
70(/

PROJECTING OCCUPATIONAL EMPLOYMENT IN 1980

IN THE DALLAS AND FORT WORTH SMSAS

THESIS

Presented to the Graduate Council of the

North Texas State University in Partial

Fulfillment of the Requirements

For the Degree of

MASTER OF ARTS

By

Mark R. Hughes, B. A.

Denton, Texas

December, 1975



Hughes, Mark R., Projecting Occupational Employment in

1980 in the Dallas and Fort Worth SMSAs. Master of Arts

(Economics), December, 1975, 137 pp., 19 tables, bibliography,

50 titles.

The purpose of the paper is to develop projections of

occupational employment in the Dallas and Fort Worth Standard

Metropolitan Statistical Areas (SMSA) using Area Projection

Method A, developed by the U.S. Bureau of Labor Statistics

(BLS) . An objective of the paper is to determine whether

reasonable projections can be made for the Dallas and Fort

Worth areas using the method. The projections and results

can be used by local manpower and education planners to

satisfy their planning requirements.

The final chapter concludes that Method A does produce

reasonable projections, but points out that the projections

lack detail. Their value lies in projecting the overall

trend and direction of the composition of employment, and

their usefulness is primarily in policy making.
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CHAPTER I

INTRODUCTION

In recent years there has been a tremendous increase of

interest in the art and science of manpower projections among

policy makers and labor economists.1 In response there has

been a proliferation of projections and forecasts of employ-

ment and manpower requirements at the national, state, and

local level, each with its own perspective and technique.

At the national level, Leonard Lecht of the National

Planning Association has developed projections of manpower

requirements in Manpower Needs for National Goals in the

1970's. 2  The U.S. Department of Labor through the Bureau of

Labor Statistics has produced numerous volumes containing pro-

jections of employment, including "Occupational Manpower and

Training Needs," 3 "Tomorrow's Manpower Needs, "4 the

1Herbert E. Striner, "Discussion," Proceedings of
the Eighteenth Annual Winter Meeting, Industrial Relations
Research Association, edited by Gerald G. Somers (New York,
1965), p. 21.

2Leonard A. Lecht, Manpower Needs for National Goals in
the 1970's (New York, 1969).

3 "Occupational Manpower and Training Needs," Bulletin of
the Bureau of Labor Statistics, U.S. Department of Labor,
No. 1701 (Washington, 1971).

4 "Tomorrow's Manpower Needs," Bulletin of the Bureau of
Labor Statistics, U.S. Department of Labor, No. 1606
Vols. I-IV (Washington, 1968).
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"Occupational Outlook Handbook, "5 "Occupational Outlook for

College Graduates," 6 and "Patterns of U.S. Economic Growth."7

The U.S. Department of Commerce through the Social and Eco-

nomic Statistics Administration has projected employment for

the nation and regions in "OBERS Projections.""8

At the state level, Texas Employment Commission has

developed projections of employment in industries and occu-

pations in Texas Employment Outlook to 1975, 9 and the Office

of the Governor is developing a Texas supply/demand

information system for vocational education.1 0

5 "Occupational Outlook Handbook," Bulletin of the Bureau
of Labor Statistics, U.S. Department of Labor, No. 1700
(Washington, 1972).

6 "Occupational Outlook for College Graduates, "Bulletin
of the Bureau of Labor Statistics, U.S. Department of Labor,
No. 1730 (Washington, 1972).

7 "Patterns of U.S. Economic Growth," Bulletin of the
Bureau of Labor Statistics, U.S. Department of Labor, No.
1632 (Washington, 1970).

8 "OBERS Projections," Bulletin of the Bureau of Economic
Analysis, Social and Economic Statistics Administration, U.S.
Department of Commerce, Vols. I-V (Washington, 1972).

9Texas Employment Commission, Texas Employment Outlook
to 1975 (Austin, 1971).

1 0 "System Requirements Specifications for the Texas
Vocational Education Supply/Demand Information System,,"
Bulletin of the Office of Information Services, Office of
the Governor, No. 6 302-001-0673-30-RAN (Austin, 1973).
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At the Standard Metropolitan Statistical Area (SMSA)

level in Dallas and Fort Worth, 11 the Social and Economic

Statistics Administration has developed projections of em-

ployment in industries in Population and Economic Activity

in the United States and Standard Metropolitan Areas,12 and

Goals for Dallas has projected employment in industries in

the Economic Potentials Handbook 1973: Dallas/Fort Worth

Metroplex. 13

While individual projection studies may have been under-

taken to provide a scenario for developing economic policy

or for physical or human resource planning, a major reason

for such efforts is to help direct public policy in dealing

more effectively with the problems of unemployment, skill

shortages, and obsolescent vocational education curriculum.

Manpower legislation and government funding regulations often

11 U.S. Bureau of the Budget, Standard Metropolitan
Statistical Areas: 1967 (Washington, 1967). The Dallas
SMSA contains Collin, Dallas, Denton, Ellis, Kaufman, and
Rockwall Counties; Fort Worth includes Johnson and Tarrant
Counties.

12 Bureau of Economic Analysis, Social and Economic
Statistics Administration, U.S. Department of Commerce,
Population and Economic Activity in the United States and
Standard Metropolitan Areas (Washington, 1972).

13 Southern Methodist University Institute of Urban and
Environmental Studies, Economic Potentials Handbook 1973:
Dallas/Fort Worth Metroplex (Dallas, 1973).
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require projections as a planning background prior to the

operation of a specific training program.1 4

Manpower legislation passed during the 1960's emphasized

the need for projections of occupational requirements and

supply information. The Area Redevelopment Act of 1961, the

Manpower Development and Training Act of 1962, the Vocational

Education Act of 1963, and the Higher Education Facilities

Act of 1963 asked that occupational needs be one of the fac-

tors on which education and training programs be based. The

1968 amendments to the 1963 Vocational Educational Act re-

quired that vocational and technical training programs be

designed to prepare workers for jobs that either exist at

present or will exist in the future. Other legislation, such

as the Economic Opportunity Act of 1964, the Civil Rights Act

of 1964, the Higher Education Act of 1965, and the Appala-

chian Regional Development Act of 1965, focused additional

attention on the need for up-to-date information on future

skill requirements.1 5

The legislative emphasis on using projections to plan

education and training programs was extended to the operating

level by the respective government agencies. Manpower Area

Planning Councils planning for Department of Labor and

Department of Health, Education and Welfare programs within

14 Striner, "Discussion," op. cit., p. 21.

15 "Tomorrow's Manpower Needs," p. cit., I,1.
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major cities were required to include long-range projections

of occupational employment in their 1974 manpower plan.1 6

The cities of Dallas and Fort Worth each had these councils

and programs, and accordingly were required to develop

projections.

In another program area, the Advisory Council for Tech-

nical Vocational Education in Texas responded to the legis-

lation by assigning top priority to the development of a

comprehensive supply/demand information system in its 1971

and 1972 recommendations to the State Board of Education.1 7

As a pilot project for a statewide system, the Texas Edu-

cation Agency established the Office for Regional Occu-

pational Information to construct an occupational supply/

demand information system for the Dallas-Fort Worth area;

occupational projections were to be an integral part of the

system. The information was to be used to plan local

vocational-technical education programs.18

16 "Cooperative Area Manpower Planning System," Inter-
agency Cooperative Issuance of the U.S. Department of Labor,
Manpower Administration, No. 74-1 (Washington, 1973),
pp. 13-16.

17 Fourth Annual Report of the Advisory Council for
Technical Vocational Education in Texas (Austin, 1973),
p. 27.

1 8 Elden B. Busby and Hayden Goodgion, unpublished
proposal developed for Region X and Region XI Education
Service Centers (Dallas, 1973).
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While legislation has emphasized the need and program

plans may require projections, an effort has not been under-

taken to systematically develop occupation projections in the

Dallas-Fort Worth area. Developing projections of employment

in occupations for the Dallas and Fort Worth SMSAs, which can

be used to satisfy legislative and planning requirements of

local programs, will be the primary objective of this thesis.

Area Projection Method A in "Tomorrow's Manpower Needs,"1 9

was developed by the Bureau of Labor Statistics to provide a

methodology for constructing the required projections, and

Method A will be used here. A second objective of this thesis

will be to determine, to the extent possible from available data,

whether reasonable projections can be made for the Dallas and

Fort Worth SMSAs using the Area Projections Method A.

This study will utilize the SMSA as the geographic unit

of analysis for two reasons: Method A is constructed around

the data base available for SMSAs, and the Department of

Labor recognizes the Dallas and Fort Worth SMSAs as major

labor areas, economically integrated geographical units

within which workers may readily change jobs without changing

their place of residence.2 0 The year 1980 will be the target

19 "Tomorrow's Manpower Needs," op. cit., I, 10.

20Manpower Administration, U.S. Department of Labor,
Area Trends (Washington, 1975), pp. 9, 43.
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date for projection. Training programs and planning require

long lead time, and 1980 is the most distant point for which

Method A may currently be utilized. National projections

required within Method A to estimate local projections are

unavailable beyond 1980.

The remainder of Chapter I will describe the uses of

projections beyond the immediate objectives of the thesis,

and will establish a conceptual framework through which to

interpret and evaluate projections. Chapter II will review

the projection methodologies available in manpower literature,

including Method A. Chapter III will develop and evaluate

industry employment projections that are necessary for Method

A, and Chapter IV will develop and evaluate the projections

of occupational requirements. Chapter V will summarize the

thesis and provide a conclusion about the use of Method A for

Dallas and Fort Worth.

The Purposes and Uses of Manpower Projections

Although the immediate objective may be to meet a

legislative funding requirement, projections are said to

serve many purposes. Manpower projections can be used: (1)

to develop manpower policies and alert government to emerging

manpower problems; (2) to develop policies and programs in

education and skill training; (3) to aid officials in choosing

between alternative proposals; (4) to provide information for

the vocational guidance of youth; (5) to develop policies for
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providing sufficient manpower for critical occupations such as

the technical and health fields; (6) to provide an element in

developing other types of projections; and (7) to provide the

public with information on potential manpower problems. The

objectives must be clear because the nature of the projection,

the standard of accuracy, the amount of detail, and the time

span to be covered are determined, in part, by the uses that

a projection is expected to serve.21

To identify manpower problems and develop policy, pro-

jections are sometimes used as a norm against which to assess

actual economic growth. They may measure potential economic

growth, the number of workers required to fulfill a growth

objective, the number of jobs required to achieve full em-

ployment, or immigration and emigration requirements. These

measures may then be used by policy-makers to determine

growth alternatives and the actions necessary to achieve

selected goals.

In developing education and training programs, planners

need the best possible estimates of employer requirements for

trained workers in order to pinpoint educational facilities

and activities that should be expanded. Vocational educators

can use projections to help identify needed training and

apprenticeship programs. In addition, projections of future

21Manpower Administration, U.S. Department of Labor,
Manpower Projection: An Appraisal and a Plan of Action
(Washington, 1967), p. 21.
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employment trends in various occupational areas can be made

available to young people, parents, teachers, or counselors

in order to help them make vocational choices.

Similarly, occupational projections are used by industry

and government to plan their work force. These plans may

include recruitment policy, salary scales, training, scholar-

ship plans, and expansion of research programs.

Policies and programs in areas other than manpower can

be affected by manpower projections. For example, occupa-

tional projections have been used to help evaluate the feasi-

bility of implementing new, large-scale governmental programs

in areas such as space exploration or mental health. fur-

ther, manpower projections can be used to develop other

projections such as the demand for electric power, tax pay-

ments, the number of tax payers, and transportation and land

use requirements. 22

Perhaps most importantly, projections may be used as a

vehicle to heighten the awareness of local organizations,

employers, workers, and others that manpower development is a

concern of the entire community and not only a problem of an

isolated employer or group of workers. For example, the

community can be alerted to an impending labor shortage or

22 Sol Swerdloff, "How Good Were Manpower Projections
for the 1960,'s" Monthly Labor Review, XCII (November, 1969),
20
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surplus, and its effects, so that affirmative community

action can be encouraged for better organization of the labor

market. 23

Although many uses may be listed, they can be summarized

by saying that the major use of manpower projections is in

policy-making. Commenting on the use of projections at the

1951 Conference on Research in Income and Wealth, Simon

Kuznets said

The major use of these intellectually hazardous under-
takings is naturally for policymaking. . . . The need
for action may be motivated by some desirable goals,
actively pursued--in which case the projections are
often made to demonstrate that the desirable goals
can be attained. Or the desire for action may arise
from some overriding necessity not always pleasant or
desirable--in which case the projection is made to see
how the unpleasant necessity can be met without more
cost or unpleasantness than need be . . . .24

A discussion of the possible uses of projections would

not be complete without mention of the underlying issue of

whether a projection actually improves the decision-maker's

ability to deal with events that are yet to come. No bene-

fits would result from a projection if people were directed

into occupations where openings no longer existed either

because the projection was wrong or the response to it was

greater than anticipated.

2 3Manpower Projections: An Appraisal and a Plan of
Action, _p_. cit., p. 25.

