas Blocks (in metropolitan areas)

11



Table II-1.

Type of messure

Population

Population
density

Characteristics
of the pop.

Population
movements

Selected Demcgraphic Data and Their Sources for Use in

Water Planning

How measured

Count < f persons for
svecific year and
over speciiied time,
veriod

Area population as
percent of U.S.

Percent change in
population

Persons per sq. mile

Urban land per 10,000
urban peopulaticn

Persons by race
Persons by sex
Persons by age
Persons vy family
relationship

Net populaticn change
exclusive of births
and deaths

Geogranhic mc vement
of persons

GGeograpnic movement
oI workers by se-
lecited economic and

derographic character-

istics

= SIRAP systeir.

oW ok

Source:

= BEA's infTormation systen.
Bureau of Y¥conoiice Analysis, Regivnal Zcesnonic Analysis Division.
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U?“%l Availebility in

original
computer system

source
Census S B
Derived S B
Derived S EBE
Census S B
BRA B
Census S B
Census S B
Census S B
Census S B
Census B
Census S B
Sceial
Seccurity R

Data exist in retrievable “rrm in computerized systenm.




Residential population is defined as all inhabitants at their usual
place of residence on April 1 of the Census year. Persons living temporarily
abroad are counted at their usual place of residence, while persons residing
overseas for an extended period of time are included omly in the natienal
count of the residential population. The residential count also includes
persons residing in such institutions and govermnment installations. as
colleges and universities, boarding schools, certain hospitals,, prisons,
and military bases. Thus, the Census count of a flood plain would include
persons domiciled in a home for the aged, but the Census would count
children attending a neighboring day care center at the hemes of their
parents.

Bureau of Economic Analysis. population files

Long-term trends cam be assembled from various Census: files, or they
can be obtained directly from the BEA or Census. The BEA maintains a
73,800 record file of Census population counts, imputed net migrations,,
and net migration rates by cohorts of sex, race, and age. This county
level file contains five values covering the 40-year interval betweemn
the Censuses of 1930 and 1970.

This data series by itself lacks sufficient observations to project
population time series. It also suffers from the 10-year time interval
between Census counts. A community may have ''peaked" in population growth
sometime between 1960 and 1970, yet Census data would reveal only 1960 and
1970 figures, both below the peak. Clearly, as in this case, projections
or forecasts based only on Census trends can be in error.

Current population reports

Annual population estimates, publ}shed by Census, contain county level
data prepared by the various states.l: Although only estimates (sometimes
severely revised following the decennial census), these data nevertheless

permit updating the most recent decennial Census counts.

The annual estimates data are available also from the BEA. Data from
the Census counts and the current population reports can be merged to show
both long-term and short-term trends in an area's population, thus providing
a more comprehensive basis for forecasting, although, by itself, still
inadequate. Table II-2 shows the type of data available for Marquette
County, Michigan.

Population Density

Density is a measurement of the concentration of population within a.
specific geographic area.

1/ Bureau of the Census, Current Population Reports, Federal-State Coopera-
tive Program for Population Estimates, Series P-26, various issues.
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Table II-2. Examples of Population Data Available from Census and
Current Population Reports, Marquette County, Michigan

Population

Year Census Counts (April 15) Current Population Estimates (July 1)
1910 46,739

1920 45,786

1930 44,076

1940 47,144

1950 57,654

1960 56,154

1962 59,900
1965 61,100
1966 60,300
1967 61,600
1968 61,200
1969 62,900
1970 64,686 64,900
1971 67,000
1972 68,100
1973 ' 68,600

Source: Bureau of Economic Analysis, Regional Economic Analysis Division
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Bureau of the Census information

The published Census volumes contain various types of density statis-
tics, based on official Census counts, and urban area land data, developed
by the Bureau's Geography Division and employing consistent criteria and
measurement concepts. The 1970 Census of Population, for example, includes
population density of counties only (see Table 9, Chapter A). The 1970
U.S. Summary (Publication PC(1)-Al), on the other hand, includes population
density for 1960 and 1970 for each urbanized area in the Nation, including
the densities of its central city and the surrounding urban territory (see
Table 20). It also contains the density of individual places with 2,500
inhabitants or more (see Table 31). These data, however, unlike other
density data, use locally reported land area data in addition to official
Census population figures. Moreover, they are sometimes invalid, as when
city engineers, managers, and other local officials, reporting on land
area, include water area and surrounding rural territory serviced by the
city, and unintentionally include other extraneous information.

The City and County Data Book contains data for states, counties,
SMSA's, urbanized areas, large cities, and large unincorporated places.
These data are also available on tape, directly from Census, and from
several other sources, including the BEA and the Corps' SIRAP system.

Private information

A private corporation has developed 1970 population density data, by
Census tract. The National Planning Data Corporation, of Ithaca, New
York, has used an electric planimeter to measure the area of the 35,000
Census tracts in the United States. When the company merged the land area
data with Census tract population counts, it created a unique density data
file. To obtain necessary identification, the tract density data are used
in conjunction with the Census Bureau's metropolitan map series, which is
published with the Block Statistics volumes [Series HC(3)] of the 1970
Census.

Bureau of Economic Analysis information

A somewhat different formulation of density is available from the BEA's
urban land information system, which provides "urban density." The urban
territory of each county has been estimated, using control totals provided
by the Census Bureau, and divided into the urban population. This measure-
ment, unfortunately, is provided for 1970 only. Because the area of
developed land within a county is difficult to obtain, planners usually
rely on county density (total population divided by total land area) and
apply this figure to all areas comprising the county--a far less meaning-
ful measure of population concentration.

Urban land area includes land in Census defined places and unincorporated
urban territory, such as the developed fringe surrounding central cities
of 50,000 inhabitants or more. Extended cities (those with large amounts
of rural territory, as in the case of Chesapeake, Virginia or Oklahoma City,
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Oklahoma) have been separated into urban and rural components to maintain
as accurate a measure of urban territory as possible. This measure of
urban land has a one-to-one correspondence with urbanm population--thus
providing the best .available information on urban demsity, by county,

for 1970. ‘

The land data 'are arrayed by the following groups:

'Total land :area
Urban land
In urbanized areas
Within communities
Outside of communities
Outside of urbanized areas
Nenurban land

Urban land is ‘that area devoted to aggregate urban uses, including
residential, industrial, commercial, and institutional uses. Urban land
within cemmunities in urbanized areas includes all Census defined places
of at least 2,500 persons. Urban land -outside of communities in urbanized
areas includes land in very small places (less than 2,500 inhabitants) and
unincorporated territory, such as the developed urban fringe. Urban density
is .arrayed for these same groupings, thus providing a measure of density
differences between the dense central cities and the developed fringe.

The system also provides a measure of urban land use per unit of popu-
lation, ‘which can be used to indicate potential demands for urban land
associated with alternative forecasts of population. Of course, other
important determinants of land use such as land prices, household income
levels, zoning policies, and availability of utilities are not explicit
in this approach toward estimating future urban land requirements.

Because this system contains only 1970 data, time series analysis is
not possible. However, cross-sectional density analysis can be undertaken,
especially to address similarities and contrasts among different parts of
the country.

Characteristics of the Population

Census data for 1970, by county, on characteristics of the population,
such as .age, sex, race, and family relationship, are available from the
BEA (see Table II-3). Moreover, BEA is evaluating data on magnetic tape
from the 1952, 1956, 1962, 1967, and 1972 City and County Data Books to
determine the availability of comparable data for previous years. Inter-
regional comparisons of these data may be useful in assessing regional
differences in consumer tastes.

16




Table II-3. General Characteristics of the Population

Race Female, all ages cont'd
- 25 to 34 years.ececececcncaccans .
All personS.ccecacsssscans 35 to 44 yearS..ceceeeaacanons oo
White.eeeoeeaanaoenans enanase 45 to 54 yearS...eerseesccasennes
NegroO.casancscasesescasnanann 55 to 59 yearS..ciececccecsoscasens
Percent Negro.cceeseesseas 60 to 64 yearS...seeesecceasssons
65 to 74 yearS..eeeeseracncannsas
Age by sex 75 years and OVer.seesassnsnsssss
Male, all ageS.cccecnsaaas Relationship to head of household
Under 5 yearS.eseeeessascsans
3 and 4 yearS...... cenena All personS...cccsecnccencanss
5t0 9 yearS.cceeeseassncenan In householdS..cciiieieicenncennns
5 yearS.seeeeceesncanacnane Head of household....... ceeeen
6 years..... ceenctsencanas Head of family.....occce.. ..
10 to 14 yearS.cseesensescane Primary individual..........
14 yearS.iceeasseancennans Wife of head.....ceviveennnnne
15 to 19 years.cecessacsansns Other relative of head........
15 years...... cesseenaann Not related to head....... caes
16 years....ceeen. cesassane In group quUarterSeceicescccecenase
17 yearS..c.ceoecceensanne Persons per household............
18 yearS...cieeeccsessscan
19 yearS..cceeesescnecanns Type of family & number of own children
20 to 24 yearS..eececesscenne
20 yearS....... crecenarenn All familieS.ievececocasanncns
2] yearS...ceceecons caanan With own children under 18 years.,
25 to 34 yearS.i..ciincnnneans Number of children............
35 to 44 yearS..ceecenancenns
45 to 54 years....cceeeecnans Husband-wife familjes...... cee
55 to 59 yearS....cecesecenne With own children under 18 years.
60 to 64 yearsS..ccesecesnanas Number of children......eceea.
65 to 74 years....eceeeccnanse Percent of total under 18 years
75 years and over......c.e. o
Families with other male head.
Female, all ages...c.cc... With own children under 18 years.
Under 5 yearS...c.ceceaess ceee Number of children.......... .o
3 and 4 years......... cees
5t 9 years..ceeceeeecccaanans Families with female head.....
5 YeArS..ieeeeetnencaans .o With own children under 18 years.
6 yeArS..icccaeanaccnsnann Number of children............
10 to 14 yearS....ceeauun caees Percent of total under 18 years
14 yearS..cieeseeacaaseans Persons under 18 yearS.....ee.e..
15 to 19 years...... ceensasan
15 years....... cecavsnanoen Marital status
16 years...... cas ceness
17 years....... carsien cvae Male, 14 years old and over...
18 yearS..ceseecconsssanan Single.cieeeieiiacecnenacnnannaas
19 yearS...eeececancecnnas - Married.....c.... Checensanasaanann
20 to 24 yearS..ceecececocnnnn Separated..ceecacssecnescnsenen
20 yearS..ceaesenccen cenee Widowed.,.eeeveeeinveeaaannas cenan
2] yearS.cscsescaesaasanan Divorced..ceeeeanns sesesecssecaan
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Female, 14 years old and over,
Singles.eeceasnnccacsacacsncanans
Married.vieeeccececsssccccncnncnas

Separated..cceceesesensocsonnne
Widowed..veeevneeanasnnocencanans
Divorced..cceveecennsennnssccnnosnns

Source: Bureau of the Census, Census of Population 1970.

Population Movements

Population changes (and the nature of these changes) are critical
elements in resource planning. Those resulting from births and deaths,
for example, exhibit a relatively stable and predictable pattern, while
those due to large migratory movements show growth or decline patterns
which vary considerably over time. In Table II-4 the numerical and
percentage change in total population and the components of change from
1970 to 1973 are shown for selected metropolitan areas. The population
declines in Akron, Charleston, and Pine Bluff were due to net outmigration,
while in Boston the net migration was offset by a large natural increase
in population. Most areas experiencing net population increases were
strongly influenced by net migration. Demographic structures may vary
significantly among areas of otherwise similar types, however, owing to
gross migration flows, even when net flows are small or negative; e.g.,
the movement of poor blacks from the Southeast to New York during a
period in which New York showed net outmigration. Age structures, as
well as economic conditions, will also change under such circumstances.
Discussion of gross migration flows and economic and demographic charac-
teristics is included in the section on the Migration Analysis Data
System.

Bureau of the Census information

The 1970 Census of Population indicates whether a person lived in a
different house five years earlier, and if so, whether that house was in
a different county or state (see Chapter C, Table 119). A sample stub
would contain the following items:

Residence in 1965
Persons, 5 years old and over 1970
Same house as in 1970
Different house
In central city of the SMSA
In other part of the SMSA
Qutside the SMSA
North and West
South

Abroad
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Table II-4. Population Change for Selected Standard Metropolitan Statistical
Areas by Components of Changes, 1970-73 1/

Population Change Components of Change 1970-73
1970-73
SMSA %/
3/

Number Percent MNatural Increase Net Migration
Akron, Ohio -4, 500 -0.7 17, 600 -22,100
Albugquerque, N. Mex. 41,900 12.6 13,900 28,100
Atlanta, Ga, 132,900 8.3 62,200 70,800
Atlantic City, N.J. 10,000 5.7 1, 000 9,000
Boston, Mass. 41,900 1.2 48,800 -6,900
Charleston, W. Va. -900 -0.4 4,600 -5,500
Denver-Boulder, Colo. 12¢, 600 10.2 40,300 86,300
Las Vegas, Mhev. 32,900 12.0 11,500 21,400
Pine Bluff, Ark. -500 -0.6 2,500 -3,000
San Diego, Calif. 111,700 8.2 39,600 72,100
Yakima, Wash. 4,200 2.9 3, 600 600

1/ Data for 1973 provisional
2/ SMSA's as currently defined by the Cffice of Management and Budget

3/ Excess of births over deaths

Source: Bureau of the Census, Current Population Reports, Series P-25.
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While an evaluation of these data will yield propensities to change
residence--a helpful indicator for many kinds of studies (e.g., urban
studies)—they do not show flows from county to county. The same data,
on a county basis exclusively, are available, however, for the black
population (see Chapter C, Table 125) and for Spanish-speaking persons
(see Chapter C, Table 130).

Net migration files

More complete population migration data are available from the BEA
and other groups. The BEA file contains imputed net migration and net
migration rates, for each county in the U.S., on the basis of sex, race,
and age cohorts. Net migrations have been estimated by subtracting
excesses of births over deaths from total population changes for each
decade between 1930 and 1970.

The data sets available are illustrated in Table II-5. Migration
data are stratified into male and female, white and nonwhite, and specific
age groupings. Earlier years have nine age groups, but 1950-60 and
1960-70 data include 16 age groupings. The data are expressed both as
absolutes and as percentages of a specific population cohort. For example,
a county with a 1960 white male population of 1,000 persons, age 15 through
19, and 200 net migrants in that cohort between 1960 and 1970, would have
a migration rate of .20 (i.e., 200/1,000) .

Economic Data

Both the analysis of long-term economic change and the analysis of
current economic conditions are important concerns of local area plammners.
Data series helpful in each of these tasks are summarized in Table II-6.

Analysis of Long-Term Economic Change
The planning process has long been hampered by a scarcity of local
area economic data consistent among industries within a region, among
regions, and over time. Several series that help f£ill this gap are dis-

cussed below.

BEA personal income

Personal income is the most comprehensive measure available to planners
for assessing a study area's long-term economic development within a con-
sistent national framework. By relating the area's rate of income growth
to the national growth rate, planners can measure directly the extent to
which the area shares in national economic growth, or how it fares relative
to other sections of the Nation.
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Table II-5.

Net Migration of the Population by Color, Sex, and Age Groupings,

Sample Area
Age* Total White Nonwhite

Total Male Female Totael Male Female Total Male Female
Total 351,539 128,735 | 222,804 § - 179,939 { - 103,711 | - 76,228 | 531,478 | 232,446 | 299,032
10+ 351,539 128,735 | 222,804 f- 179,939 | - 103,711 | - 76,228 || 531,478 |232,446 | 299,032
0-9 --- -—- - --- --- - - - -—
10-1k4 795556 Lo,849 38,707 5,762 3,345 2,l7 T3, T4 37,504 36,290
15-24 32,331 - 63,538 95,869 |- 118,507 | - 121,617 3,110 150,838 58,079 92,759
25-34 43,842 | 211,976 | 201,866 222,499 124,853 97,646 § 191,343 | 87,123 | 104,220
35-44 96,280 53,718 42,562 26,308 20,261 6,047 | 69,972 | 33,457 36,515
45-54 - 1,772 4,83 | - 6,608 | - 28,971 - 7,037 | - 21,934 27,199 | 11,873 15,326
55-64 | - 82,188 | - 30,088 |- 52,500 | - 94,305 | - 33,502 |- 60,793 | 11,817 | 3,42k 8,393
65-74 {- 140,076 - 72,950 | - 67.226 [ - 140,437 - 71,940 | - 68,497 361 |- 1,010 1,371
T5+ - 46,134 | - 16,068 |- 30,066 || - 52,288 | - 18,064 |- 34,224 6,154 1,996 4,158

* Age at end of decennial period.
Bureau of Economic Analysis, Regional Economic Analysis Division

Source:
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Table II-6. Selected Economic Measures and Their Sources for Use in Water

Planning
Usual Availability in
Type of Measure How Measured Original Computerized
Source System*
Long-term economic change
Income Total personal income
($) BEA S B
Personal income by
source BEA B
Distribution of income
by source, as percent
of national distribu-
tion Derived B
Per capita income BEA SB
Change in per capita
income Derived B
Per capita income as
percent of national
average Derived B
Labor and proprietors'
income, by industry BEA B

Percent distribution

of labor and pro-

prietprs' income, by

industry Derived B
Location quotients

based on labor and

proprietors' income,

by industry Derived B
Employment Employment, by industry,

according to place

of work BEA B

Wages and salaries per

wage-and-salary em-

ployee BEA B
Employment, by industry,

according to place of

residence Census B
Current conditions
Income Quarterly personal income,
by state BEA B
Families, by income-size -
group Census SB
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Type of Measure How Measured
Employment Employment, by occu-
pation

Employment, by detailed
industry, by place of
residence

Unemployment

*% Only selected occupations available in SIRAP.

Source:

Usual

Availability in

Original Computerized
Source System*
Census Sk*B
Census B
BLS Not available

* Data exist in retrievable form in computerized system.
S = SIRAP system.
B = BEA's information system.

in either S
or B

Bureau of Economic Analysis, Regional Economic Analysis Division.
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Personal income comprises the current income from all sources received
by the residents of a study area. It is measured after deduction of
personal contributions to social security, government retirement, and
other social insurance programs but before deduction of income and other
personal taxes. It includes income received from business, Federal and
state and local governments, households and institutions, and foreign
governments. It consists of wages and salaries; various types of supple-
mentary earnings, termed "other labor income;" the net incomes of owners
of unincorporated businesses; net rental income, dividends, and interest;
and government and business transfer payments.

BEA's local area personal income estimates are the product of a com-
plex estimating procedure in which county series for about 325 income
items are assembled, processed, adjusted, and collated. Most of the data
used are obtained from records maintained by govermment agencies for their
own purposes, usually to administer a program, such as unemployment
insurance or social insurance. Some are obtained from private sources,
such as the American Hospital Association or the American Association of
Railroads.

To measure personal income in local areas, a choice regarding the
geographic location of the income recipient must be made. Should personal
income be measured according to where the recipient performed the work for
which the income was received or according to where the recipient lived?
For property income and transfer payments, which, on the average, account
for about 25 percent of personal income, place of residence is the only
concept appropriate for measuring income received. For labor and
proprietors' income (wages and salaries, proprietors' income, and other
labor income), either place of work or place of residence can be used.