24Simon Kuznets, paper presented at the 1951 Conference
on Research in Income and Wealth, reprinted in Manpower Pro-
jections: An Appraisal and a Plan of Action, op. cit., p. 22.
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The customary defense for making projections is that

despite their deficiencies and uncertainties, they serve

better than does sheer speculation. If this were the only

alternative such a defense might be valid. However, decision-

makers have information available to them beyond sheer

speculation. In a sense, decision-makers generate their own

projections based on all the information available to them at

the moment. 25 Whether the explicit projections are better

than the implicit projections can only be determined by com-

paring the quality of the decisions made under each situation,

but it is not the purpose of the thesis to evaluate the

quality of decisions which may or may not have involved

implicit projections.

The fact that projections are required in planning makes

whether or not projections should be made a moot question.

It may only be said that projections are one of many tools

used to reduce the uncertainty about future events. The

relevance and success of a projection depend upon the ability

of the user to interpret and evaluate the projection, and

keep it in proper perspective within the boundaries of the

decision to be made.

W. Lee Hansen, "Labor Force and Occupational Projec-
tions," Proceedings of the Eighteenth Annual Winter Meeting,
Industrial Relations Research Association, edited by Gerald G.
Somers (New York, 1965), p. 11.
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A Conceptual Framework

Since projections are estimates of unknown events, they

may only be interpreted and evaluated in terms of how they

are defined, and the reasonableness of the methodology em-

ployed. While there are differences among particular pro-

jections and each may have unique characteristics, a

conceptual framework may be constructed to generally illumine

the parameters and characteristics of conventional projection

methods. In this manner, a common. terminology and under-

standing can be established through which to evaluate what a

projection represents, what is being projected, and how the

projection was made.

First, projections are defined as conditional estimates

of future events. The analyst examines past trends and

developments, and constructs a working model of the system.

He develops a series of assumptions about how the important

variables are likely to behave in the future, then uses these

assumptions to modify extensions of the past performance of

the variables. The projections are acceptable only to the

extent that the assumptions may be expected to be valid; the

accuracy of the projection depends on the realism of the

assumptions and the identification of relevant variables. In

contrast to a projection, a forecast is an unconditional

expectation of a future event, and no assumptions are made.2 6

2 6 Garth L. Mangum and Arnold Nemore, "The Nature and
Function of Manpower Projections," Industrial Relations,
V (May, 1966), 1-16.
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From another perspective, projections may either be

descriptive, predicting what is likely to occur, or normative,

detailing what ought to occur. Descriptive projections

attempt to indicate imbalances and predict what will happen

given certain assumptions. With the imbalances identified

action can be taken to bring about a more desirable situ-

ation. Normative projections are statements of policy and

attempt to estimate what should happen if certain goals are

to be met. Such statements of policy may be to force policy-

makers to more seriously consider the implications of their

decisions.27

Projections may be further explained by defining what is

being projected or what the projection represents. For

example, Lee Hansen distinguishes five types of manpower

projections: requirements, availables, outcomes, outcomes

with responses, and actuals. Projected manpower requirements

indicate the number of workers that will be needed in view

of the assumptions that are embodied in the projection such

as the composition of final demand, productivity, or the

like. Available manpower reflects the stock of workers that

will be on hand in view of the assumptions set forth. Pro-

jected outcomes are the ex ante expected levels of employment

produced by the interplay of requirements and availables; the

results would be interpreted as projected surpluses or

2 7 Ibid., pp. 3-4.
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shortages. Projected outcomes with responses simply indicate

how the outcomes projection might be modified by virtue of

the responses generated by a knowledge of that projection.

Projected actuals reflect the reconciliations between differ-

ences in requirements and availables; actuals represent some

best estimate of the levels of employment and labor force

that will be observed in the target year, given the

assumptions. Thus it can be seen that each projection can

have a different meaning, and may be best designed for a

different use.28

Beyond carefully defining a projection and understanding

what it may mean per se,, the interpretation and usefulness of

a projection will also be determined by the projection

methodology. Some methods may be more scientific and well

throught through than others, and may be complex in technique.

Others may only be representations of a Delphic technique or

may realistically have no method at all. With this range of

sophistication, and lack of it, in technique, it is useful to

distinguish the characteristics of a scientific methodology.

First, any scientific projection technique has some

theory, regardless of how naive it may be. Frequently, the

simplest theory available is a no-change extrapolation; the

projected value will not change during the projection period.

A slightly more sophisticated method, linear extrapolation,

28 Hansen, op. cit., pp. 12-13.



15

assumes that the rate of change will not fluctuate. Input-

output models require the extension of at least two exogenous

elements, final demand and industry coefficients. For theory,

all projection methodologies are in one way or another de-

pendent on extensions of past relationships. This is true of

the sophisticated procedures as well as the simpler tech-

niques, but the reliance on extending the past by the more

complex methods is not so obvious. 29

A reasonable technique also will have data observations,

however few and untrustworthy they may be. In general it can

be said that the more sophisticated the theory is, the more

extensive will be the data requirements. A no-change extrap-

olation requires only one observation, a linear extrapolation

requires a number of observations of the variable to be

projected, and an input-output projection technique requires

a complete input-output table.30

Reasonable or scientific projections involve formulating

a verifiable projection by means of a method which is also

verifiable.31 A verifiable projection means that after a

certain time it must be possible to conclude unambiguously

whether the projection has turned out to be correct or not;

2 9Henri Theil, Applied Economic Forecasting (Chicago,
1966), pp. 1-3.

3 0 Ibid.

3 1 Ibid., pp. 10-13
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both possibilities should exist. In addition, there should

be no ambiguity as to the concepts used in the projection;

i.e., if national income is to be projected, one should state

explicitly whether it is deflated or not. There should be no

ambiguity as to the time interval; the distance between the

present and the moment of projection should be finite. Veri-

fication is impossible if this condition is not satisfied,

because the analyst can then maintain that the projection

time has not arrived.

Realistically one can be sure that a projection will

not coincide with the actual value. Therefore, projections

should be accompanied with probability statements on the

relation between the projection and the corresponding real-

ization. Also the projection can be given in different ways.

It can be a point prediction of a single number, or it can

indicate an interval within which the value is supposed to

lie. Alternatively, a multiple prediction can be made by

simultaneously projecting several numbers or variables.

Although the projection may be verified, it is not

necessarily true that the projection technique can be veri-

fied. In order for a projection to be scientific, the line

of thought which led to the projection must also be verified.

This implies that such a line of thought exists, that it can

be understood by others than the analyst himself, and that

these other people agree that the procedure is reasonable

even though they themselves might prefer another approach.
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In addition to the characteristics which have been

mentioned, a projection technique should be replicable at

different times and in different places both in terms of

cost as well as technical complexity of the model. Periodic

repetition will permit accumulation of a series of projec-

tions from which errors or bias within the data or methodology

can be identified and corrected to provide more accurate pro-

jections. Projection should also be updated to provide the

decision-maker with a projection which contains the most

recent data observations and assumptions about the future.32

In his Review and Synthesis of Research on Manpower

Forecasting for Vocational-Technical Education David Kidder

summarized the characteristics of a scientific technique, and

included (1) the structure of the model should be thoroughly

explained in language understandable to potential users of

the model; (2) the assumptions of the model should be reason-

able and should be explicitly and clearly stated; (3) pro-

jected estimate errors should be included; (4) projected

subtotals should be internally consistent, and should be

cross-checked to prove consistent; (5) accuracy analysis

should be an integral part of the projection process; and

(6) the technique should be replicable at different times and

3 2 David E. Kidder, Review and Synthesis of Research on
Manpower Forecasting for Vocational-Technical Education
(Columbus, Ohio, 1972), p. 5.
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places.33 Thus a standard can be used to evaluate and inter-

pret the reasonableness and acceptability of a projection and

its methodology.

As a final note, it must be emphasized that even the

most sophisticated method and best-designed projections are

estimates of unknown events in an unknown environment.

Writing for the Upjohn Institute for Employment Research,

J. E. Morton commented,

However complex the resulting methods and models, their
forecasting powers stand and fall with the validity of
the assumed or implied invariances. No procedure for a
priori validation of such presuppositions has yet been
found. Although compairson of realization with fore-
cast can help refute the soundness of the method that
produced the particular forecast, the reverse generally
cannot be inferred with certainty. Even the more re-
cent application of the "science of uncertain inference"
to the study of economic time series has not, by and
large, yielded satisfactory results with respect to
forecasting of economic time series. But there are
better and worse forecasting methods, and there are
more and less useful techniques. All in all, however,
socioeconomic forecasting still remains an art.3 4

Thus it can be seen that a projection cannot be assessed with

the precision of history and fact but instead should be

evaluated in terms of its contribution to successful decisions.

3 3 Ibid.

34J. E. Morton, On Manpower Forecasting (Kalamazoo, 1968),
p. 5.



CHAPTER II

A REVIEW OF MANPOWER PROJECTION METHODS

A variety of methods is found in the literature to

develop manpower projections, each with its own conceptual

base and level of sophistication. The purpose of this chap-

ter is to review the more notable methods and summarize the

state of the art. This discussion will illuminate the situa-

tions in which each method is appropriate and the problems

associated with each.

Since one purpose of this thesis is an application of

the Bureau of Labor Statistics Method A, this chapter will be

organized into several sections. The first sections will

briefly review the variety of methods and discuss their rel-

ative strengths and weaknesses. The final section will

provide a detailed discussion of Method A in order to fully

explain the conceptual nature and mechanics of the technique.

The discussion will establish the methodological base for the

remainder of the thesis.

While there are several methods to be reviewed in the

first section, and each may have unique characteristics,

there are similarities among structures and approaches taken.

For the review, it will be useful to organize the different

19
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methods according to these similarities to more easily

separate the structure and conceptual bases of the various

methods.

Borrowing from David Kidder in his Review for the ERIC

Clearinghouse,1 and from J. E. Morton in his survey of the

literature, On Manpower Forecasting, 2 the different methods

will be organized into three categories: unspecified models,

extrapolation models, and economic models. Unspecified

models are data-generated techniques in which the assumptions

and structure may not have been spelled out. Extrapolation

models extend a variable through the projected time period

ceteris paribus, the structure and assumptions being implicit

in the model. Economic models attempt to relate different

variables in a causal sequence, and range in complexity from

simple mathematical relationships to econometric simulation

models of structured behavioral systems. Each category and

each method require a different type of data, and depend

upon a different concept of model and structure; each re-

quires a different level of understanding on the part of the

analyst and may produce more or less acceptable results for

the user.

lDavid E. Kidder, Review and Synthesis of Research on
Manpower Forecasting for Vocational-Technical Education
(Columbus, Ohio, 1972), pp. 6-7.

J. E. Morton, Qn Manpower Forecasting (Kalamazoo, 1968),

p. 5.
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Unspecified Models

Unspecified models, in which the structure and assump-

tions may not have been clearly spelled out, are frequently

used to make projections. For example, economists in the

Bureau of Labor Statistics and the Bureau of Economic

Analysis often use their experience and knowledge to make

informed guesses about future trends. Kidder suggests "for

every agency econometric model, built with care and attention

to economic logic, tested for consistency and accuracy of fit,

there are ten staff members whose feel for the data and

trends permits them to outperform the model in forecasting

future events." 3

In the case of manpower projections, unstructured methods

include employer surveys, and the Unfilled Openings-

Occupational Outlook Handbook approach (UFO-OH) developed by

Norman Medvin of the United States Training and Employment

Service.4 The employer survey methods, including the Area

Skill Survey, the Training Needs Survey, the Leading Indi-

cators Method, and the Industry Expert Method, arrive at

future occupational demand in a labor market area by survey-

ing individual employers for projections of their needs in

selected occupations. In contrast, the UFO-OOH approach

3 Kidder, op. cit., pp. 9-10.

4 Norman Medvin, "Occupational Job Requirements: A Short
Cut Approach to Long-Range Forecasting," Employment Service
Review, IV (January-February, 1967), 61-74.
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utilizes data available from within the Federal and State

government agencies. The surveys and the UFO-OOH technique

both rely more on intuitive judgment, qualitative evaluation,

and local experience than scientific procedure.

Briefly, the employer survey assumes that employers can

best make projections for occupations; the procedure involves

sampling technique, questionnaire design, administration,

follow-up, interpretation, and community involvement. Using

the Area Skill Survey methodology developed by the United

States Bureau of Employment Security, the Ventura Project for

Ventura County, California sampled industries from goupings

stratified by firm employment size and occupational homo-

geneity. The sampled firms were sent a questionnaire contain-

ing a preselected list of occupational titles including local

shortage occupations, occupations in which training is avail-

able through local training institutions, occupations which

are numerically significant in the area, and occupations for

which there are numerous job orders to the local Employment

Security office. Beginning with the title, each firm was

asked to provide its current employment level, anticipated

employment levels at specified points in the future, and the

firm's replacement needs. 5

Other survey methods utilize different sampling techniques,

attempt to identify occupational patterns in a different

5Kidder, op. cit., pp. 9-10.
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manner, and expand or expedite the Area Skill Survey method.