Data considerations require that labor and proprietors' income be measured
first on a place of work basis by industry. However, in order to make an
area's labor and proprietors' income consistent with its property income
and transfer payments, it must be converted to a place of residence basis.
This conversion is done by means of an all industry estimate of the net
flow of commuters' earnings, termed the residence adjustment. For example,
in 1972 the residence adjustment to labor and proprietors' income in the
Nassau-Suffolk SMSA was a positive $2.15 billion, due mainly to Long Island
commuters working in New York City.

BEA's estimates of personal income by type of payment are available,
for SMSA's and for all counties of the nation, for 1929, 1940, 1950, 1959,
1962, and annually from 1965 to the present.gf Personal income is measured
in either current dollars or constant 1967 dollars—-the latter the result
of adjusting for price changes, using the national deflator for personal
consumption expenditures between each specific year and the base year 1967.
The price adjustment (i.e., the use of constant dollars) is deficient,

2/ see Bureau of Economic Analysis, Survey of Current Business, April 1975.
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primarily because regional differences in price levels for similar goods
and services can distort the constant dollar income series. A good basis
for constructing regional price level adjustments, unforturately, is not
available at this time.

In accordance with the estimating conventions developed for the
National Income and Product Accounts, BEA's local area income estimates
for the most recent year entail revisions in the estimates for the two
preceding years. Another possible source of revisions in historical
estimates is the acquisition of improved and/or updated local area data
series, which underlie the income estimates.

In addition to enabling planners to gauge a study area's long-term
economic development, personal income is a good measure of the relative
size of the consumer market, because most personal consumption ‘expendi-
tures are made out of personal income. The labor and proprietors'
income component serves to identify the type and quantity of industry
present in an area and, therefore, is an indirect indicator of industrial
markets. The property income and transfers components can be used to
identify local areas which serve as retirement communities; for example,
in 1972 the share of total income accounted for by these components was
52 percent in the Sarasota, Florida SMSA but only 25 percent in the nation
as a whole.

When expressed on a per capita basis, personal income is an indicator
of economic welfare. The BEA estimates per capita personal income, for
SMSA's and for all counties, for 1929, 1940, 1950, 1959, 1962, and annually
from 1965 to the present. County population estimates for decennial years
have been taken from the decennial censuses and adjusted proportionately
to Census' midyear state estimates of population. For noncensal years
after 1970, the local area population figures have been obtained from
Census through that agency's cooperative program with the various states.
For noncensal years prior to 1970, BEA performed its own substate distri-~
butions of Census' midyear state estimates.

Planners should be wary of unusually high or low levels of per capita
income in particular local areas. For example, a high per capita income
(1.e., a level which is many percentage points above the national average
level) may be illusory, as when a construction project brings in a large
number of high paid workers who live near the site, who are included in
the population count, but who send a substantial portion of their wages
to dependents living in other counties. Similarly, unusual increments in
farm income, such as in 1973, may be reflected in unsustainable surges in
per capita income in counties where farm proprietorships dominate the local
economy.

Labor and proprietors' income

Industrially detailed estimates of labor and proprietors' income
enable planners to analyze the factors responsible for long-term changes
in a study area's total personal income. (This component, after all,
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constitutes about three-fourths of total income in most areas.) Used in
this fashion, labor and proprietors' income should be on a place of work,
rather than a place of residence, basis, because interindustry relation-
ships will display greater regularity.

Additionally, labor and proprietors' income, by industry and place of
work, can serve as a proxy for regional output in many industries. The
work, can serve as a proxy for regional output in many industries. The
planner can gauge the suitability of the measure for the industry under
analysis by comparing the labor and proprietors' income component for the
U.S. as a whole in a given industry with gross national product originating
(GP0) in that industry. Close movements between the two would indicate
the suitability of area labor and proprietors' income by place of work
as a proxy for GPO. While the BEA does not regard such a proxy satisfactory
for purposes of analyzing differential area productivity, many analysts
use simple expansions of labor and proprietors' income as measures of
area GPO. The BEA is currently exploring the possibility of more accurate
measures of state GPO by 2- and 3-digit industry detail, for selected years.

The BEA estimates local area labor and proprietors' income at three
different levels of industrial detail--1-digit SIC, 2-digit SIC, and com-
binations of 2-digit SIC. 3/ The latter two levels are available, for
states and for BEA economic areas, for 1950, 1959, 1962, and annually
from 1967 to the present (see Tables II-7 and II-8). The 1950, 2-digit
data, however, were estimated on a somewhat different definitional basis
from that underlying the estimates for 1959 forward. Similarly, in 1972
several changes were made in the SIC classifications.

Available for SMSA's and for all counties of the nation, the l-digit
estimates can be aggregated to whatever geographic configuration the
planner desires (see Table II-9). The years covered are 1929, 1940, 1950,
1959, 1962, and annually from 1965 to the present--the same years for which
total and per capita personal income estimates are available.

In using the industrially detailed labor and proprietors' income esti-
mates to analyze the factors underlying a study area's total income
performance, it is helpful to view an economy as composed of two types of
industries—--basic and nonbasic. Basic industries are those which play a
major role in stimulating an area's development. In the production of
its basic industries, an area has special economic advantages relative
to other areas. Thus, much of an area's basic industry output tends to
be exported to other areas (in return for outputs in which the area's
product mix is deficient) or is otherwise composed of income generated
from outside the area economy. Basic industry growth, in turn, tends to
engender growth in supportive or local service (monbasic) activities, such
as trade, utilities, transportation, finance, and services.

3/ Estimates for combinations of 2-digit SIC industries are used primarily
for the OBERS projections, discussed below.
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Table II-7. Sample Stub Showing 2-Digit SIC Level of Industrial Detail

Total labor and proprietors' income
Agriculture, forestry and fisheries
Agriculture
Farm
Agricultural services
Forestry, fisheries and other
Forestry and fisheries
Rest of world
Mining
Coal mining
Anthracite mining
Bituminous and other soft coal mining
Crude petroleum and natural gas
Mining excluding fuels
Metal mining
Mining and quarrying of nonmetallic minerals
Contract construction
General building contractors
Heavy construction contractors
Special trade contractors
Manufacturing
Food and kindred products
Textile mill products
Apparel and other fabricated textile products
Printing, publishing and allied industries
Chemicals and allied products ’
Lumber and furniture
Lumber and wood products excl. furniture
Furniture and fixtures
Machinery )
Machinery except electrical
Electrical machinery
Transportation equipment
Motor vehicles and motor vehicles equipment
Transportation excluding motor vehicles
Other manufacturing
Paper and allied products
Petroleum refining and related products
Primary metals industries
Fabricated metals plus ordnance
Fabricated metal products
Ordnance
Miscellaneous manufacturing
Tobacco manufacturers
Leather and leather products
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Rubber and miscellaneous plastic products
Stone, clay and glass products
Instruments
Miscellaneous manufacturing (1959 forward)
Transportation, commercial plus public utilities
Transportation
Railroad transportation
Motor freight transportation and warehousing
Other transportation services
Local suburban and highway passenger
Air transportation
Pipeline transportation
Transportation services including carrier affiliates
Water transportation
Communications
Electric, gas and sanitary services
Wholesale and retail trade
Wholesale trade
Retail trade
Eating and drinking places
Other retail trade
Building materials and farm equipment
Retail general merchandise
Food stores
Automotive dealers and service stations
Apparel and accessory stores
Furniture and home furnishings stores
Miscellaneous retail stores
Finance, insurance, and real estate
Banking
Credit agencies other than banks
Sec. and com. brokers, dealers, exchanges and services
Insurance carriers including insurance solicitors
Insurance agents, brokers and services
Real estate
Combination of real estate, insurance, loan and law offices
Holding and other investment companies
Services
Business services
Lodging places plus personal services
Lodging places
Personal services
Business and repair services
Miscellaneous business services
Auto repair, auto services and garages
Miscellaneous repair services
Amusements and recreation services
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Amusement and recreation services excluding motion pictures
Motion pictures
Private households
Professional services
Medical and other health services
Legal services
Private educational services
Nonprofit membership organizations
Museums
Miscellaneous professional services
Total government
Civilian govermment
Federal civilian
State and local
Federal military

Source: Bureau of Economic Analysis, Regional Economic Measurement Division
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Table II-8. Sample Stub Showing Industries for which OBERS Projections
of Labor and Proprietors' Income Are Available

Total labor and proprietors' income

Agriculture, forestry and fisheries............ccc0uee.
Agriculture..... Ceeseseseseeasaennas crecnesrsasane
Forestry and fisheries................ Cereseeteennns

Crude petroleum and natural €3S ciieetcrenerreraans
Nommetallic, except fuels.........cecvens. ceceeaaan

Contract construction......c..ceeee.. et ececeeetencsanas

Manufacturing. ......cceeeescascecsncvensonsos ceceesanes
Food and kindred products.............. Cesensnseaea
Textile mill products .....eeeviieiveerernnsnasans
Apparel and other fabric products.........ceceeenes
Lumber products and furniture .......... cesesesasss
Paper and allied products ............. siesevensnas
Printing and publishing ......... crreesaaanns ceeen
Chemicals and allied products .........cces ceranes
Petroleum refining ......ceecevevecennes teenesans ves
Primary metals......cccovveeenenes ceeesenan teosevese
Fabricated metals and ordnance...... crererecrrsanae
Machinery, excluding electrical ........ teteraecena
Electrical machinery and supplieS.....cecovevanceess
Motor vehicles and equipment ......ccvveeuenee ceens
Transportation equip., excl. mtr. Veh1c1es .........
Other manufacturing .....cceeeeceees Ceertsernerasons

Trans., comm. and public utilities..........ceeeuuees
Railroad transportation ........cceececeescccsccsss
Trucking and warehousing........cccevvveevvennes oo
Other transportation and services........ veeene veuo
Comnmunications ...ccceveeeecsoccnsesonss reaissesecee
Utilities (elec., gas, san1tary) ........ Ceeesencas

Wholesale and retail trade........ Ceeceoreecenncaneanan
Finance, insurance and real eState.....ceeoeevssnocces
Seerces..-.....--.-. l..t..o...lI"'..IOIIIC(IO‘QOI

Lodging places and personal SETVICeS,:.vuverererrnns
Business and Tepair SETVICES.....ivevsscosnnccssess

Amusement and recreation services...... Ceerceaanens
Private households ....ceveeeevennse e eeranneserees
Professional SETvices .....ceee. Ciemecerearnesanae .

1 .
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GOVErMMENt e.ctesesssscsanccscsacacsoasaogaccnnsssasans
Federal government....c.cceeeccsescaaracecssrsaanans
State and local govermment...coeeevcececacsacsaces
Armed fOrCeS.certiesrssssecscascssesascaaasssssnnsase

Source: Bureau of Economic Analysis, Regional Economic Analysis Division

Table II-9. Sample Stub Showing One-Digit SIC Level of Industrial Detail

Farm Jlabor and proprietors' income

Govermment labor income
Federal civilian
Military
State and local

Private nonfarm labor and proprietors' income
Manufacturing
Mining
Contract construction
Transportation, communication and public utilities
Wholesale and retail trade
Finance, insurance and real estate
Services
Other

Source: Bureau of Economic Analysis, Regional Economic Measurement Division
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In some areas, a particular industry may function in both a basic
and a nonbasic manner. For example, recreation services in the Miami
area accommodate the business community and local residents but, more
importantly, generate income from out of town visitors. To estimate the
basic portion of the area's services, compare the share of Miami's total
income accounted for by services with the share of national -income
accounted for by services at the national level. The ratio between these
two percent shares is called the location quotient. A location quotient
of 1.0 indicates that a specific industry's share of an area's total
income is on par with the national pattern. A higher value reveals that
the industry is more important to the area's economy than it is to the
nation's., In 1971, the location quotient of services in the Miami
economic area was 1.3, and the difference in income between this figure
and a quotient of 1.0 can serve as a proxy for the basic portion of Miami's
services industry.

The basic/nonbecic approach to analyzing an area's income performance
is illustrated in Table II-10. Between 1950 and 1972, total personal
income (not shown in the table) in the sample area grew by 38 percent--
well below the national rate of 149 percent. Growth in each of the area's
basic industries at rates below those of their national counterparts under-
lay the slow overall performance. For example, income in mining, the area's
key basic industry, grew less than one-third as fast regionally as nationally.
Slow growth in the basic industries helps explain the area's slow nonbasic
industry growth (76 percent versus 172 percent in the U.S.).

Also available as part of BEA's labor and proprietors' income file are
the detailed farm income and expenditure accounts underlying the estimation
of farm income (see Table II-11). These are available, for SMSA's and
non-SMSA counties, for 1929, 1940, 1959, 1962, and annually from 1965 to
the present.

BEA employment file

In order to have employment data available by place of work--and there-
fore compatible with the BEA's industrially detailed income data--the BEA
developed an employment file from administrative records similar to those
used in deriving income information. These employment data, comprising
an annual series from 1967 on, are stratified into two broad groups: one
of proprietors (the self-employed) and the other of wage and salary earners.
Information on the latter group is presented on a summary division level,
for SMSA's and non-SMSA counties, and on a more detailed 2-digit SIC level,
for states and BEA economic areas. The content of the summary level data
file is shown in Table II-12.

At the local area level the BEA employment series can be used, together
with the income series, to measure average wage rates for wage and salary
workers, by industry. (Unfortunately, a complete industry detail for the
number of proprietors is lacking.) Wage rate comparisons can be made among
industries within an area and within an industry among areas. Intertemporal
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Table II-10. Labor and Proprietors' Income ... .'.rcent Change by Selected Industrial Sectors, 1950 and 1972, United States and Sample Study Area

1950 1972 1950-72
- Distrib. Distrib. Distrib. Distrib.
Industries Absolutes of total of basic Absolutes of total of basic Percent
income income income income Change
— Tn thousands of constant 1967 dollars

United States

TOtal cccriiienarnnescaancosanasosassnnssnss 257,495,000 100.0 e 613,001,000 100.0 vee 138.1
BAS1C tiviiiiernarerearsacsasescnnscaasann 108,976,000 42.3 100.0 208,701,000 34.0 100.0 91.5
Agri., forest., fish., § other ......... 23,468,000 9.1 21.5 22,282,000 3.6 10.7 -5.1
MINING .. vttt ittt it 5,129,000 2.0 4.7 6,000,000 1.0 2.9 17.0
NAUACtUring oviviivriiinirriereninass 74,707,000 29.0 68.6 165,034,000 26.9 79.0 120.9
Armed fOTCeS ..vvvvrrrnonnnrinnrenenen 5,672,000 2.2 5.2 15,385,000 2.5 7.4 171.2
NONDASIC vt et ittteeronnrarssasessnnaons 148,519,000 57.7 404,300,000 66.0 . e 172.2
Contract construction .....ccveeceecennas 15,370,000 6.0 38,582,000 6.3 151.0
Transp., comm., § pub. util. ........... 21,047,000 8.2 44,919,000 7.3 113.4
Wholesale and retail trade ............ . 48,774,000 18.9 100,520,000 16.4 106.1
Finance, insurance, and real estate .... 10,887,000 4.2 33,000,000 5.4 203.1
SETVICES t.vuiverevenronsenasarssnnnacnns 28,797,000 11.2 92,765,000 15,1 e 222.1
Federal civilian government ............ 9,302,000 3.6 27,326,000 4.5 193.8
State and local governmment ........eoe... 14,342,000 5.6 67,188,000 11.0 268.5
Sample area
(o 7 5 37,146 100,90 48,648 100,0 . 31.0
Basic ciiiiiiiiiiiie ittt ar et areae 23,148 62.3 100.0 24,018 49.4 100.0 3.8
Agri., forest., fish., § other ........ 6,987 18.8 30.2 5,940 12.2 24.7 -15.0
MINING tivriineronrcncacaeracnoacnaasass 10,242 27.6 44,2 10,739 22.1 44,7 4.9
MANUEACTUTING vvvverenrraverencransnnass 3,324 8.9 14.4 4,325 8.9 18.0 30.1
ATNCA fOrCeS .ocvniuiiencinirrnranancnss 152 .4 .6 348 .7 1.5 163.6
Part basic (transp., comi., § pub. util) 2,463 6.6 10.6 2,666 5.5 11.1 8.2
NOTBASIC vivivieirneerrasreranancnansnann 13,998 37.7 24,630 50.6 76.0
Contract cONStruction ..........eveeeuu- 1,081 2.9 3,138 6.4 . 190.3
Wholesale and retail trade ............. 4,918 13.2 5,820 12.0 18.3
Fin., insur., § real estate ............ 515 1.4 963 2.0 87.0
SCIVICES ceeracsnnaanessaanssssaanesnsna 2,220 6.0 4,730 9.7 113.1
Federal civilian govermment .......... 868 2.3 1,292 2.7 ve 48.8
State § local government ............... 1,362 3.7 5,120 10.5 275.9
Part-nonbasic (transp., comm., § pub.
VT3 1 ) R 3,034 8.2 3,567 7.3 . 17.6

.... Data not applicable Source: Bureau of Fconomic Analysis, Regional Economic Analysis Division



Table II-11. Sample Stub Showing Farm Income and Expenditures
Accounts

Realized net income - farm proprietors
Total net income - farm proprietors
Total net income - all famms (incl. corp.)
Total gross income - all farms
Cash receipts - livestock
Meat animals and other livestock 1965 fwd.
Dairy products
Poultry
Cash receipts - crops
Truck crops and melons
Fruit and nuts
Greenhouse, nursery and forest products 1965 fwd.
Other field crops

Total government payments
Other income
Home consumption
Imputed rent
Rent received by farm landlords
Change of inventory

Total production expenses - all farms
Major production expenses - part I
Expenditures for feed
Expenditures for livestock purchases
Rent paid to farm and nonfarm landlords
Major production expenses - part 2
Expenditures for seed
Expenditures for fertilizer and lime
Expenditures for hired labor
Repair and operation of capital items
Depreciation, interest, insurance and taxes
Other

Total net income - corporations
Statistical discrepancy - all farms
Change of inventory - famm proprietors

Total gross income minus government payments - all famms

Source: Bureau of Economic Analysis, Regional Economic Measurement
Division
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Table II-12. Sample Stub of BEA Employment, by Industry

Total employment
Number of proprietors
Farm proprietors
Nonfarm proprietors
Wage and salary employment
Farm
Nonfarm
Government
Civilian
Military
Private nonfarm
Manufacturing
Mining
Construction
Transportation, comm., public utilities
Trade
Finance, insurance and real estate
Services
Other

Source: Bureau of Economic Analysis, Regional Economic Measurement
Division
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analysis, however, is somewhat limited by the relatively short span of
years for which estimates are available.

Census employment, 1940-70

For analyzing long-term employment trends, BEA has assembled consistent
Census employment data for 1940, 1950, 1960, and 1970. Employment data are
provided for 31 industries for counties, states, and BEA regions (see Table
II-13). This file is unique because of its intertemporal comparability,
achieved by adjusting the data to account for the different age cutoff
used for 1970 (16 rather than 14 years old) and for the "industry not
reported" item of the Census. This file is far more convenient for
planners' forecasting than a data base established by assembling Census
publications from various years and manually compiling the data.

Analysis of Current Conditions

Quarterly personal income by state

BEA quarterly estimates of state personal income constitute the most
up-to-date time series covering total economic activity in each of the
states on a uniform basis. Seasonally adjusted quarterly data from 1948
to the present are available for the major sources of personal income,
with the labor and proprietors' income component presented in 1-digit
industrial detail. Furthermore, manufacturing income is disaggregated
into durable and nondurable components.