For example, the Training Needs Survey is a simplified Area

Skill Survey which surveys fewer employers on fewer occu-

pations.6 The Leading Indicator method is based on the

assumption that firms can be identified in the various indus-

tries which are progressive in nature, and possess the latest

machinery and methods of production which would foreshadow

major occupational changes. To encourage cooperation and

response, employer surveys are typically designed and under-

taken in cooperation with community and business organizations.

Criticism of the survey methods center on the adequacy

of employer response. In his review of Project Vision, a

survey in the Milwaukee area, Kidder found that employers

confused occupational categories and often substituted their

own employee titles. In an employer survey, it may not be

clear what assumptions about the future the employer will

make, and the quality of the response may reflect the cost

to the employer of providing the information. Few employers

plan manpower needs even for a one-year period, and the per-

son within the firm made responsible for participating in

the survey may not possess the knowledge required to furnish

the data.

6 Robert C. Young, Vocational Education Planning: Man-
power Priorities and Dollars (Columbus, Ohio, 1970), pp.
25-26.

7William R. Fischer, Project Vision: An Experiment with
Occupational Needs Projection Techniques (Milwaukee, Wis-

consin, 1970), pp. 33-98.
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Other sources of error or bias can arise from the nature

of the sample and questionnaire. If occupations are non-

homogeneous within industrial groupings, expansion from a

small sample or low response could lead to absurd projec-

tions. Second, data generated by a survey could be weak if

questions were not made clear or employers simply did not

answer. Finally, the inability to predict new firms or plant

closures could distort the results.8

As an alternative to employer survey methods, the

UFO-OOH method relies on State Employment Security agency

(ES) records of unfilled job openings. The method assumes

that job orders with the ES reflect local employer needs, and

therefore the usefulness of the UFO-OOH method is determined

in large part by the degree of ES job market penetration. 9

In applying the technique, unfilled job openings are

examined to identify the occupations for which the number of

hard-to-fill openings maintains a substantial portion of the

total number of openings over a number of quarters. Then

an assessment of long-range opportunities for the hard-to-fill

or shortage occupations is undertaken through the qualitative

national projections found in the "Occupational Outlook Hand-

book." For each occupation, a notation would be made of

national long-range opportunity, adding by some prearranged

8 Kidder, op. cit., pp. 10-14.

9edvin, op. cit., pp. 61-74.
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code the size of the occupation and the intensity of the

projected growth and shortage, i.e., rapid growth, moderate

growth, slow growth, no change, or decline.

When the number and per cent of hard-to-fill openings

for an occupation is large and has been large for some time,,

and where the handbook indicates expansion, Medvin contends

that it would be reasonable to assume that the occupation

would expand in the area. However, the success of the method

would depend upon the ability of the local analyst to detect

local trends which run counter to national trends, such as a

plant closing, and make appropriate adjustments to the local

projection.

The limitations of the UFO-OOH technique are inherent in

the data used in the method. First, it may be argued that

there is danger in applying national trends to a local short-

age occupation. Second, there may be difficulty with occu-

pations in which the ES does little business and in which the

number of unfilled openings is consequently small. Banks or

craft unions, for example, may not come to the ES for recruit-

ment, and an occupation may appear small in the hard-to-fill

openings. Finally, there may be high employment occupations

in which there are considerable numbers of workers, but which

do not show up in the hard-to-fill listings. Although they

may not be shortage occupations, by their numbers they
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generate many openings and it would not be prudent to

10
eliminate them.

Summarizing the limitations of the unspecified models,

Kidder explains that the employer surveys and the UFO-OOH

technique are simply methods of collecting and arranging

employer manpower information in ways that might suggest

attention for further research. The methods are subject to

the errors of employers and the uncertainties of employment

service penetration; they are inherently short run in nature;

and they are difficult to evaluate since the way the model or

system will respond to change cannot be specified. The pro-

jections from these models, however, might alert a local

analyst to significant occupational change.1 1

Extrapolation Models

To a large extent, the unspecified models and the eco-

nomic models to be discussed in the next section depend upon

exogenous variables which are unknown at the time the pro-

jection is prepared and only transfer the projection problem

to another set of data. In contrast, the extrapolation

methods are modeled according to the behavior of a variable

through time, and simply extend a trend through the projected

time period.

10 Ibid.

1 1Kidder, 2p. cit., p. 17.
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The extrapolation techniques found in the manpower liter-

ature were adapted from the older science of time series

forecasting. In his Applied Time Series Analysis, Charles

Nelson discusses the development of the forecasting methods

and explains

One set of information that is always available to the
forecaster, however, and at very low cost, is the past
history of the variable being forecast. If that
history spans any considerable length of time, we might
reasonably entertain the possibility of inferring from
it the path which the variable is most likely to follow
in the future. 1 2

To reiterate the difference between a forecast and a

projection, a forecast is short term in nature, and a pro-

jection is long-term. Time series analysis and forecasting

are primarily concerned with separating and analyzing the

four components of a series--the trend, seasonal, cyclical,

and random variation--while projection methods are concerned

with only the trend. Thus the difference is one of emphasis,

and similar mechanical methods can be used to achieve either

result.

Borrowing from Nelson and the literature on forecasting,

the extrapolation methods can be categorized into three

classes of models: ad hoc models, deterministic models, and

time series models.13 The ad hoc models are naive methods

that depend only on recent past history. The deterministic

12 Charles R. Nelson, Applied Time Series Analysis (San

Francisco, 1973), p. 4.

1 3 Ibid., pp. 4-11.



28

models require more observations and treat the variable of

interest as a deterministic function of time. In time series

analysis a sequence of observations of a variable is viewed

as a realization of jointly distributed random variables.

This is to say that the time series models are stochastic

models in which the sequence of observations evolves through

time according to a probability law. J. E. Morton refers to

these extrapolation methods as direct models from which a

projection is made from within the variable of interest.1 4

The ad hoc models include no-change naive extrapolations,

constant absolute change, and constant relative change pro-

jeti. 15jections.15The no-change naive extrapolation simply assures

that the value in the base period will be held constant

through the projection period.

Projected (next year) = Actual (this year)

Alternatively, the constant absolute change method assumes

that the amount of change during the base period will continue

through the projection period.

Projected = Actual + absolute change this year

14 Morton, 2J . cit., p. 13.

15 Kidder, p. cit., p. 19.
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Constant relative change assumes that the rate of change

during the base period will continue through the projection

period.

Projected = Actual + per cent change this year

Although the ad hoc models may not be taken seriously,

they do offer simplicity and are often used to establish

standards of accuracy for other techniques. Nelson encour-

ages their use, arguing, "Because of the strong tendency

economic time series have to maintain their level or rate of

change, these naive predictors are often hard to beat.,16

The deterministic models assume that past growth has

followed a pattern which is a function of time and future

growth will follow a pattern which is predictable from the

past relationship.1 The simplest form is a straight line or

first degree polynomial, in which the variable is a linear

function and changes in constant absolute increments per unit

of time. The function is derived by least squares regression,

and is represented by

Yt + 9 = a + bG

where Yt + 9 is the variable in the projected time period 9,

a is the actual value of Y at base year t, and b is the

1 6Nelson, 2p. cit., p. 6.

1 7Walter Isard, Methods of Regional Analysis: An Intro-
duction to Regional Science (Cambridge, 1972), pp. 7-15.
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average annual absolute increment derived from past data.

Higher-degree polynomials and exponential curves can be used

to model nonlinear growth patterns.

Since the nonlinear trend functions increase without

limit and imply that growth will continue to an infinite

size, the growth patterns are often modified to include an

upper limit or growth ceiling. A modified trend function

is represented in the form

Yt + 9 = K + abG

in which b is a positive number less than unity, a is

negative, K is a constant and the upper asymptote. Common

modifications used in the social sciences produce an S-shaped

curve; examples include the Gompertz curve and the Pearl-Reed

curve.

While this discussion has only touched upon the variety

of deterministic models, the mechanics of fitting a trend are

simple. The difficulty in determining a trend over time is

in the selection of the appropriate function. To illustrate

the point, J. E. Morton extrapolated the trends developed

from several trend methods using a single time series and

obtained

linear-trend values of 86.1 and 87.8 million for the
visually selected points method and the least-squares
method, respectively; exponential trend values of
170.4 and 108 million for the methods, respectively; 18
and a second-degree polynomial value of 101.7 million.

18Morton, op. cit., p. 13.
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Thus, although different techniques do give similar estimates,

the discrepancies resulting from different functions are

quite pronounced.

Unfortunately, no procedure exists for selecting the

proper technique. A thorough understanding of the funda-

mental relationship to be described is needed, and a simple

trend extrapolation only assumes that some trend will con-

tinue over time. Nelson observes

Perhaps the most fundamental objection to any model
which represents a variable as a deterministic function
of time is the implication of the model that the long-
term evolution of the time series is completely syste-
matic and therefore highly predictable. 1

The third class of extrapolation method, the time series

model, is based on the concept of a sequence of observations

making up a time series as a realization of jointly distrib-

uted random variables. That is, a sequence of observations

is thought of as being drawn from a probability distribution.

With the observed values and the distribution, a distribution

function for a future observation can be constructed.2 0

The time series models include moving averages and

autoregression models which are short run in nature, and

appropriate for forecasting but not projecting. As the

future value is moved further from the observed values, the

confidence intervals of the distribution rapidly become too

1 9 Nelson, p_. cit., p. 5.

20 Ibid,, pp. 7-11.
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large to yield information on the probable occurrence of the

value. The models are mentioned here in passing only to

maintain consistency in the exposition of projection methods.

Although different from the definition of extrapolation

models established earlier, and perhaps more conceptually

related to the economic models to be discussed in the follow-

ing section, ratio and regression models might be discussed

as a fourth class of extrapolation model. While these models

do relate one variable to another as in an economic model,

the ratio and regression models are based on statistical

association and trend through time, and the mechanics are

similar to those of the extrapolation models. 2 1

Using a ratio method, one variable can be taken as a per

cent or ratio of another for which there is a reliable pro-

jection. Then the ratio or series of ratios can be extrap-

olated using an ad hoc or deterministic model. For example,

a ratio of medical doctors to population can be extrapolated

and applied to a population projection to compute the number

of doctors required if the ratio is to be maintained through

the projection period.

Alternatively, the relationship between two variables

that is suggested by the ratio method can be developed in a

statistical association more satisfactorily through regression

analysis. Using the example, the number of medical doctors

2 1I sard, op. cit., pp. 15-23.
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would be the dependent variable regressed on the independent

variable or predictor, population. The regression might be

linear or nonlinear in a form illustrated by the earlier dis-

cussion of deterministic models, and more than one independent

variable might be used in a multiple regression.

The regression techniques have the advantage of mathe-

matical precision; the models provide an exact mathematical

relationship among variables which may be related and causal

in influence, and manpower series can be projected on the

basis of variables that are thought to be more easily pro-

jected. However, several objections have been raised to using

regression for projection purposes.

In Methods of Regional Analysis, Walter Isard warns that

to project from a regression assumes that causal relation-

ships existing in the past will continue into the future;

such an assumption is seldom justified. Secondly, a high de-

gree of correlation among variables does not imply causality.

Independent variables may be so broadly defined as to be all-

inclusive, or the dependent and independent factors may only

be related through the dominant influence of a third variable

which is unaccounted for. Third, a host of statistical con-

ditions are necessary if the derived influences are to be

valid. 22

2 2 Ibid.
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In Methods of Correlation and Regression Analysis,

Mordecai Ezekiel and Karl A. Fox indicate that extrapolation

of a regression equation may be justified if there is an

a priori knowledge of the relationships in the regression,

based on technical facts, theories, or other evidence. How-

ever, they warn that extrapolation beyond the range of the

original data represents an extension into unknown fields,

where sudden changes in the nature of the relationships might

23
conceivably occur.

Beyond the shortcomings inherent in the structure of the

extrapolation models, it is noteworthy to mention the paucity

of occupational data at the SMSA level. Data for detailed

occupations are available from the 1950, 1960, and 1970

census of population. Annual time series data are available

from the current population survey, but only for aggregate

occupational categories.24 Other occupational data would be

restricted to ES records or specialized data such as employer

records. Thus the application of an extrapolation model

directly to occupational data might be limited by the lack of

trend data for SMSAs.

In summary, the extrapolation models are simple

extensions into the future. Their advantages lie in

23Mordecai Ezekiel and Karl A. Fox, Methods of Corre-
lation and Regression Analysis (New York, 1967)., p. 323.

24 "Texas Employment Situation, 1973," Bureau of Labor
Statistics, Regional Report Series of the U.S. Department of
Labor, No. 10 (Dallas, 1974).
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simplicity and the straightforward nature of the concept of

the models. However, the models rely on statistical asso-

ciation and assume that some unknown relationship will con-

tinue into the future, which may be questionable, and the

appropriate function for extension may be difficult to de-

termine. In addition, the lack of appropriate trend data

for an SMSA may limit the usefulness of the methods. The

projections from these models, however, can be used to repre-

sent long-run trends in occupational data, and may therefore

indicate the direction of change.

Economic Models

In contrast to the data-generated unspecified models

that depend upon employer perceptions and extrapolation

models that simply extend a variable through time, economic

models attempt to simulate the underlying economic process or

production relationship. First, functional relationships are

established among variables that are thought to be related.

Then, to make the projection, the relationships are held

constant through the projection period, or the relationships

are changed according to some predetermined pattern. While

the models discussed earlier have the advantage of simplicity

and some can be related in a statistical association, the

economic models are designed to reflect an economic process,

and may be more useful in making a projection.



36

In manpower literature, economic models are not

presented as occupation projection techniques per se. In-

stead, the models are discussed within a larger framework of

regional economic growth models. This approach may be ex-

plained thusly: (1) occupations taken separately are thought

to be only subunits of elements that are part of the larger

system of regional economic change, i.e., population and

employment; (2) there is a foregone conclusion in the liter-

ature that occupational composition and change are determined

by the characteristics of a client population and industry

composition and change; (3) because of the emphasis on output

and interindustry relations in the development of economic

models, and due to the lack of data and the late arrival of

interest in occupations, occupations were not included as

integral parts of these models of economic process.

Consequently, when occupational projections are to be

viewed within the context of an economic model, they are

generally explained as a function of another variable essen-

tial to the process. Thus the emphasis in this category of

models is not directly on occupations but on regional eco-

nomic growth, and occupations are usually included by simply

applying a distribution function to some aggregate measure

such as population or industry employment.

Reviewing the economic models would require reviewing the

theory and methods of measuring and explaining regional
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economic change. To do this in any detail would take the

discussion far outside the scope and intent of the thesis.

What will be done in this section is to review the general

approaches that may be taken to view regional change, and

then briefly discuss the more salient methodologies. The

discussion will only touch upon the larger field of economic

development theory and will simply provide a general overview

of the issues and mechanics involved.

According to Sidney Sonenblum of the National Planning

Association, economists approach regional change from two

general perspectives: studying the relationships among

variables within a region or studying the relationships be-

tween the region and the nation. Discussing the differences

between perspectives, Sonenblum said

Changes in the supply and demand of productive factors
in a region, changes in their efficiency and changes in
the goods and services they produce are significantly
affected by geographic shifts in production and people.
But the geographic shifts are themselves influenced by
differences in the economic capabilities of regions.
Here we have perhaps the most significant conflice of
perspectives: is the process of regional change best
viewed as one where national forces are the primary
determinants of the levels and growth rates of individ-
ual regions through their effects on the economic base
of the region, or best viewed as a process whereby the
internal structure of the individual region is the
primary determinant of growth as it responds to ex-
ternal forces and even contributes to the development
of those forces.2 5

25Sidney Sonenblum, "The Uses and Development of Regional

Projections," Issues in Urban Economics, edited by Harvey S.
Perloff and Lowdon Wingo Jr. (Washington, 1968), pp. 149-150.
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Sonenblum refers to the different approaches as perspec-

tives rather than models because they are related less to

statistical estimating procedures than to the analyst's view

of how best to introduce those factors believed to be primary

determinants of regional change. Obviously, an interaction

between the two perspectives determines change, but it is not

possible to comprehend in a single system all the relation-

ships relevant to a regional economic system. The analyst

must select the relationships he feels are most important to

describe the causes of change.2 6

The first general perspective--relationships between the

region and the nation--may be viewed in three ways: from an

allocation perspective, a location perspective, and a trading

perspective.27 There are few economic factors that are

national in the sense that they have no regional origins; how-

ever, many economic measures can be viewed as aggregates or

averages of regional values, and their consequences are

nationwide rather than localized. Thus a national change can

be allocated to a region, and the nationwide consequences or

average of a factor can be traced back to its origin. The

allocation perspective revolves around examination of the

share of a national change that is likely to occur in each

local area.

2 6 Ibid.

27Ibid., pp. 150-163.
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The location perspective is concerned with the geographic

distribution of factors that determine the location or expan-

sion of industries. Each region has a unique base of natural

resources, skilled labor, public services, educational

facilities and opportunities for external economies. Firms

consider these factors in their location decisions and a

region with a comparative advantage could be expected to grow.

While the allocation perspective emphasizes how the present

georgraphic pattern of economic activity came to be and how

it is likely to change, the location perspective emphasizes

"the decisions of firms as to why and how they should select

one location in preference to another when initiating or

expanding capacity. " 28

A third approach from the national view, the trading

perspective, emphasizes the nation as a system of commodity

flows; growth is determined by a region's trading relations

with other regions. Each region has industries which sell to

other areas. The region's growth depends on the growth of its

markets in other areas and the change in the share of those

markets that are satisfied by the region's product. The trad-

ing perspective concentrates on "the manner and extent to

which any region (1) does and can avail itself of the natural

advantages of other regions through imports, and (2) does and

2 8 Ibid., p. 158
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can compete with these other regions in the disposal of its

products in the several regional and subregional markets. "29

While the national perspectives view regional growth as

external in origin to the region, regional growth focuses on

how the internal structure of a region determines change. An

analysis of the relationships among variables within a region

is generally approached from three perspectives: a stages

perspective, an impact-multiplier perspective, and a pro-

duction-function perspective.30

The stages perspective argues that viable regions

simply get bigger. Growth is initiated through an export

activity. As growth occurs the export base begins to diver-

sify and create more growth. Then the growing region reaches

some magic size or theshold beyond which growth continues

because of the accumulated infrastructure. Wilbur R.

Thompson explains

The very large metropolitan area is even more distinc-
tive in its depth than in its breadth. The local social
overhead--the infrastructure--that has been amassed is,
more than export diversification, the source of local
vitality and endurance. Stable growth over short
periods of time, say up to a decade, is largely a matter
of the number of different current exports on which
employment and income are based. But all must rest
ultimately on its capacity to invent and/or innovate or
otherwise acquire new export bases.3 1

2 9 Isard, Methods of Regional Analysis, o. cit., p. 122.

3 0 Sonenblum, op. cit., p. 164.

3 1Wilbur R. Thompson, "Internal and External Factors in
the Development of Urban Economics," Issues in Urban Economics,
edited by Harvey S. Perloff and Lowdon Wingo Jr. (Washington,
1968), p. 53.
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Thus, the stages perspective emphasizes the process of

resource depletion and discovery on the one hand, and shifts

in demand and technology on the other.

Another approach, the impact-multiplier perspective,

concentrates on the effects of a major event on regional

change. Regional multiplier relationships are spelled out in

interindustry product or value flows. Then when an event

occurs that will dominate regional developments, the region's

change can be anticipated by measuring the consequences it

generates. This perspective emphasizes the cross-sectional,

structural change that occurs in response to a change in any

one industrial sector.

The final view of how regions change, a production-

function perspective, attempts to isolate the effects of the

supply of the factors of production on total output. The

output of a region is determined by some mix of labor,

capital stock, and its productivity; changes in the supply

and efficiency of these factors alter growth. While the

emphasis in the stages and impact-multiplier perspectives is

on the effect of a change in the demand for regional outputs,

the production-function perspective focuses on measuring the

social, economic, and political constraints affecting

production inputs.

While regional change may be viewed from each of the

several perspectives discussed, the differences among
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perspectives may be only a degree of emphasis and interpre-

tation. In the literature, attempts to operationalize a

model of regional change generally involve trend analysis

and/or an economic base multiplier technique. Although the

different theorists and their models vary in complexity and

may have a different approach, regional growth and projection

models usually make use of one or more of five types of

models: a ratio-trend model, a shift-share model, an export-

base model, an input-output model, or a production function

model.

The simplest procedure is to project a given variable in

a region in terms of the trend of its ratio to the comparable

national variable, using the ratio to allocate a national

projection to the region.32 The method utilizes regression

and extrapolation techniques discussed in the previous section

and implicitly builds in the effects of external events on

the smaller region which will cause future changes from past

regional trends.

Although the model has conceptual limitations which were

discussed earlier and does not directly identify external

events influencing the region, the method is popular in the

field of regional projections and is an integral part of many

of the more sophisticated economic models. The ratio method

is used to project local employment in the National Planning

32Sonenblum, 2R. cit., p. 152.
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Association's regional projection model, and was used to pro-

ject employment by industry for Dallas in the NPA's work in

Economic Potentials Handbook.3 3  In addition, the ratio model

may be used to project different aspects of the other four

models, including the fairly complex input-output models.

Like the ratio-trend model, the shift-share techniques

attempt to discern regional departures from national growth

rates and project future trends from the differences.3 4  In

its simplest form, the shift-share technique distinguishes a

proportional growth element and a differential growth element

between a region and the nation for each variable being con-

sidered. For example, when considering industrial growth,

the proportional or component-mix effect distinguishes the

amount of regional growth attributable to the region's

industrial composition. Then the differential or regional-

share effect distinguishes the amount of regional growth

attributable to each industry in the region. A region may be

replete with industries which are slow-growing nationally,

but may have a competitive advantage which causes some

industries to expand rapidly and permit rapid regional growth.

3 3 Southern Methodist University Institute of Urban
and Environmental Studies, Economic Potentials Handbook 1973:
Dallas/Fort Worth Metroplex (Dallas, 1973), pp. v-3-v-5.

3 4 Robert B. Britzfelder, "Geographic Trends in Personal
Income in the 1960's," Survey of Current Business (August,
1970), pp. 14-22.
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Theoretically, using the shift-share model, a national

growth rate and a differential growth rate would be projected

and applied to project future regional trends. Departures

from the national rate would be explained and projected using

measures of the region's unique resource base and competitive

advantage. Realistically, however, because of the paucity of

data and since industrial location theory has produced little

empirical evidence on the causal factors that determine

industrial location patterns, the differential growth rates

are typically projected with an extrapolation model, and the

shift-share model is actually no different from a ratio-trend

model with its attendant limitations.3 5

A third type of model identified from the literature, the

export-base techniques, distinguishes between basic or

primary industry in a region, and service or residential

industry. Explaining the technique, Isard writes

This premise states that the reason for the existence
and growth of a region--whether it is a community or a
small resource area at one extreme or a huge metro-
politan or resource region at the other extreme--lies
in the goods and services it produces locally but
sells beyond its borders. These basic activities not
only provide the means of payment for raw materials,
food, and manufactured products which the region can-
not produce itself but also support the service
activities, which are principally local in productive
scope and market areas.3 6

3 5 "OBERS Projections," Bureau of Economic Analysis,
Social and Economic Statistics Administration, Bulletin of
the U.S. Department of Commerce, Vol. I (Washington, 1972),
pp. 26-29.

3 6 Isard, pp. cit., p. 190.
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Using this distinction, a basic-service ratio can be

constructed to describe either the proportion between employ-

ment in basic or export activities and employment in the

service activities or the proportion between the change in

basic to the change in the service components. The regional

employment multiplier is simply the ratio of total employment

to basic employment. Then, with a projection for growth in

the basic industries, the ratios and multiplier can be used

to provide projections for the service industry and total

employment.

While the export-base concept is widely used in the

field, the method has several limitations. Richard B.

Andrews summarizes

In the field of technique itself there exist serious
blind spots. For example, there does not seem to be
any accepted technique of delimiting the economic
community. Yet this is crucial if we are going to
talk in terms of exports from and service within a
community. This leads in turn to the difficulties of
base identification and measurement. Are we to talk
about the base in terms of numbers of employees, value
of product, volume of wages paid, or some combination
of these? What are the implications of using some of
these measurements singly as is done at present? Is
our classification of basic activities clear and
meaningful? This author thinks that it is not. 3 7

In addition to the difficulties associated with the ratios,

the success of the technique ultimately depends upon the

3 7 Richard B. Andrews, "The Economic Base Theory and Its
Implications," The Techniques of Urban Analysis, edited by
Ralph W. Pfouts (West Trenton, New Jersey, 1960), p. 17.
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adequacy of the projections of the basic industry, which in

turn rely on some other method.

Illustrating how these models may actually be used, the

model developed by the Bureau of Economic Analysis for the

regional projections found in "OBERS Projections," which

includes Dallas and Fort Worth, relies on the ratio-trend

method, the shift-share technique and an export-base model.

First, projected national employment is allocated to basic

industries within a region through a shift-share model. For

that step, the projected differential growth element is

developed with a ratio-trend method. Then, the projected

basic employment is further allocated to service industries

within each region through a set of export-base multipliers.

Thus, the OBERS model is constructed from three conceptually

different economic models.3 8

Perhaps the most conceptually complete and technically

difficult among the regional growth models, the interindustry

input-output model, depicts the interdependence among indus-

trial sectors of a region by measuring the flow of goods and

services among sectors. The model is based on the belief

that there is a fundamental relationship between the volume

of output and the volume of inputs; the input-output relation-

ships measure the inputs from each sector that are required

by every other sector to produce a unit of output, i.e., all

3 8 "OBERS Projections," p. cit., pp. 26-29.
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outputs are equal to all inputs. Thus, a completed input-

output model goes beyond the simple export-base multiplier

concept, providing detailed presentation of the production

and distribution patterns of individual industries and how

activity in one industry affects all other industries or

sectors within a region.