This series is valuable to planners because it provides a timely
measure of the impact of industrial developments and government programs
on states. Moreover, the seasonal adjustment, by removing the effect of
seasonal patterns, helps planners better to understand and evaluate income
trends and cyclical patterns.

Census family income

Census publishes reported family money income data for states, SMSA's,
counties, and certain types of inhabited places. Because they are avail-
able for specific groups, such as blacks, persons of Spanish heritage, and
others, these data can be very helpful in conducting planning studies.
Among the various types of money income included are wage and salary and
nonfarm and farm self-employment.

These income data cover the calendar year preceding each Census (thus,
the most recent, available from both SIRAP and BEA, are for 1969). If
unusual events cause significant income changes for a particular year, a
true representation of income is not possible. Further, the 10-year time
increment between Census years can result in major problems for the planner.
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Table II-13. Sample Stub of Census Employment, by Industry, 1940-TO

Agriculture, agricultural services, forestry and fisheries

Agriculture and agricultural services
Forestry and fisheries

Mining
Contract construction
Menufacturing

Food and kindred products
Textile mill products
Apparel and other fabricated textile products
Lumber, wood products, and furniture
Printing, publishing, and allied industries
Chemicals and allied products
Machinery, all
Machinery except electr1cal
Electrical machinery, equipment, and supplles
Motor vehicles and motor vehicle equipment
Transportation equipment except motor vehicles
Other and miscellaneous menufacturing
Paper and allied products
Petroleum refining and related industries®
Primary metals industries®
Fabricated and not specified metals®
Miscellaneous manufacturlng

Transportation, communication, and public utilities
Railroads and railway express
Trucking and warehousing
Other transportation
Communication
Electric, gas, water, and sanitary services
Wholesale and retail trade

Wholesale trade

Food and dairy products stores
Eating and drinking places
Other retail trade

Finance, insurance, and real estate

(Continued)
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Services
Lodging places and other personal services
Business and repair services
Entertainment and recreation services
Private households
Professional services

Total government

Public administration
Federal military

* 1940 data not available.

Source: Bureau of Economic Analysis, Regional Economic Analysis
Division.
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Family money income data are formulated to show the number of families
in each of 16 income groups. Median and mean incomes are shown, by county,
for each type of household, including those with female heads and those
comprised of unrelated individuals or of female unrelated individuals.
These data also provide per capita money income estimates.

The Census per capita money income estimates are less comprehensive
than the BEA annual series described above. Unlike the BEA series, Census
data do not include food provided at work or grown for own use on farms,
imputed value of owner occupied dwellings, income of nonprofit institu-
tions, and value of services provided by certain financial institutions
without specific service charges, among other factors.

Employment, by occupation

Census data also include an occupational breakdown, by county, which
provides a profile of the employed labor force. These data are available
from the BEA in their entirety and from SIRAP in a more aggregated form.
A sample of available data is shown in Table II-14. Data show total
employed and employed females, both 16 years and older. Employed males,
16 and older, can be derived. Data for 14 and 15 year olds, although
more aggregated, are also shown, to permit comparison to earlier Census
data.

227-industry employment file

A more detailed file of Census employment information is available
from the BEA. Data on employed persons, aged 14 and over, for 227
industries have been extracted from Census records. These data, available
for 1970 only, provide as much industry as possible from the Census records.

A respondent who does not indicate the type of industry he works in
is assigned to an industry group determined by the industry the last person
with similar characteristics worked in. This procedure, therefore, adjusts
for nonreporting of industry affiliation. These data can be retrieved on
a county basis and aggregated to whatever multi-county configuration the
planner desires.

Bureau of Labor Statistics unemploynent data

The Bureau of Labor Statistics provides monthly estimates of the
insured unemployed for states and for 150 major labor areas. Insured
unemployment represents the number of persons reporting a week of unemploy-
nent under an unemployment insurance program. Excluded from coverage,
in general, are those persons engaged in agriculture, domestic service,
unpaid family work, self-employment, and work for selected nonprofit
organizations and some state and local governments.

Monthly data on the rate of insured unemployment for states and labor
areas are also available. This rate is the number of insured unemployed
expressed as a percent of average covered employment in a 12-month period
ending six to eight months prior to the week of reference.
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Table II-14. Sample Stub of Tensus Information on Occupation of
Employed Persons, by County, 19790

Total employed, 1k years old and over

Professional, technical, and kindred wcrkers
Engineers
Physicians, dentists, and related practitioners
Healtn workers, except practitioners
Teachers, elementary and secondary schools
Technicians, except health
Other professional workers
Managers and administrators, excert farm
Salaried: Manufacturing
Retail trade
Other industries
Self-employed: Retail trade
Other industries

Sales workers
Retail trade
Other than retail trade

Clerical and kindred workers

Craftsmen, foremen, and kindred workers
Automobile mechanics, including body repairmen
Mechanics and repairmen, except automobile
Metal craftsmen, except mechanics
Construction craftsmen
Other craftsmen

Operatives, except transport
Durable goods manufacturing
Nondurable goods manufacturing
Nonmanufacturing industries

Transport equipment operatives
Laborers, except farm
Construction laborers
Freignt, stock, and material handlers
Other laborers, except farm
Farmers and farm managers
Farm laborers and farm foremen
Service workers, except private household
Cleaning service workers
Food service workers
Health service workers
Personal service workers
Protective service workers
Private household workers

(Continued)
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Table II-14. (Continued)

Female employed, 16 years old and over

Professional, technical, and kindred workers
Nurses
Health workers, except nurses
Teachers, elementary and secondary schools
Technicians, except health
Other professional workers
Managers and administrators, except farm
' Sales workers
Retail trade
Other than retail trade

Clericel and kindred workers
Bookkeepers
Secretaries, stenographers, and typiste
Other clerical workers
Craftemen, foremen, and kindred workers
Operatives, except transport
Durable goods manufacturing
Nondurable goods manufacturing
Nonmanufacturing industries
Transport equipment operatives
Laborers, except farm
Farmers and farm managers
Farm laborers and farm foremen

Service workers, except privete household
Cleaning service workers
Food service workers
Health service workers
Personal service workers
. Protective service workers
Private household workers

Male employed, 14 and 15 years old

White=collar workers

Blue-collar workers

Farm workers

Service workers, including private household

Female employed, 14 and 15 years old

White-collar workers

Blue-collar workers

Farm workers

Service workers, except private household
Private household workers

Source: Bureau of the Census, Census of Population, 1970.
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Analysis of the Relationship Between
Economic Change and Demographic Change

The data discussed above enable planners to assess a study area's
demographic and economic characteristics and how these change over time.
The Migration Analysis Data System maintained by the BEA permits the
analyst to investigate linkages between economic change and demographic
change. It consists of several migration analysis files derived from
the Social Security Administration's l-percent Continuous Work History
Sample (CWHS) and a system for tabulating these data for studies of
changing work force structure and migration patterns. It is a micro-
system, i.e., it contains information over time for the same individual
workers rather than for aggregations of workers, and, thus, permits
direct analysis of the effects of particular public policies on specific
groups of workers. No other data source provides comparable detail for
work force mobility studies.

The Migration Analysis Data System provides a variety of flexible
tabulating options, including the following (see Tables II-15 to II-17):

1) Work force. These tabulations describe an area's
work force in terms of sex, race, age, industry
of employment, and wage class. Observations at
three chosen points in time permit the analyst
to observe trends in the work force structure.

2) Migration Summary. These tables present the com-
ponents of change or a lack of change in an area's
employment: inmigrants (by origin); outmigrants
(by destination); nonmigrants; new entrants to the
Social Security covered work force; and departers
from the covered work force. These tabulations
can be cross~classified by age, sex, race, industry
of employment, and wage class. Furthermore, the
mean wages at. the beginning and end of each time
period are shown for each class of worker.

3) Migration Matrix. This option provides a 10 X 10
matrix tabulation where the locational character-
istics of a given work force at the beginning of a
specified time period are presented in rows and the
locational characteristics at the end of the time
period are presented in columns. The matrix can be
cross—-classified by age, race, sex, industry of
employment, and wage class. The matrix may also be
used in income mobility studies by showing the move-
ments of workers from one wage class to another and
in migration studies by showing these movements from
one industry to another or from one size of city to
another size of city.
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An example of a use of the Migration Analysis Data System is one
which may be taken from the New York Office of Planning Services. The
Office acquired BEA data to better understand the trend evidenced in the
Census Bureau's population and migration estimates, which indicated an
increasing rate of outmigration from New York State. The BEA data helped
answer the following questions:

1) How large are the gross flows of migrants to and from New York?

2) What are the characteristics of the outmigrants and inmigrants
in terms of sex, race, age, industry of employment, and wage
rates?

3) What are the directions of the gross flows, i.e., the destina-
tions of outmigrants and origins or inmigrants?

4) What are the gross flows for each New York planning district?
Specifically, is the net outflow confined to the New York City
metropolitan area, or does it include other areas of the state?

As a result, migration assumptions used in the state's demographic projec-
tions were changed.

Users of the Migration Analysis Data System should be aware of its
limitations as yell as its strengths. Migration and work force estimates
derived from a l-percent sample generally are inadequate for small economic
and geographic units like small counties. Cross-classifications of the
migration data by sex, age, and race are statistically significant only
for large areas. This constraint will be eased considerably with the *®
establishment of a 10 percent sample, currently under development in the
BEA, funded by an interagency cooperative effort under the management of
the U.S. Department of Housing and Urban Development.