The basic analytical unit of the input-output model is

a transactions table. To construct the table, the region's

industry sectors are identified and arranged in an industry-

by-industry grid, including a household or labor sector, an

import sector, and an export sector. Then each industry's

purchases from every other industry are entered into appro-

priate column cells. Each row of the grid represents an

industry's sales or distribution to all other industries.

Thus, the input-output table is a system of double-entry

bookkeeping from which the analyst can determine the change

in sales, and therefore output, for all industries associated

with a unit change in the output of any other industry.

Assuming a constant production relationship among sec-

tors, a region's economic activity can be projected by

introducing estimated future final demand into the model and

tracing the direct and indirect effects on each contributing

industry within the system. That is, the input-output

relationships can be used to determine the amount of labor

and other inputs required to produce the projected level of

final demand.
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The basic assumption that the cents' worth of inputs per

dollar output remains constant as output varies gives rise to

major criticisms of the technique. The ratio of inputs to

outputs could change due to economies of scale realized

through industrial growth. Also, external economies may be

associated with the expanding industrial base of a growing

region. Third, price changes and changes in technology may

induce substitutions among inputs, altering the basic input-

output relationships. These criticisms have led to attempts

to project technical coefficients within the transactions

table, usually involving some application of an extrapolation

model.39

Conceptually related to the input-output model, but much

less involved statistically, the production function model

associates changes in aggregate output or production with

changes in aggregate inputs. A well-known version, the Cobb-

Douglas function, relates production (P) with labor (L) and

capital (C) inputs in an exponential relationship of the

form

P = a Lr Cs

where the exponents r and s are interpreted as the partial

elasticities indicating the relative change in production

corresponding to small changes in labor and capital inputs.4 0

3 9 Isard, op. cit., pp. 311-343.

4 0 Paul H. Douglas, The Theory of Wages (New York, 1934),

pp. 59-67.
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The inputs can be modified to include any number of

input variables; when a relationship has been determined,

future estimates can be substituted for P to compute a pro-

jected value for labor. For the Denver metropolitan area,

the relationship was modified to include labor as the only

input variable and P was projected with an extrapolation

model. Thus the production function may be subject not only

to the criticisms of the input-output model, but also to the

limitations of extrapolation techniques.41

In sum, economic models are less involved with pro-

jecting occupations than measuring regional economic change.

Unlike unspecified models and extrapolation models, economic

models attempt to describe or simulate the basic underlying

economic processes and production relationships within a

region; occupations are included only as a subunit or function

of a larger element within the system.

While the determinants of regional change may be viewed

from many perspectives, the mechanical models generally

involve a trend analysis and/or an economic-base multiplier

technique. Although these models may comprehensively describe

a regional economic system and be as complex as an input-

output model, each method ultimately relies on some

4 1 Charles M. Franks and William W. McCormick, "A Method
for Forecasting Regional Employment by Occupation,"
Methodology for Projection of Occupational Trends in the
Denver Standard Metropolitan Area, edited by L. Fishman,
W. E. Roberts, C. M. Franks, and W. W. McCormick (Boulder,
Colorado, 1965), pp. 8-14.
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predetermined projection of a larger system and may utilize

an extrapolation model. Their advantage lies in the under-

standing and descriptive portrayal of the elements that

influence regional change.

BLS Method A

Although several methodologies were available to local

analysts, the Bureau of Labor Statistics (BLS) undertook a

program to periodically provide national projections with a

method for the use of such projections in developing local

projections of manpower requirements by occupation. The

objectives of the program were to aid analysts in developing

or improving local projections and to "help fill a gap in

manpower information. "42

The results of the program, the national projections

themselves, and the method for developing local projections

were published in the several volumes of "Tomorrow's Manpower

Needs" ("TAMN"); 43 BLS anticipates revisions every few years

to reflect the latest information and research. An unpub-

lished companion document, "Handbook for Projecting Employ-

ment by Occupation for States and Major Area, "44 provided a

4 2 "Tomorrow' s Manpower Needs," Bulletin of the Bureau of
Labor Statistics, U.S. Department of Labor, No. 1606
Vol. I (Washington, 1968), p. iii.

43Ibid., p. 8.
4 4 Manpower Administration, U.S. Department of Labor,

"Handbook for Projecting Employment by Occupation for States
and Major Areas," unpublished monograph (Washington).
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detailed method for developing local projections using

"1TMN. "

For the method BLS assumed (1) local projections could

more reliably be made within a framework of national projec-

tions; (2) analysts familiar with local factors affecting

industry and occupational employment could best project local

manpower requirements; and (3) the methodology should take

into account the resources of the local analyst, and the

volume, accuracy, and detail of the projections required.4 5

To construct the method, BLS attributed the future level

of employment in a particular occupation to two factors:

total employment in industries and the occupational compo-

sition within industries. BLS explained

. . . the future employment level of individual indus-
tries is a primary determinant of occupational require-
ments because of each industry's unique occupational
structure. The second factor influencing the trend in
occupational employment is the changing occupational
distribution of employment within industries. The
application of new technology, changes in establishment
size, the development of new products, etc., are occur-
ring constantly within an industry. All these factors
spur growth in the relative requirements for some
occupations, and at the same time reduce the relative
need for others.4 6

BLS notes that manpower analysts have generally felt

that over periods as short as a decade, the occupational

structure of most industries remains relatively stable, and

4 5 "Tomorrow's Manpower Needs," op. cit., p. iii.

4 6 Ibid., p. 8.
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changes in industrial employment are the principal determi-

nants of occupational change. However, empirical evidence

suggests this is not the case.

In a test, BLS examined the change in twenty-nine spe-

cific occupations between 1950 and 1960. One half, or

fourteen, were more strongly affected by industry employment

shifts, while shifts in occupational structure were dominant

in the remaining fifteen. The results of the test "appear to

indicate that for ten years or longer, shifts in industry

employment and changes in occupational structure within indus-

tries were about equal in determining employment changes.4 7

This means that to project occupations it was necessary

to project total employment for each industry and relate

industry employment to a projected occupational composition

for that industry; summing an occupation for all industries

would provide total employment for each occupation. For the

industry projections BLS recommended that local analysts use

least squares regression to determine a trend relationship

between employment in an industry over time with national

employment in the same industry. Then national industry pro-

jections could be used in the regression relationship to

project employment for each local industry. To support the

method BLS explained

This technique may provide particularly good results for
industries that sell their products in a nationwide

4 7 Ibid.
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market, as do most manufacturing and mining industries
and some industries in other divisions. For example,
if employment in basic steel is growing in an economy,
steel plants across the country will be increasing
employment.4 8

For industries that do not sell in national markets, BLS

contended

A tendency exists also for area and national
employment trends in industries that sell in local
markets to move in a consistent and measurable relation-
ship over time. The following are several reasons for
this fact: (1) The area is a part of the Nation and
and area industry employment changes are reflected in
the national industry employment levels; (2) the pattern
of demand for products of local industries is affected
by population and income in the region which, in turn,
are influenced by basic social trends which affect the
whole nation. Generally, if population and income are
rising rapidly in the Nation, they also are rising in
most sections of the country, and providing income to
people for purchasing many of the products and services
of local market industries; (3) a great amount of
homogeneity exists across the U.S.49

National industry employment projections were developed

through an application of the national input-output model

described in "Patterns of U.S. Economic Growth."50 First a

potential growth rate of real GNP was derived by projecting

the labor force to the target year, assuming an unemployment

rate and projecting the rates of change of productivity and

average hours-paid. Real GNP was then allocated among

48 Ibid., p. 7.

4 9 Ibid.

5 0 "Patterns of U.S. Economic Growth," Bureau of Labor
Statistics, Bulletin of the U.S. Department of Labor, No. 1672
(Washington, 1970), pp. 51-77.
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industries by using assumptions about foreign trade and

behavioral equations and trend analysis to explain consumer

expenditures, investments, and government expenditures. De-

tailed industry product studies and trend analyses were used

to project the technical coefficients in the input-output

table; the GNP, which had been allocated among industries, was

then backed through the table to provide estimates of total

output for all industries. As a final step the projected

output by industry was translated into employment through the

use of industry productivity projections. These final esti-

mates were then to be allocated to local industries through

regressions and analysis developed by local analysts.

To project the occupational composition of local indus-

tries, BLS proposed two alternative methods, Area Projection

Method A and Method B.51 In Method A, estimates of area

occupational employment are made by applying base year and

target year national-occupational patterns to the local

industry employment estimates for each year, summing the

resulting occupational employment to area totals, computing

a rate of change of each occupation, and applying the change

rates to separately estimated base-year local occupational

totals from the U.S. census of population. In effect, the

method applies to the actual number of workers in each

occupation in an area, a change factor reflecting the

5 1 "Tomorrow's Manpower Needs," _pp. cit., pp. 7-12.
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projected growth of each industry employing that occupation

in the area, weighted by the incidence of that occupation in

each industry nationally.

Method B integrates national industry-occupation struc-

ture trends with a specially developed local base period

industry-occupation matrix. For Method B, the local base

period matrix is developed separately. Then the rates of

change in occupational composition projected in the national

industry-occupation matrix are applied to the local base

matrix. The projected local occupational compositions are

then applied to projected local industry employment, and each

occupation is summed for all industries to local occupational

totals.

The national projections of occupational composition of

industries were developed from the BLS industry-occupation

employment matrices described in "Occupational Employment

Patterns for 1960 and 1975, "52 and "TMN," IV.53 First, occu-

pational distributions were developed for 1960, 1967, and 1970

dividing total employment into 116 industries cross-classified

by 160 occupations. Based on time series data between 1950

and 1970, the changing occupational compositions of detailed

industries were then projected by simple trend analysis.

5 2 "Occupational Employment Patterns for 1960 and 1975,"
Bulletin of the Bureau of Labor Statistics, U.S. Department
of Labor, No. 1599 (Washington, 1968).

5 3 "Tomorrow's Manpower Needs," op. cit., IV.
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Efforts were made to identify the cause of past changes in

structure, determine whether the changes would continue, and

identify emerging influential factors. Some occupations were

adjusted to agree with estimates based on direct quantitative

relation to demand variables, i.e., mechanics and the demand

for autos. In others, selected trends were used to avoid

atypical variations, i.e., occupations associated with de-

fense expenditures. The trends and modifications were then

incorporated into a complete, consistent industry occupation

employment distribution matrix illustrating the occupational

composition of a particular industry and economy during the

target year. These distributions were to be used by local

analysts in Method A or Method B.

In selecting the method to use, BLS advises the local

analyst that although Method B is procedurally superior, it

may be less desirable than Method A because

The development of the special area matrix required by
this technique could prove to be a difficult and
resource-consuming task. Furthermore, the projections
might prove less desirable, if data limitations forced
the creation of an area matrix with considerably less
industry detail than that available at the national
level.5

BLS further explained

Method A seems to offer the best balance between the
systems input requirements and the quality and quantity
of projections produced. Its relative simplicity and
adaptability to smaller areas makes it especially
attractive.5

5 4 Ibid., I, 13.

55 Ibid.
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In a research report on "TMN," BLS found that because of the

resource problems and technical limitations of Method B, most

of the forty state employment agencies that had undertaken

development of projections had chosen to use Method A.

Although Method B is more complex, the premise of each

is the same. BLS believes that while the occupational

distribution of an industry will vary from area to area be-

cause of locational factors, the utilization pattern of an

occupation is determined by technology, the product mix, and

the production process, which tend to be national in scope.

Thus the projected local occupational distributions are pred-

icated not on the assumption that local occupational patterns

are the same as in the nation, but that the rate of change in

the local occupation composition of a particular industry will

be essentially the same as in the nation. While the assump-

tion is consistent with industry employment assumptions of

similarity of trend and homogeneity, Project Vision and Kidder

point out that this may not always be the case, and "TMN"

warns that occupational projections developed through the use

of these relatively mechanical systems should be viewed only

as first approximations.

To evaluate the proposed method of projecting occu-

pational change, BLS tested Method A between 1950 and 1960 for

nine SMSAs. National occupational patterns were applied to

their corresponding 1950 and 1960 industry employment in each
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SMSA as reported in the decennial census. The estimated

occupation employment levels were then added to all-industry

totals in the base (1950) and target (1960) years and were

used to determine the rate of change for the decade. The

rates were applied to 1950 occupational employment reported

in the census in 1950. The resulting projections of employ-

ment for 1960 by occupation were compared to actual data from

the 1960 census.

In the test, Method A projected over 36 per cent of the

occupations within 5 per cent of their actual employment and

86 per cent within 25 per cent. The test showed that in

smaller SMSAs accuracy declined, but the projections did re-

flect many of the important employment shifts that occurred

during 1950-1960. Even though the test assumed that perfect

projections of national occupational patterns and SMSA indus-

trial employment were available, the results indicated that

the method might be successful particularly when the cri-

terion of judging the accuracy is the success of the meth-

odology in projecting employment change. The good performance

of the method in the tested SMSAs was attributed to a diver-

sity of industrial mix and a rate of growth near the national

average.

To conclude, the BLS method consists of two elements:

projecting the occupational composition of industries and

projecting total employment for industries. Tests indicate
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that Method A can be used successfully in some SMSAs and thus

projecting the occupational composition of industries becomes

a mechanical process. The primary concern of the analyst is

projecting industry or regional growth.

For industry projections, BLS recommends a regression

scheme to allocate a share of national growth to a region, a

technique similar to other economic models. The significant

departure is the attention to projecting occupational compo-

sition, which BLS has shown to be a critical factor in

projecting occupation change.

Summary

In the manpower literature, there are three general

categories or types of models which can be used to project

employment in occupations: unspecified models, extrapolation

models, and economic models. The unspecified models are only

ways of collecting and arranging data provided by an employer;

the analyst really does not know what the data represent.

The extrapolation models are simply mechanical techniques of

fitting a growth trend and extending it into the future.

Neither technique explicitly explains why employment in an

occupation may be changing; the analyst realistically has no

way of rationalizing his projection.

Economic models attempt to simulate the underlying

economic processes of a region, by relating to larger aggre-

gate measures critical to the system. Thus the analyst can



60

at least hypothesize causal relationships influencing

regional economic change and then relate those forces to

occupations. Aside from the limitations of projecting aggre-

gate regional growth, these models do not deal with the

forces within the aggregate that may be changing occupational

patterns, i.e., the effect of technological change on the

occupational composition within an industry. This is the

significant next step taken by the model suggested by BLS.

The BLS method explains that occupational projections

are to be developed from two distinct elements: the change in

the occupational composition within industries and the change

in the total employment of industries. Further, local occu-

pational projections can be developed from the change in

national occupational composition and national industry

employment trends.

Since a purpose of this thesis is an application of BLS

Method A, the following chapters will develop each element of

the method for the Dallas and Fort Worth SMSAs. Chapter III

will project employment for industries and Chapter IV will

develop occupational projections. Each chapter will explain

its methodology, develop the projections, and evaluate the

results.



CHAPTER III

PROJECTING EMPLOYMENT FOR INDUSTRIES

IN THE DALLAS AND FORT WORTH SMSAS

Projecting the level of total employment for industries

in the target year is the first major step required in de-

veloping Method A for SMSAs. It is perhaps the most impor-

tant move in applying Method A since industry projections

will determine overall growth level; this step is most

influenced by local analysts. Local analysts must determine

the projected level of industry employment using the mechan-

ical and intuitive methodologies they feel are most appropri-

ate and provide the most reasonable results. Converting

industry projections into occupation projections then requires

only an application of predetermined national industry

occupation distributions.

The purpose of this chapter is to develop and evaluate

industry projections necessary for an application of Method A

to the Dallas and Fort Worth SMSAs. Projections will be

developed using the industry projection methodology described

in "Tomorrow's Manpower Needs"1 and in the "Handbook for

1 "Tomorrow's Manpower Needs," Bulletin of the Bureau of
Labor Statistics, U.S. Department of Labor, No. 1606, Vol.I
(Washington, 1968), pp. 6-7.

61
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Projecting Occupational Requirements."2 They will be eval-

uated through trend analysis and comparisons to other

projections.

Ideally the reasonableness of a projection would be

evaluated by first using the methodology, data, etc., to

develop an ex post facto projection in order to test the

mechanical procedure against known actual values. The method

could then be moved forward to the target date. Unfortunately

not enough historical data are available for the Dallas and

Fort Worth SMSAs to construct such a test, and the reason-

ableness of the projections in this chapter will necessarily

be evaluated in terms of their simple relation to recent

trends and their comparability to other projections.

Projections of industry employment levels in 1980 are

available for the Dallas and Fort Worth SMSAs in the Economic

Potentials Handbook developed by the National Planning Asso-

ciation3 which might be used for the industry element in this

thesis. However, the industry projections will be developed

using the approach suggested by BLS in order to maintain

consistency in the application and evaluation of Method A.

2Manpower Administration, U.S. Department of Labor,
"Handbook for Projecting Employment by Occupation for States
and Major Areas," unpublished monograph (Washington),
pp. 11-1-111-24.

3 Southern Methodist University Institute of Urban and
Environmental Studies, Economic Potentials Handbook 1973:
Dallas/Fort Worth Metroplex (Dallas, 1973), pp. 11-1-11-50.
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Although employment projections are not provided by industry,

projections of total employment are available in the U.S.

Department of Commerce "OBERS Projections" study. These

alternative projections will be compared to the results of

the BLS method and used in evaluating the reasonableness of

the approach.

No attempt will be made to incorporate the intuitive

judgment of local experience recommended by BLS. Community

involvement and input are beyond the scope of this thesis and

adjustments of that nature are difficult to include in a

quantitative methodology.

This chapter will include three sections: developing

projections of industry employment, a trend analysis of the

projections, and a comparison of alternative projections.

The first section, developing projections, will include a

description of methodology, assumptions, data, results, and

projections for the Dallas and Fort Worth SMSAs. The second

section will provide a simple trend analysis of the projec-

tions using shift-share analysis. The third section will

compare the projections developed through the BLS technique

with the projections found in "OBERS Projections"
5 and

4 "OBERS Projections," Bulletin of the Bureau of Economic

Analysis, U.S. Department of Commerce, Vol. V (Washington,
1972), pp. 61, 88.

5Ibid.
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Economic Potentials Handbook.6 The chapter will conclude with

a summary evaluation of the projections and their analysis.

Developing Projections of Industry Employment

As was mentioned in Chapter II, BLS recommends using

least squares regression to develop a statistical association

between national and SMSA industry employment. Then national

industry projections can be substituted into the equation to

estimate local employment in the target year. The rationale

for this procedure is simply that the dynamics of the aggre-

gate industry is representative of the market in which the

local industry must participate; the forces shaping the aggre-

gate will also affect the local industry. From the discus-

sion on regional growth models, it can also be seen that

regression is a conventional method of allocating aggregate

growth to smaller subareas.

Since the SMSA projections will be determined by national

industry projections, they will be constrained by the assump-

tions about 1980 set forth by BLS in the national projections.

The assumptions include a labor force of 100.7 million, armed

forces of 2.7 million, civilian labor force of 98.0 million,

unemployment (3 per cent) 2.9 million, and civilian employment

6Economic Potentials Handbook, p_. cit.

7"Tomorrow's Manpower Needs," No. 1606, op. cit., p. 7
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of 95.1 million.8  BLS further assumes

(1) The international climate will improve. The United
States will no longer be fighting a war, but on the
other hand, a still guarded relationship between the
major powers will permit no major reductions in arma-
ments. This would still permit some reduction from the

peak levels of defense expenditures during the Vietnam
conflict. (2) The institutional framework of the Amer-
ican economy will not change radically. (3) Economic,
social, technological, and scientific trends will con-
tinue, including values placed on work, education,
income, and leisure. (4) Fiscal and monetary policies
will achieve a satisfactory balance between low unemploy-
ment rates and relative price stability without reducing
the long-term economic growth rate. (5) All levels of
government will join efforts to meet a wide variety of
domestic requirements, but Congress will channel more

funds to State and local governments. (6) Problems
posed by air and water pollution and solid waste dis-

posal may require an increasing amount of the nation's

productive resources, but will not damen significantly
our long-run potential rate of growth.

These assumptions reflect what can be expected in 1980 if

trends continue, if the policy objectives of the Federal

government are successful, and if they do describe the en-

vironment in which local projections can be expected to occur.

Procedurally, the suggested BLS method includes (1) col-

lecting and arranging time series of annual average wage and

salary employment for each industry in each geographic unit

to be used in the analysis, (2) regressing employment in each

industry in the SMSA against the industry's national employ-

ment and determining the equation with the best statistical

8 "Tomorrow' s Manpower Needs," Bulletin of the Bureau of

Labor Statistics, U.S. Department of Labor, No. 1737, Vol. IV
(Washington, 1971), p. 3.

9 1bid.
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association and goodness of fit, (3) substituting projected

national industry employment into the equation to estimate

local projected industry employment, and (4) adjusting the

projected local wage and salary employment estimates to total

employment.10 A modification of the recommended procedure is

to include industries in Texas in addition to the U.S. as an

independent estimating aggregate for the Dallas and Fort

Worth SMSAs.

There could be industries that are unique to Texas;

including the state is merely an attempt to include the

aggregate markets for which the local industries are similar

and a part. This is to say that Texas is included as an

alternative independent variable that in some cases might be

used to strengthen the statistical associations within the

BLS conceptual framework. In the cases where the statistical

relation is strengthened by including the state, a separate

projection will be made for the state industry with the same

regression methods.

The time series of annual average non-agricultural wage

and salary employment for Texas and the Dallas and Fort

Worth SMSAs were obtained from unpublished records of the

Texas Employment Commission (TEC); national data were col-

lected from the Bureau of Labor Statistics' "Employment and

10Manpower Administration, U.S. Department of Labor,
"Handbook," op. cit., pp. 1-1-111-24.
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Earnings, United States, 1909-1972." 11 Wage and salary

employment refers to persons on establishment payrolls who re-

ceive pay for any part of the pay period which includes the

twelfth of the month. It excludes proprietors, self-employed,

unpaid family, farm workers, and domestic workers. Salaried

officers of corporations and civilian government employees are

covered, but Federal military personnel are excluded. The

establishments are classified into industries on the basis of

their principal product or activity, in accordance with the

Standard Industrial Classification Manual, 1967 (S.I.C.). 12

BLS recommends using time series of at least ten years

in length to insure accuracy in regressions. BLS also en-

courages including as much industry detail as possible to

insure adequate representation of the local industry mix in

the occupation distribution element, and to provide an expla-

nation and consistency check within the projections.1 3

Accordingly, as much data were collected as could be obtained

from TEC.

Time series for twenty-eight industrial classifications

were collected for 1958-1972 for the Dallas SMSA and 1960-1972

11 "Employment and Earnings, United States, 1909-1972,"
Bulletin of the Bureau of Labor Statistics, U.S. Department of
Labor, No. 1312-9 (Washington, 1973).

12 Executive Office of the President, Bureau of the Budget,
Standard Industrial Classification, 1967 (Washington, 1967).

13Manpower Administration, U.S. Department of Labor,
"Handbook," .p. cit., pp. 11-3-11-5.
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for the Fort Worth SMSA. Then corresponding series were

developed for the U.S. and Texas. The industrial detail

(shown in Table I and Table II) is limited, but greater de-

tail either could not be provided by TEC, or was not available

prior to 1968.

Following the BLS recommendation, data for each industry

in the Dallas and Fort Worth SMSAs were arranged and examined

with five basic regression relationships. These relation-

ships were of the forms

(1) Yr = a + bXt

(2) Ys = a + bXn

(3) Ys = a + bXn + cXt

(4) Ys = a + bXn + cXt + dXs

(5) Ys = a + bXt

where

Yr = ratio of SMSA industry employment and national

industry employment

Ys = SMSA industry employment

Xn = national industry employment

Xt = time

Xs = state industry employment

BLS includes Xt as an independent estimating variable to

"account for the affect of all other factors directly in-

fluencing industry employment in a particular region.".4

1 4 "Tomorrow's Manpower Needs, 2p. cit., p. 7.
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TABLE I

RELATIONSHIP OF DALLAS SMSA INDUSTRY EMPLOYMENT TO
U.S. INDUSTRY EMPLOYMENT, TIME AND TEXAS INDUSTRY

EMPLOYMENT, REGRESSION RESULTS, 1958-1972

Dependent Constant
Variable Term

Wage and Salary Total -408.6400

Manufacturing -128.4400

Durable Goods - 88.7658

Lumber and Wood Products 1 9849

Furniture and Fixtures - 1.0619

Stone, Clay and Glass Products 1.6452

Primary Metal Products 0.2752

Fabricated Metal Products - 0.1701

Machinery except Electrical - 1.6494

Electrical Machinery and Equipment - 41.4502

Transportation Equipment 12.9255

Nondurable Goods 1.3822

Food and Kindred Products 6.3956

Apparel and Finished Products 4.9390

Paper and Allied Products - 5.5837

Printing and Publishing - 8.3785

Chemicals and Allied Products 1.4397

Agricultural Services, Forestry and Fisheries 214.5000

Mining/U.S. Mining 0.0111

Contract Construction 12.4320

Transportation - 36.8815

Communication - 5.8135

Utilities 0.5460

Wholesale Trade - 12.3015

Retail Trade - 40.4608

Finance, Insurance and Real Estate - 25.9548

Services - 41.6849

Government 1.7677
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TABLE I--Continued

Coefficient
National Texas of Standard

Employment Time Employment Determination Error

Xn I Xt sR
2

__e

0.4589

-0.2306

-0.2007

99

96

93

87

94

93

97

98

98

97

90

98

86

93

98

98

95

99

86

89

96

99

97

99

99

99

99

94

0.0149

0.0130

0.0149

-0.0020

0.0089

0.0019

0.0007

0.0045

0.0057

0.0385

-0.0120

0.0051

0.0137

0.0095

0.0143

0.0175

0.0012

0.0031

0.0226'

0.0161

0.0080

0.0170

0.0128

0.0218

0.0121

0.0039

2.1670

1.7780

0.0760

0.0470

0.1262

0.0622

0.2807

0.4160

0.6584

-0.7814

0.7639

0.3115

0.5658

0.0888

0.1371

60.9000

0.0002

1.0706

0.7905

-0.1125

0.0485

0.7577

0.4779

1. 2975
-__ _ _ _ j___ _ _L_ __ _ _ _ _ -_ _ _ __ _ _ _I1_ _ _ _

12.600

5.700

5.890

0.129

0.146

0.153

0.052

0.240

0.466

2.005

1.927

0.684

0.269

0.280

0.158

0.218

0.160

71.000

0.001

1.783

0.995

0.152

0.086

1.054

0.845

0.440

2.082

3.178
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However, Xt per se represents nothing. Its explanatory power

lies in its ability to depict the linear trend of the time

series.