Another limitation relates to social security coverage. The major
groups of workers excluded from coverage are: employees of exempt non-
profit organizations which do not elect coverage; ministers and members
of religious orders who do not elect coverage; most Federal, state, and
local civilian workers; railroad workers covered by the Railroad Retire-
ment Act; and self-employed persons. 1In the latter case, however, the
Social Security Administration maintains a file of self-employed persons
from which a comparable l-percent annual sample is selected and forwarded
to BEA. Moreover, BEA is acquiring sample data for workers covered by
Civil Service and Railroad Retirement legislation.

A final limitation concerns multi~establishment employers. The Social
Security Administration issues employer identification numbers referring
to the legal entity of an employer's firm and requests that employers
report their employees by establishment code numbers. To the extent that
not all employers comply with this request, employees may be coded impro-
perly. Attempts, however, are being made to correct these improper county
or industry codings.
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Social Data

Several types of demographic and economic data cited above relate to
the measurement of social well-being for local areas. For example, a
local area/national comparison of Census family income data formulated
to show the percentage of families in each of 16 income groups (see above
page 39), would indicate above or below average concentrations of families
at particular income levels. BEA's Migration Analysis Data System permits
analysis of changes in workers' well-being attributable to industrial
and/or geographical mobility (see above, page 47). Other regional
indicators of social well-being include data on education, health, housing,
and public assistance.

Education

Census data for 1970, on the number of school years completed by
persons 25 years old and older, by sex and race, are available from the
BEA for counties and groups of counties. Persons are distributed among
the following eight levels of educational attainment:

No school years completed

Elementary: 1 to 4 years
5 to 7 years
8 years

High school: 1 to 3 years
4 years

College: 1 to 3 years
4 years or more

For any local area, the number of persons in each category may be
expressed as a percent of all persons 25 years old and older. Such a
distribution may then be compared with its national counterpart in order
to highlight educational characteristics unique to an area.

Health

Health data for local areas are sparse. Using both the 1970 Census
and the 1972 City and County Data Book, the BEA can assemble, for counties
and groups of counties, the following indicators:

Number of hospital beds

Total medical and paramedical personnel
Physicians, dentists, and related practitioners
Medical and other health workers, except practitioners
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Each of these measures can be expressed on a "per 100,000 population"
basis, in order to facilitate the assessment of relative differences
among local areas.

Housing
From the 1970 Census of Housing, the BEA can assemble data, for

counties and groups of counties, on the following characteristics of the
total number of year-round housing units:

Occupancy status
Owner occupied
Renter occupied
Vacant

Number of units in structure
Single-unit structures
Multiunit structures

2-4 units
5-9 units
10 or more units

Number of rooms comprising a unit
1
2
3-5
6 or more

Number of persons per room
1.00 or less
1.01 - 1.50
1.51 or more

Plumbing facilities
With all plumbing facilities (i.e., hot piped water, flush
toilet, and bathtub or shower)
Lacking one or more plumbing facilities

Date of construction
1960 or 1later
1950-59
1949 and before

A percentage distribution of the number of units in each subcategory
within each characteristic (e.g., within occupancy status, the percentages
accounted for by owner occupied, renter occupied, and vacant units) can be
calculated. These distributions can be compared with one another in order
to ascertain what constitutes a typical year-round housing unit in a local
area. Interregional comparisons of these distributions also can be made.
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Data from the 1972 City and County Data Book can be assembled on the
basis of the number of families and primary individuals residing in par-
ticular types of housing. For example, data on families and individuals
can be distributed between the number owning and the number renting their
units of residence, and between those with housing having complete plumbing
facilities and those with housing lacking one or more plumbing facilities.

Public Assistance

BEA can assemble, from the 1972 City and County Data Book, the follow-
ing profile of a local area's public assistance situation, as of February
1972:

Total population
Percent receiving old age assistance
Percent receiving aid for dependent children

Total public assistance payments ($)

Percent derived from old age assistance

Percent derived from aid for dependent children
Average aid per recipient of old age assistance (§)
Average aid per family with dependent children (§)

Uses of OBERS Projections in
Local Area Planning

The data discussed thus far relate to historical and current domographic,
economic, and social conditions. This section, on the OBERS projections,
and the following one, on data useful in impact assessment, are concerned
mainly with using these historical and current data to gauge a region's
future.

The OBERS economic projections are conditional forecasts, presenting
specified industrial and geographic detail for a variety of subnational
areas. Because it is impossible to foresee industrial and/or consumer
needs, these projections must be based on extensions of relevant past
relationships. They represent estimates of economic activity expected
to occur during the projection period, if assumed conditions and historical
relationships prevail. The explicit assumptions represent those conditions
thought to have the greatest probability of realization. The OBERS projec-
tions, due to their comprehensive nature, introduce a maximum amount of
objectivity and measurability into the planning process and allow the user
to appraise their validity. For a detailed description of the methodology,
see Volume I of the OBERS report. -
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OBERS projections were designed for use in the Water Resources
Program at the national level, and certain geographic and/or industrial
details desired for local planning may not be included. Planners often
require disaggregation of the projections into smaller geographic units
(usually counties or small groups of counties), and the OBERS framework
provides useful control totals for such efforts. Technical advice and
assistance with these projections are available from the staff involved
in the OBERS program.

Closely related to the concept of a nationally consistent set of
projections are the availability and compatibility of a set of alternative
futures within the overall system. Alternative futures based exclusively
on a variation of assumptions are best measured by an impact analysis
system, which is discussed in the next section. On the other hand,
alternative futures may be related to regional developments (such as the
opening or closing of a military base), which occur after the OBERS data
are prepared and which are obvious to the users of the projections. It
is at this point that the BEA monitoring system fits into the overall
OBERS program.

This system measures the relationships, at the economic area and state
levels and at all industrial levels, between current data and the economic
trends projected on the basis of less recent data. This enables BEA to
provide users of the OBERS projections with current information on level
shifts and new industrial developments, and, hence, provides the user with
information necessary to realistically apply the basic OBERS output. The
use of the monitoring system will identify the key sources of volatility
in the historical data in order to better define historical trends. 1In
addition, the system will identify and critically evaluate key elements
in the current projection methodology and the modeling work-in-progress
and, thus, provide BEA with the ability to make a lucid and timely response
to questions raised by the rapidly increasing variety of users. At the
same time, BEA will benefit from exchanges with users, in that input from
local planners with knowledge of local conditions is vital in preparing
subnational projections.

If the purpose of a small area study were merely to track economic
and demographic growth patterns, then the study would be complete once
the economic base data were finished. Most studies, however, involve
deciding present and future courses of action, and this, in turn, requires
that data be available or translatable into a form which has relevance to
the particular problem at hand. For example, a study requiring data on
domestic and commercial water consumption cannot use the OBERS data
directly. Instead, since consumption varies with the demographic and
industrial mix of an area, the planner must develop necessary relation-
ships between these OBERS results and water consumption and, hence,
translate the basic data into the necessary measure.

Among areas of interest for which geographically specific conversions

have been designed are, apart from industrial water use, output (tonnages)
shipped via water transportation and pollution emissions.
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These conversions require the additional projection of relevant con-
version factors, and it is, of course, essential that careful reviews
and controls be included in the process. ' As with geographic disaggrega-
tion of the OBERS results, technical advice and assistance with conversion
analyses are available from the BEA staff involved in the OBERS program.

The OBERS projections effort is a continuing program, and new expan-
sions are currently being developed. Among them are plans to provide
the following: increased industrial detail; new measures of economic
conditions, such as gross product originating; shorter time intervals
between projection points; and a major expansion of the amount of demo-
graphic detail included. As the needs for additional kinds of data
become apparent, the program will continue to change accordingly.

Data and Tools for Regional Impact Assessment

One dimension of the economic impact of a project or planning alterna-
tive is the impact that is incident upon the region directly associated
with the project. For analytical purposes, it is useful to consider this
impact as two separate elements—-the initial impact and the secondary
impact.

The initial impact is defined as the change in industrial activity
occurring in that industry or group of industries directly affected by
the project. 1In regional analysis, in an economic base or input-output
framework, this change is represented by a change in exports from the
region. The second element, that of secondary impacts, summarizes addi-
tional rounds of regional economic activity that are generated by the
initial impact.

Data bases and analytical tools for forecasting each of these elements
are discussed below. The Manufacturing Industry Location Model (MILM) is
directed at the task of estimating initial impacts; the Regional Industrial
Multiplier System (RIMS) is designed to estimate secondary impacts. Both
tools integrate and transform a number of regional and national data bases
and present them in a form more directly usable for regional economic
impact assessment.

Manufacturing Industry Location Model

The task of estimating intial impacts is essentially one of determining
the point at which the project influences a region's industrial activity.
Although this task is not readily systematized, the MILM can provide a
means for estimating these initial effects, by industry, for projects that
affect transport costs.

The MILM evaluates the regional economic implications of actions which

would alter the existing pattern of interregional transport costs. It
relies upon a wide variety of data on the regional distribution of economic
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activity, including interregional shipment data and the National Input-
Output Model. Essentially, it is an industrial location model which
expresses the relative competitive advantage enjoyed by each region, with
respect to each industry and as a function of the geographic distribution

of input supplies, markets for outputs, and the structure of transportation
costs. The working hypothesis of the model is that industries locate in
those regions which offer the greatest total access to markets and supplies.
The model estimates changes in regional final demand.

The MILM has been used to analyze the regional implications of changes
in waterborne shipping costs. It could also be used to evaluate the initial
impacts of major highway construction, the closing or opening of rail lines,
or other actions which would alter the existing pattern of interregional
transportation costs. Further, given that the cost of energy is of crucial
importance to the transportation industry, the MILM could also be used to
evaluate the regional economic impacts of energy policies and problems
influencing the structure of transportation costs.