From the five relationships tested for each industry,

the regression with the superior statistical association and

goodness of fit was selected to project employment. The

selection was based upon the coefficient of determination

(R2) and the standard error of the estimate. The selected

equations are shown in Table I for the Dallas SMSA and in

Table II for the Fort Worth SMSA. Each selected equation was

significant at the 0.05 confidence interval.

As can be seen from the regression results, Texas

industry employment was found to be a significant variable in

the transportation equipment, food and kindred products, and

apparel industries in the Dallas SMSA, and in the electrical

machinery and transportation industries in the Fort Worth

SMSA. Thus regression estimating equations had to be de-

veloped for these industries at the state level in order to

construct the state projections necessary for the SMSA

projections.

Two relationships were tested for each of the Texas

industries. The relationships were of the form

(1) Tr = a + bXt

(2) T = a + bXn + cXt

where
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TABLE II

RELATIONSHIP OF FORT WORTH SMSA INDUSTRY EMPLOYMENT TO

U.S. INDUSTRY EMPLOYMENT, TIME AND TEXAS INDUSTRY

EMPLOYMENT, REGRESSION RESULTS, 1960-1972

Dependent Constant
Variable Terms

Wage and Salary Total

Manufacturing

Durable Goods

Lumber and Wood Products

Furniture and Fixtures

Stone, Clay and Glass Products

Primary Metal Products

Fabricated Metal Products

Machinery except Electrical

Electrical Machinery and Equipment

Transportation Equipment

Nondurable Goods

Food and Kindred Products

Apparel and Finished Products

Paper and Allied Products.

Printing and Publishing

Chemicals and Allied Products

Agricultural Services, Forestry and Fisheries.

Mining

Contract Construction

Transportation/U.S. Transportation

Communication

Utilities/U.S. Utilities

Wholesale Trade

Retail Trade

Finance, Insurance and Real Estate

Services

Government

-240.6161

-145.9180

-102.4787

- 1-8115

- 0.3339

1.8003

- 2.5166

- 1.3359

- 9.4918

2.2582

- 15.3791

- 17.9424

- 35.4327

0. 2943

- 7.2310

- 5.9259

2.7051

101.5155

7.2295

- 0.4970

0.0046

0.5015

0.0044

24.9156

- 6.9261

- 7.1978

- 88.1034

- 0.4738
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TABLE II--Continued

National Texas Coefficient Standard

Employment Time Employment Determi nation Error

XI X8 R Se

0.0080

0.0118

0.0146

0.0037

0.0037

-0.0011

0.0032

0.0030

0.0088

-0.0019

0.0135

0.0047

0.0252

0.0007

0.0137

0.0091

-0.0027

-0.0051

0.0030

0.0038

-0.0052

0.0047

0.0062

0.0168

0.0028

-4.7473

0.0199

0.0608

0.0474

0.0430

0.2124

-0.0560

-0.1238

-0.0359

-0.1833

0.0645

0.1047

21.4335

-0.1903-

0.154

0.0001

-0.0250

0.00004

0.8553

-0.2524

-5.0535

0.0703

0.3612

97

92

91

38

95

56

88

98

90

88

96-

90

94

99

89

94

88

98

97

93

87

96

69

95

94

96

99

87

-

___________________ __________________ .1 _______________________ L __________________________

6.349

4.540

4.510

0.083

0.081

0.083

0.133

0.136

0.676

0.144

2.098

0.540

0.176

0.027

0.802

0.170

0.062

31.620

0.0912

0.3055

0.0001

0.0756

0.0001

0.3372

1.3546

0.2967

0.7316

1.674
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Tr = ratio of state industry employment to national

industry employment

T = state industry employment

In every case, the linear least squares regression did

not provide a statistically reliable estimator, and the re-

lationships were retested in logarithmic and semi-logarithmic

form in an attempt to identify a nonlinear equation. Again,

the representative relationship was selected on the basis of

its superior statistical association and goodness of fit.

The results are shown in Table III.

A review of the regression results for the SMSAs and

Texas in Table I, Table II, and Table III shows the statis-

tical associations and estimating equations that were identi-

fied. The most common result included national industry

employment and time as independent variables. In most cases,

more than 90 per cent of the variation in SMSA industry

employment was explained by the variation in the independent

estimating variables and, except in a few cases, the error of

estimate was small. Each was significant at the 0.05

confidence interval.

Using the regression results, projected 1980 national

industry wage and salary employment was taken from "Tomorrow's

Manpower Needs,"15 and substituted into selected equations to

estimate 1980 industry wage and salary employment in Texas

15Ibid., pp. 8-12
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for the selected industries and the twenty-eight classifica-

tions in the Dallas and Fort Worth SMSAs. The projected

employment and employment in 1960 and 1970 for the Dallas

SMSA is shown in Table IV and the Fort Worth SMSA is shown in

Table V.

The remaining step in developing industry employment

projections necessary for the occupation distribution ele-

ment involves adjusting wage and salary employment estimates

for industries to a total employment estimate. Wage and

salary employment does not include the self-employed, unpaid

family workers, farm workers, and domestic workers; these

workers must be accounted for in order to have the one person,

one job concept of total employment required to estimate the

total number of occupations. For purposes of this thesis,

these workers will be referred to as all other employment.

To adjust wage and salary employment to total employ-

ment, BLS recommends a multi-step procedure involving

projecting the civilian labor force and the unaccounted-for

worker categories and distributing them across industrial

sectors.16 However, a modified form of the procedure was

developed for this thesis. The BLS procedure relies upon

demographic projections which are outside the scope of this

thesis. Data provided by TEC suggested a simpler alternative

approach.

1 6 "Tomorrow's Manpower Needs, " Bulletin of the Bureau of

Labor Statistics, U.S. Department of Labor, Supplement No. 2

(Washington, 1970), pp. 13-16.
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TABLE IV

NONAGRICULTURAL WAGE AND SALARY EMPLOYMENT
IN INDUSTRIES IN THE DALLAS SMSA

1960, 1970, AND PROJECTED 1980

Nonagricultural Wage and Salary Employment

Industry 1960* 1970* 1980

Wage and Salary Total 390,380 658,300 881,700

Manufacturing 94,040 158,200 206,600

Durable Goods 53,240 105,100 146,100

Lumber & Wood Products 1,020 1,900 2,600

Furniture & Fixtures 2,550 3,700 5,500

Stone, Clay & Glass Products 3,370 4,500 6,000

Primary Metal Products 1,290 1,900 2,600

Fabricated Metal Products 5,370 9,500 13,600

Machinery except Electrical 8,130 15,200 21,900

Electrical Mach. & Equip. 15,270 39,700 63,400

Transportation Equipment 14,190 23,500 14,800

Nondurable Goods 40,800 53,100 64,400

Food & Kindred Products 13,640 15,000 17,400

Apparel & Finished Products 11,080 13,000 16,500

Paper & Allied Products 3,050 5,700 7,900

Printing & Publishing 7,540 11,500 13,300

Chemicals & Allied Products 2,650 4,400 6,000

Agri. Serv., Forestry & Fisheries 450 1,200 1,600

Mining 8,070 8,200 8,600

Contract Construction 24,580 38,100 51,200

Transportation 22,300 35,000 46,900

Communication 7,300 10,800 9,800

Utilities 5,500 6,800 7,300

Wholesale Trade 40,230 63,200 83,300

Retail Trade 67,910 109,600 137,300

Finance, Insurance & Real Estate 31,580 54,400 66,900

Services 48,850 101,200 153,000

Government 39,560 71,600 97,100

*Source: Unpublished records of the Texas Employment Commission.



78

TABLE V

NONAGRICULTURAL WAGE AND SALARY EMPLOYMENT
IN INDUSTRIES IN THE FORT WORTH SMSA

1960, 1970, AND PROJECTED 1980

Nonagricultural Wage and Salary Employment
Industry 1960* 1970* 1980

Wage and Salary Total 176,800 269,160 352,500

Manufacturing 53,865 88,010 112,900

Durable Goods 37,065 67,100 87,500

Lumber & Wood Products 500 630 800

Furniture & Fixtures 1,225 2,130 3,200

Stone, Clay & Glass Products 1,375 1,810 1,900

Primary Metal Products 1,265 2,060 2,700

Fabricated Metal Products 2,405 5,600 8,000

Machinery except Electrical 3,650 7,750 12,000

Electrical Mach. & Equip. 485 1,750 3,200

Transportation Equipment 25,560 43,790 43,800

Nondurable Goods 16,800 20,910 23,200

Food & Kindred Products 8,840 7,380 4,900

Apparel & Finished Products 1,420 2,420 2,800

Paper & Allied Products 975 1,630 3,700

Printing & Publishing 2,400 4,160 5,400

Chemicals & Allied Products 965 1,420 1,700

Agri. Serv., Forestry & Fisheries 150 340 600

Mining 3,145 1,740 400

Contract Construction 9,210 11,450 16,500

Transportation 10,600 9,100 7,300

Communications 2,700 3,400 4,300

Utilities 2,700 2,700 2,500

Wholesale Trade 11,935 15,920 19,000

Retail Trade 31,115 46,750 54,300

Finance, Insurance & Real Estate 8,310 12,810 13,900

Services 20,115 41,090 76,100

Government 22,950 35,880 46,600

*Source: Unpublished records of the Texas Employment Commission.
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As part of its program to provide employment data, TEC

estimates all other employment by industry. An examination

of the data and discussions with TEC analysts revealed two

salient characteristics: there is a close association be-

tween total all other employment and total nonagricultural

wage and salary employment; and the distribution of all other

employment among industries changes very slowly over time.

Although neither TEC nor the BLS regional office monitoring

TEC would provide a specific methodology, each encouraged

using these elements to develop the projections of all other

employment. 17

Using the suggestions made by TEC, an independent pro-

jection was first developed for total all other employment.

Time series of annual average total all other employment were

regressed against total nonagricultural wage and salary

employment for each of the Dallas and Fort Worth SMSAs for

the period 1960-1972. A simple least-squares regression was

used. In each case the coefficient of determination (R2) was

almost 100 per cent and the standard error of the estimate

was approximately 2 per cent of actual total employment.

Regression results are provided in Table VI.

The projected 1980 total wage and salary employment for

the Dallas and Fort Worth SMSAs were substituted into the

1 7Statements by Bob Irby and Randall Keeling of the
Texas Employment Commission, Dallas, Texas and Janet Rankin
of the Bureau of Labor Statistics, Dallas Office, May 1, 1973.
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TABLE VI

RELATIONSHIP OF TOTAL ALL OTHER EMPLOYMENT TO TOTAL
WAGE AND SALARY EMPLOYMENT IN THE DALLAS AND FORT

WORTH SMSAS, REGRESSION RESULTS,
1960-1972

>1

4.) r4 -JW 4 1
Dependent HM 5 W (r-) 4d(t

4J r:3 U LH 9i N rdO Q)
Variable 4J> H0- 4 , 4U

0E4 6 99. 9 .4JW4
U W) 0 W~J

tn 0 -P
rd~l U Q)

Dallas SMSA
All Other
Employment 42.9632 0.0254 99.9 1.043

Fort Worth SMSA
All Other
Employment 25.4950 0.0447 99.9 0.'822

derived equations to estimate 1980 total all other employment

in each SMSA.