The analysis of the model proceeds in two stages, the first of which
is qualitative, and the second, quantitative. 1In the qualitative stage
the entire set of manufacturing industries is examined to determine which
among them are sensitive to transport costs. Once a Subset of transport
oriented industries has been identified, a qualitative analysis is
performed to estimate the parameters of location behavior specific to each
industry. Using these estimated functional relationships, the model
evaluates the impact on the distribution of economic activity that would
result from a forecasted change in transportation costs.

Regional Industrial Multiplier System

A number of analytical tools can be applied to the task of forecasting
secondary regional impacts once the initial impacts have been estimated.
Fundamentally, this task is performed with the use of multipliers, express-
ing the relationship between an initial change--one in exports or final
demand--and the total change in the region that the initial change generates.
Alternative types of multipliers can be used, including base service multi-
pliers, and those obtained from an input-output model, each having both
advantages and disadvantages.

Base service multipliers are relatively inexpensive to estimate,
although they do not permit the planner to draw precise conclusions
concerning the relative effects of alternative courses of action. The
input-output approach, on the other hand, permits the analysis of alterna-
tives, since the product of this analysis is an industry specific multiplier.
The construction of an input-output model for a region, however, is, at
best, an expensive and time consuming task.
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The BEA has developed a procedure for estimating regional multipliers
with some of the advantages of both the base service and input-output
approaches. This is the Regional Industrial Multiplier System (RIMS),

a system of interrelated data files and computer programs designed to
estimate industry specific output multipliers. Given an initial impact
of the project, these multipliers can be used to estimate total regional
impacts.

The RIMS provides multipliers, conceptually similar to those obtained
from and I-0 model, for use on any county or multicounty region, without
the necessity of constructing an I-O model. Therefore, a considerable
saving in study resources can be realized, permitting greater attention
to the more arduous and demanding task of estimating initial impacts.
Output changes thus derived can be converted to regional earnings and
employment changes, using appropriate ratios (e.g., the ratio of earnings
to gross output and of employment of gross output).

The multiplier estimating procedure follows from the decomposition
of the multiplier into two components: (1) the direct component and (2)
the indirect and induced component. The former is estimated by regional-
izing a column from the most recent (1967) National Input-Output Model,
using 1973 BEA county earnings data and 1973 County Business Patterns
four-digit county.data., The second component is based upon a relation-
ship with the direct component which takes into account the economic
size and industrial structure of the region.

In addition to the multiplier and its components, the output of the
system includes a disaggregation of the direct component, by two-digit
SIC industry (Table II-18). At a preliminary stage in the estimation
procedure, furthermore, it is possible to introduce additional informa-
tion, thus providing a means for obtaining specialized field knowledge
of a particular industry or region and, thereby, enriching the estimating
procedure.
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Table II-18. RIMS Sample Output, Industr§ 2041
(Flour and Other Grain Mill Product
Ten-County Area of Nebraska*

SIC code Industry Direct coefficient
(o) Farms L4504
15-17 Contract comstruction .0020
20 Food and kindred products .0563
26 Paper and allied products .0010
27 Printing and publishing .0001
35 Machinery, except electrical ¥k
42 Motor freight transp. & warehousing .0403
18 Communication .0011
kg Public utilities .0035
50 Wholesale trade 0667
52-59 Retail trade .0010
60 Banking .0011
62 Security and commodity brokers *%
63 Insurance carriers .0001
65-66 Real estate .0011
72 + 76 Personal and misc. repair services .0006
T3 Miscellaneous business services .0050
75 Auto repalr services .0005
81 + 89 Legal and misc. professional services .0004
84 + 86 Museums and nonprofit organizations .0002
Households .1310
Sum of direct coefficients ....ccceececcccccsocccacccns 7624

Direct component of multiplier .. .T62
Indirect-induced component of

multiplier c.cecececceccececaanss .230
Output multiplier ....cceo000eeee 1.992

*¥ Less than .00005
*¥ These results are estimated for a specific region, given its
industrial structure.

Source: Bureau of Economic Analysis, Regional Economic Analysis
Division.
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CHAPTER III

r

EMERGING DATA ISSUES

The demographic and economic data discussed in Chapter II are useful
for some, but not all, planning purposes. For planning tasks such as
the establishment of base conditions, this usefulness might be enhanced
via the integration of these diverse data series into computerized pro-
files, which provide options with respect to time frames, geographic
coverage, and detail of information needed. For such emerging planning
concerns as normative futures forecasting, however, data issues cannot
be entirely resolved in the absence of workable concepts.

Data Integration into Multi-Purpose Profiles

Most basin or project studies require basic profiles of existing
conditions and projected trends. These profiles often stress economic
and demographic elements and their relationships to the problem under
study. While, traditionally, numerous data series are used in the
preparation of reasonably complete descriptions of areas under study,
the present approach requires the planmner to search out one or more
specific data series that will address his particular area of concern.
Chapter II showed the multiplicity of data series on specific demographic
and economic topics, many of which require the use of separate sources.
Clearly, these various series can be better integrated for display and
review, in general, and for planning, in particular.

No all purpose system is proposed here.lJ A fully integrated manage-
ment scheme goes well beyond the mandate or capabilities of any one
existing Federal agency. Nor would such a scheme progress within the
existing framework of data generation and use. However, even under
existing conditions, more integration for multi-purpose profiles is
feasible and requires only little within agency centralizationm.

The development of a system for producing profiles for use by planners,
at least insofar as demographic and economic data are concerned, is at
hand. To integrate these data into a profile system, the following elements
need consideration:

(1) A profile system should be multi-purpose, to enable
planners to choose the time frames, scope, and detail
of information needed. For example, an urban or
industrial study may benefit from maximum industrial
detail whereas a beach erosion study may need, at
most, only one-digit SIC detail.

1/ The requirements of such a system are discussed in Edgar S. Dunmn, Jr.,
Social Information Processing and Statistical Systems—-—-Change and Reform,
(New York: John Wiley and Sons, 1974).
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(2) A profile system should provide capability for at
least some of the basic data transformations needed
for the planning process. Examples might include
average annual percentage change over the relevant
time frame and ratios related to national levels
and/or other aggregates, useful for comparative
analysis.

(3) A profile system should have already accounted for
technical data problems to the maximum extent possible,
such as definitional inconsistencies, time frame
disparities, and boundary changes.

(4) A profile system should be amenable to geographic
aggregation without introducing measurement incon-
sistencies into the resulting data.

(5) The accession of profiles should not require that
planners have extensive background and expertise
in computer systems.

Such a profile system would provide basic data for the first step in
planning for studies undertaken in the field. Subsequent steps in’ the
planning process would entail extension of the profiles to include the
appropriate additional topical or detailed data required to address the
particular problem under study. The availability of profiles, therefore,
would not preclude planners from collecting data; rather, planners could
focus their collection efforts on more refined data needs.

In addition to the advantages of a relatively standardized data base
for beginning each study and the cost savings provided by centralized
development and maintenance, an integrated system of data profiles would
further the use of some data that may not be well-known to field planners.
A profile system would also tend to facilitate work among different field
offices and agencies involved in joint study efforts.

Data for Normative Forecastingzj

Normative forecasting incorporates information other than trend data
and historical relationships. In this connection, two categories of data
requirements are emerging: (1) the nonrecurrent data inputs necessary for
using this approach and (2) data that can serve as a basis for evaluating
the internal consistency of the resulting forecasts.

2/

=’ Normative forecasting is used here to represent a variety of qualitative
and holistic forecasting techniques such as Delphi, scenario writing, life
ways analysis, and morphological analysis.
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Normative forecasting methods may embrace broad economic, social,
and technological phenomena that are not easily measured. Frequently,
required data must be extracted from a heterogeneous mix of sources
ranging from Census data to public opinion sampling, or perhaps the
beliefs and perceptions of selected experts. Specific data needs and
sources depend on the forecasting method selected for use. '

The effective use of normative futures techniques requires review
and evaluation of the ''reasonableness' of the forecasts in terms of the
premises upon which they are based. Forecasts can be evaluated by
analysis of some of their implications for economic and social character-
istics that are exogenous to the forecasting technique. For example,
if population and personal income are forecast independently, the reviewer
might wish to evaluate the implied per capita income by comparing this
.result to current data and trends. Similarly, disaggregation of charac-
teristics--such as the disaggregation of industrial activity by industry
or the separation of population data into age-sex cohorts--can be used
to test the validity of summary measures. Here, also, historical data
and trends can be employed to evaluate the resulting forecast.

Whether as input to the forecasting effort or for evaluation of the
results, the needed data often can be drawn from available series, such
as those described in Chapter II, or from the information that might be
included in area specific profiles.

Concluding Note

Planners, faced with data needs covering a wide range of conceptual
and functional concerns, should benefit from the catalog of data sources
and their use contained in Chapter II. Although these data may not
always meet planners' precise needs, many of the series could be creatively
adapted for constructive use. Moreover, the various series could be
synthesized to provide systematic profiles of the demographic and economic
conditions of particular study areas. Such standardized data packages
could be assembled in a central location, thereby eliminating the develop-
ment of costly and redundant software by field offices.
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Nellie Harris { -5002

-5020
Arno Winard -5790
Kenneth Brimmer -5082
Nampeo McKenney =7572
Edward Fernandez -5219
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Demographic Subject Matter Contacts--con. (Area Code 301)
Sampling Methods SMD Morton Boisen 763-2672
School Enrollment POP Larry Suter =5050
Socioeconomic Statistics POP Murray Weitzman =7h4ls
Special Censuses DCS George Hurn =7270
Special Surveys DSD George Gray -5507
Voting POP Larry Suter =-5050

ECONOMIC FIELDS

Associate Director for Economic Fields Shirley Kallek =5274
Agriculture Division (AGR) J. Thomas Breen, Chief ~5230
Business Division (BUS) John R. Wikoff, Chief -7564
Construction Statistics Division (CSD) Jack S. Silver, Chief -7163
Economic Surveys Division (ESD) Roger H. Bugenhagen, Chief -7735
Foreign Trade Division (FID) Leonard R. Jackson, Chief -5342
Governments Division (GOVS) Sherman Landau, Chief -7366
Industry Division (IND) Milton Eisen, Chief -5850
Transportation Division (TRNS) Dayton P. Jorgenson, Chief -5430

Acting Assistant Director for Economic Censuses,
and Acting Chief, Economic Census Staff (ECS) Melvin A. Hendry -7356

Economic Subject Matter Contacts

Agriculture:
General Information AGR Orvin Wilhite =-5170
Crop Statistics AGR Donald Jahnke -7280
Farm Economics AGR Arnold Bollenbacker -7486
Lavestock Statistics AGR Thomas Monroe -7281
Special Surveys AGR Kenneth Norell -591k4
Construction Statistics:
Census/Industries Surveys [of:10] Alan Blum ~5435
Special Trades; Contractors; and
General Contractor-Builder CSD Andrew Visnansky -7547
Current Programs CcSsD David Siskind -71.65

Construction Authorized by Building

Permits (C4O Series); and Residential

Demolitions (C45 Series) CSD John Pettis =72k
Housing Starts CcsD Peter Ohs =5731
Housing Completions (C22 Series); and
Sales of New One-Family Homes (C25

Series) CSD William Mittendorf -573L
Price Indexes for New One-Family Homes

Sold (C27 Series) csh Barry Rappaport -5707
Value of New Construction Put in

Place (C30 Series) CSD Allan Meyer ~5717

Expenditures on Residential Additions,
Alterations, Maintenance and Repairs,

and Replacements (C50 Series) CSD Elinor Champion -5717
County Business Patterns ESD Robert Schiedel -7642
Enterprise Statistics ESD Johnny Monaco 7078
Environmental Surveys IND Paul Berard -7627
Exports, Origin of IND Wayne McCaughey -5616
Foreign Trade Information FTD Paul Finn -5140
Fuels and Electric Energy Consumed IND Wayme McCaughey -5616
Governments:

Criminal Justice Statistics GOVS Alan Jones -5185
Eastern States Government Sector GOVS Howard Sales -7783
Western States Government Sector GOVS Richard Neach -5344
Employment GOvs Alan Stevens -5086
Finance GOVS Vancil Kane ~5847
Governmental Organization GOVS Gertrude Whitehouse -5308
Taxation GOVS Earle Knapp =5302
(more)



BUREAU OF THE CENSUS--con.
Economic Subject Matter Contacts--con.

Industry and Commodities Classification ESD Walter Neece
Manufactures:

Census/Annual Survey of Manufactures IND Arthur Horowitz
Subject Reports IND John Berube
Durables IND Kenneth Hansen
Nondurables IND Lonnie Conner

Current Programs IND James Werking
Shipments, Inventories, and Orders IND Dale Gordon
Durables IND Malcolm Bernhardt
Nondurables IND Robert Nealon

Mineral Industries IND John McNamee
Minority Businesses ESD Cotty Smith
Puerto Rico:

Censuses of Retail Trade, Wholesale Trade,

and Selected Services Industries BUs Alvin Barten
Retail Trade:
Census BUS Bobby Russell

Monthly Retail Trade Report; Accounts

Receivable; and Monthly Department

Store Sales BUS Conrad Alexander
Weekly Retail Sales Report;

Advance Monthly Retail Sales; and

Retail Inventories Survey BUS Irving True
Selected Services Industries:

Census BUS Dorothy Reynolds

Current Services Reports BUS Edward Gutbrod
Transportation:

Survey Programs TRNS Jerome Litzky

Research Programs TRNS Donald Wright
Wholesale Trade:

Census BUS John Kuntz

Current Wholesale Sales and Inventories;
Green Coffee Survey; and Canned Food
Survey . BUS Ronald Piencykoski

USER SERVICES AND FIELD OPERATIONS
Associate Director for Field Operations

and User Services James W. Turbitt
Administrative Services Division (ASD) Cecil B. Matthews, Chief
Data User Services Division (DUSD) Michael G. Garland, Chief
Field Division (FLD) Richard C. Burt, Chief
Data Preparation Division (DPD) 0. Bryant.Benton, Chief

Publications

Library ASD Salme Gorokhoff
Publications Microfiche . ASD Theresa Allen

Subscriber Services (Publications) ASD Dorothy Dunham

User Services Contacts

Bureau of the Census Catalog DUSD Mary Gordon

Census Procedures, History of DUSD Frederick Bohme

Central City Profiles DUSD Paul Manka

Computer Tapes; Computer Programs DUSD Larry Carbaugh

Data User News (Small-Area Data Notes),

Monthly Newsletter DUSD Larry Hartke

Data User Training--Seminars, Workshops,

Training Courses, and Conferences DUSD Ann D. Casey

Indexes to 1970 Census Summary Tapes and to

Selected 1970 Census Printed Reports DUSD Paul Zeisset
(more)

A-4

(Area Code 301)
763-5449

-7666
<2500
-7304
-2510
-7800
-2502
-2518
-5911
-5938
-7690

=7127

-5282
-7128

-7660

-7039
-707?

-5843
-7330

-5281

-5294

-5238

-5400

_7720

-5000

(812) 283-1344
(Area Code 301)
763-5040
-50k2

=772

-5574

7337

-5266

-5045

745k

-5293

~7368
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User Services Contacts--con.

Map Orders

Microfilm

Public Use Samples
Special Tabulations
Statistical Compendia:

Congressional District Data Reports;
County and City Data Book;
Historical Statistics Series

Statistical Abstract; Pocket Data Book

Summary Tape Processing Centers
Unpublished Census Tables

DUSD
DUSD

DUSD
DUSD

DUSD
DUSD
DUSD
DUSD

Deloris Fentress
Paul Manka

Paul Zeisset
Larry Carbaugh

Helen Teir
William Lerner
Gary Young
Paul Manka

Field Operations Contacts

Census Bureau Regional Offices:

Atlanta, Georgia
Boston, Massachusetts
Charlotte, North Carolina

Chicago, Illinois

Dallas, Texas

Denver, Colorado

Detroit, Michigan

Kansas City, Kansas

Los Angeles, California
New York, New York
Philadelphia, Pennsylvania
Seattle, Washington

Thomas W. McWhirter, Director (404)
Arthur G. Dukakis, Director (617)
Joseph R. Norwood, Director (704)
Forrest P. Cawley, Jr., Director (mn2)
Percy R. Millard, Director (214)
Walter A. Freeman, Jr., Director (303)
Robert G. McWilliam, Director (313)
Rex L. Pullin, Director (816)
C. Michael Long, Director (213)
John C. Cullinane, Director (212)
Porter S. Rickley, Director (215)
John E. Tharaldson, Director (206)

STATISTICAL AND SURVEY METHODOLOGY
AND GEOGRAPHIC MATTERS

Associate Director for Statistical
Standards and Methodology

Center for Census Use Studies (CCUS)
Geography Division (GEO)

Research Center for Measurement Methods (RCMM)

Statistical Research Division (SRD)
Chief Census Research and Technical Advisor
Chief Mathematical and Statistical Advisor

Alva L. Fankner

James L. O'Brien, Acting

Morton A. Meyer, Chief

Barbara A. Bailar, Chief

Harold Nisselson, Chief

Eli S. Marks
Harold Nisselson

Subject Matter Contacts

Area Measurement and Centers of Population
Boundaries and Annexations
1970 Census Geography
Census Use Study Publications
Computer Graphics and Computer Mapping
Computer Graphics and Computer Mapping--
Specific User Applications
GRF/DIME System
GBF/DIME System--Specific User Applications
GBF/DIME System Conferences
GBF/DIME Workshops
Geographic Statistical Areas
Geographic Uses of Earth Resources
Satellite Technology:
United States
International
Law Enforcement Assistance Program--
Use of GBF/DIME System
GE-50 Seraes Maps
Revenue Sharing Geography
Survey Methodology Information System
Urban Atlas

GEO

Lawrence Taylor
David Cristy
Donald Hirschfeld
Sharon Johns
Frederick Broome

Alex Kennedy
Jeffery Koch

Alex Kennedy
Jacob Silver

John Kavaliunas °
Richard Schweitzer

Alice Winterfeld
Robert Durland

Bruce Strahan
Conrad Thoren
Donald Hirschfeld
Patricia Fuellhart
Richard Schweitzer

(Area Code 301)

763-5146

~5266

-7368

-5045

-5475

7024

=745k

-5266
526-2271.
223-2327

372-0711, Ext. 351
353-6251
749-2814
2343924
226-7742
374-460L
82L4-7291
26L-3860
597-4920
Lho.7800

(Area Code 301)

763-7247

-7490
-5636
-7028
=5350
-7650
-2562

Chief

-5437
-5h37
-2668
~7094
)

=7533
=7315
=7533
=5702
-5277
-5126

=7291
-5720

7742
-5035
-2668
=747k
-5126

Listing of Telephone Contacts for Data Users compiled by Mathilda R, Bowman (telephone 301/763-5512),
User Training Branch, Data User Services Division, Bureau of the Census.
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An evaluation of economic and demographic data useful in water
resources planning/ by Regional Economic Analysis Division, Bureau
of Economic Analysis, U.S. Department of Commerce. -- Fort Belvoir,
Va. : U.S. Army Engineer Institute for Water Resources, 1975.

57, A~5, p. (IWR pamphlet ; no. 3)

A report submitted to the U.S. Army Engineer Institute for Water
Resources, Kingman Building, Fort Belvoir, Virginia 22060

1. Water resources - Planning. 2. Forecasting. 3. Regiomnal
planning. I. Title. IIL. Series: U.S. Institute for Water Resources.
Pamphlet no. 3
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