The distribution of all other employment by industry was

obtained from unpublished records of TEC for each SMSA and

applied to the projected total all other employment. Thus

all other employment was distributed to each of the twenty-

eight projected industrial categories and added to the 1980

wage and salary employment to produce 1980 total industry

employment. The per cent distributions and adjusted 1980

projections for each SMSA are shown in Table VII.
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TABLE VII

THE DISTRIBUTION OF ALL OTHER EMPLOYMENT
AND ADJUSTED 1980 TOTAL EMPLOYMENT
IN THE DALLAS AND FORT WORTH SMSAs

Dallas SMSA Fort Worth SMSA
% Dist. Adj. 1980 % Dist. Adj. 1980

All Other* Employment All Other* Employment

Total Employment 100 947,100 100 393,800

Manuf acturing 3.98 209,200 3.39 114,300

Durable Goods 1.99 147,400 1.94 88,300

Lumber & Wood Products 0.00 2,600 0.24 900

Furniture & Fixtures 0.31 5,700 0.48 3,400

Stone, Clay & Glass Prod. 0.15 6,100 0.24 2,000

Primary Metal Products 0.00 2,600 0.00 2,700

Fabricated Metal Products 0.46 13,900 0.24 8,100

Machinery except Electrical 0.46 22,200 0.48 12,200

Electrical Mach.. & Equip. 0.15 63,500 0.00 3,200

Transportation Equipment 0.15 14,900 0.00 43,800

Nondurable Goods 1.99 65,700 1.45 23,800

Food & Kindred Products 0.31 17,600 0.48 5,100

Apparel & Finished Prod. 0.46 16,800 0.00 2,800

Paper & Allied Products 0.15 8,000 0.00 3,700

Printing & Publishing 0.76 13,800 0.48 5,600

Chemicals & Allied Prod. 0.15 6,100 0.00 1,700

Agri. Serv., Forestry, Fish. 0.15 1,700 0.24 700

Mining 1.07 9,300 0.48 600

Contract Construction 9.17 57,200 10.65 20,900

Transportation 1.83 48,100 2.18 8,200

Communication 1.68 11,000 0.00 4,300

Utilities 0.00 7,300 0.00 2,500

Wholesale Trade 6.27 87,400 3.39 20,400

Retail Trade 24.46 153,300 30.27 66,800

Finance, Ins. & Real Est. 5.35 70,400 3.39 15,300

Services 47.55 184,100 46.00 95,100

Government 0.00 97,100 0.00 46,600

*Source: Unpublished records of the Texas Employment Commission.
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Analysis of Trend

While the methodology, assumptions, and projections are

straightforward, mechanical techniques do not provide a

descriptive explanation for projected changes in SMSA indus-

trial employment. Many factors can influence employment

growth in an SMSA; an evaluation of projections requires some

identification of the factors that influenced growth and

change in the past and how those factors are expected to

influence growth and change in the future.

Although the SMSA projections were made within the over-

all framework of national trends and projections, each area

responds differently and industries in each area make dif-

ferent contributions to the rate of growth. From Table VIII

it can be seen that the U.S. and the Dallas and Fort Worth

SMSAs each experienced a different rate of growth during the

1960's and although each is projected to experience a slower

rate of growth during the 1970's, the reduction in the rate of

growth is different for each of the areas. Each area is pro-

jected to have a different rate of growth during the 1970's.

By isolating the causes and effects of these differences,

light may be shed on the factors influencing growth, thus

providing some explanation or rationale for the projected

change in each SMSA. While there are several tools which

could be used to dissect differences in rates of growth, use

will be made of a technique termed shift-share analysis.
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TABLE VIII

RATE OF GROWTH IN TOTAL NONAGRICULTURAL WAGE AND SALARY
EMPLOYMENT IN THE U.S. AND DALLAS AND FORT WORTH

SMSAS, 1960-1970 AND PROJECTED 1970-1980

Per Cent Change in Total Nonagricultural
Area Wage and Salary Employment

1960-1970 1970-1980

United States* 30.3 22.5

Dallas SMSA 68.8 33.9

Fort Worth SMSA 52.2 31.0

*Source: "Tomorrow's Manpower Needs," Bulletin of the

Bureau of Labor Statistics, U.S. Department of Labor, Vol. IV
(Washington, 1971), p. 3.

Basically, the shift-share framework partitions the

change in the employment of a particular sector into three

collectively exhaustive components, each of which has an

interpretation reflecting different features of the national

and SMSA economies.1 8  First, the industrial sectors that

constitute a substantial portion of the employment in the SMSA

economy are identified. Then the change in employment is

partitioned into three components measuring the influence of

national industry change, area industrial mix, and area

industry comparative advantage. The industrial mix and the

competitive components are considered as the shift factors.

The national share is the increment in employment the

industry would have had if it had changed at the aggregate

1 8Werner Z. Hirsch, Urban Economics Analysis (St. Louis,

1973), pp. 224-232.
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national rate for all industries. It is calculated by apply-

ing the national percentage increase in total employment

between the initial year and the terminal year to each initial

SMSA employment component. The national share is isolated in

order to focus on the two remaining factors which together

account for the SMSA shifts in employment.1 9

The industry mix component accounts for the change in

employment in the sector due to the fact that the industry as

a whole is growing at a rate different from the average of all

industries. For example, to the extent that a large pro-

portion of an area's economy consists of industries or types

of employment that are growing slowly nationally, that area's

total employment might expand at a below-average rate even

though each employment source in the area was increasing at a

better-than-average rate. The component is measured by apply-

ing the difference between the national growth rate in an

industry and the total employment national growth rate to

that industry's SMSA employment in the base year.

The competitive position component accounts for the fact

that the particular industry in the SMSA is growing at a rate

different from the national average. For example, a positive

competitive position component is interpreted as giving

partial evidence of the relative attractiveness of the SMSA

1 9Robert B. Britzfelder, "Geographic Trends in Personal
Income in the 1960's," Survey of Current Business, Vol. L,
U.S. Department of Commerce (Washington, 1965), p. ix.
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for the location of a particular industry. The component is

calculated by applying the difference between the percentage

change in that industry in the SMSA and the percentage change

in the same industry nationally to each industry's employment

in the base year.

The sum of the three componente will always add up to

the change in employment over the period; for purposes of

interindustry comparisons or for identification of the char-

acter of a particular industry, it is the magnitude and sign

of the components that are important. Explaining the inter-

pretation of the results of a shift-share analysis, Lowell D.

Ashby wrote

The technique to be used here is built on the assump-
tion that it is necessary to know two basic facts
regarding the growth situation: first, does the region
have a rapid or a slow-growth industrial mix or distri-
bution of industries; and, second, does it have an
increasing or a decreasing regional share in this indus-
trial distribution. Regarding the first point--the rate
of growth of a particular national industry is char-
acterized as rapid if it exceeds and slow if it falls
short of the growth rate of all national industries
combined over the same period. As for the second point--
the rate of growth of a region within a particular
industry is characterized as rapid if it exceeds and slow
if it falls short of the growth rate of that industry
nationally.20

Quoting earlier works and summarizing the interpretation

of shift-share technique in his Urban Economics Analysis,

Werner Z. Hirsch explained

2 0 "Growth Patterns in Employment by County 1940-1950 and
1950-1960," Bulletin of the Bureau of Economic Analysis, U.S.
Department of Commerce, Vol. I (Washington, 1965), p. ix.
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The two shift components are interpreted as measuring
the effects of two distinctly different economic influ-
ences on the individual sectors in the area. The
industrial mix component reflects the influence of the

"changing total demand and supply relationships for the

individual industries, including such elements as income

elasticity of demand, changing tastes, technological
developments," and other industry-related influences.
The competitive position component "arises out of the
fact that some regions gain, over time, a differential
advantage (vis-a-vis other regions) in their access to
important markets and inputs for each of one or more

specific activities." An understanding of this effect
involves an understanding of regional input-output
relationships for specific activities and sources of
their changing form One must become deeply involved in
location analysis.21

Thus, although the shift-share technique does not provide the

basic explanations and answers per se, it does provide a use-

ful framework for tracing some of the causes and effects of

employment trends.

A shift-share analysis will be used here as a purely

descriptive tool to delineatehow the projected trends and

composition of growth in the Dallas and Fort Worth SMSAs

differ from the 1960-1970 period, and to provide an ex post

facto rationale for the projections beyond the naive frame-

work of the regression relationships. The shift-share analy-

sis of the Dallas SMSA is provided in Table IX and the

analysis for Fort Worth SMSA is provided in Table X.

In using the tables, the total change shown for 1970-

1980 for the Dallas and Fort Worth SMSAs is derived by adding

2 1Hirsch, 2R. cit., p. 226 and Harvey S. Perloff, Edgar

S. Dunn, Erich E. Lampard, and Richard F. Muth, Regions,
Resources and Economic Growth (Baltimore, 1960), p. 74.
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the components of change. The projected industry estimates

do not perfectly add to the projected total employment esti-

mate, due to estimating error, and the total change entries

are derived in order to maintain the consistency required for

shift-share bookkeeping.

As can be seen in Table VIII, total nonagriculatural

wage and salary employment in the Dallas SMSA expanded 68.6

per cent during the 1960's at more than twice the national

all-industry rate. The rate of increase is projected to slow

to 33.9 per cent during the 1970's and, although above the

national rate, the Dallas SMSA rate of increase moves toward

the national average. In absolute terms, the projected

increase in employment is less than the increase during the

1960's. The analysis in Table IX provides mutually reinforc-

ing explanations for the projected slowdown of Dallas employ-

ment growth.

The regional share component, representing the Dallas

comparative advantage vis-a-vis other areas, dominated the

three components of growth and accounted for 56.5 per cent of

the expansion in Dallas employment during 1960-1970. In the

projected employment change, regional share contributed 47 per

cent less employment than in the preceding period, and ac-

counts for only 33.4 per cent of the total change. This

indicates that a declining regional share or comparative

advantage is projected for the Dallas SMSA.
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As a second factor contributing to the slower growth

rate, Dallas employment change is projected to be more con-

centrated in slow-growth industries than during the 1960's,

that is, in industries whose rate of increase is less than the

national all-industry rate. During the 1960's the industrial

mix component of employment expansion was slightly negative,

accounting for only 0.6 per cent of the total change. The

industrial mix component is projected to become more negative

and account for 3.6 per cent of the change during the 1970's.

This component of growth, however, is small and far over-

shadowed by the effects of the declining regional share

component.

Most industries, some more than others, are projected to

experience some part of the decline in the comparative advan-

tage component of growth. In the manufacturing industries,

the most notable shifts are projected to be in the durable

goods producing industries, particularly in the transporta-

tion equipment sector where a dominant comparative advantage

during the 1960's is projected to become a substantial neg-

ative influence, causing negative growth in that sector in

the 1970's. Primary metal products is the only durables manu-

facture projected to experience an increase in the regional

share component of growth.

In the nondurable goods manufacturing sectors, food and

kindred products are projected to experience a greater
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regional share component, but the remaining sectors are pro-

jected to have less comparative advantage. A significant

contribution to nondurables expansion in the 1970's is a

shift from a slow-growth industrial mix component to a rapid-

growth component in food and kindred products and apparel

industries. The net result of the shifts in durables and non-

durables is a 24.6 per cent less absolute growth in manufac-

turing employment in the 1970's than in the preceding period.

With the exception of mining, each of the manufacturing

industries is projected to have less growth contributed by

their regional share component than during the 1960's. Agri-

cultural services, contract construction, transportation,

communications, utilities, retail trade, finance, insurance

and real estate, services, and government are each projected

to have more than a 50 per cent reduction in their regional

share component of growth. The nonmanufacturing industries

as a whole are projected to experience a 57.8 per cent reduc-

tion in the contribution of regional share to total change.

In six of the nonmanufacturing industries, the industrial

mix component either becomes more negative or shifts from

being a rapid-growth industry during the 1960's to one of

slow growth during the 1970's. Only in agriculatural

services, contract construction, and service industries does

the industrial mix component become a larger, positive influ-

ence on Dallas growth during the 1970's. The net effect of
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these projected shifts taken with the projected reductions in

the regional share components is a 20 per cent less absolute

growth in nonmanufacturing during the 1970's than in the

preceding period.

Summarizing the analysis of the Dallas SMSA, more than

half of the 68.6 per cent growth of employment during the

1960's was accounted for by the area's comparative advantage

vis-a-vis other areas. The projections indicate a substantial

decline in comparative advantage among industries, thus re-

ducing the overall rate of growth to 33.9 per cent. Corre-

spondingly, the national growth component of employment change

accounted for 44 per cent of the growth during the 1960's, but

is projected to account for 70 per cent during the 1970's.

This is to say the rate of growth of the Dallas SMSA is pro-

jected to become more like the national average.

In the Fort Worth SMSA, total nonagricultural wage and

salary employment expanded 52.2 per cent during the 1960's;

the rate of increase is projected to slow to 31.0 per cent

during the 1970's. The rate of growth is projected to move

toward the national average and the absolute increase of

employment is projected to be less than the increase during

the 1960's. In many respects the analysis in Table X reveals

patterns and projected trends in the Fort Worth SMSA that are

similar to those in the Dallas SMSA, but there are sectoral

differences.
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The regional share component, representing the Fort

Worth comparative advantage vis-a-vis other areas, accounted

for 44.2 per cent of the expansion in Fort Worth employment

during the 1960's. In the projected employment change,

regional share contributes 31.9 per cent less employment than

in the preceding period, and accounts for only 32.5 per cent

of the total change. Thus, like the projected trend in the

Dallas SMSA, the Fort Worth SMSA is projected to experience a

declining comparative advantage. Also like Dallas, Fort

Worth is projected to experience a slight increase in the con-

centration of slow-growth industries, but the concentration

is small and accounts for less than 4 per cent of the total

change.

Examining the shift in regional share, most industries

in the Fort Worth SMSA are projected to experience a decreas-

ing comparative advantage. In the manufacturing industries,

the largest decrease in regional share is projected in the

durable goods manufacturing industries. In durables the

transportation equipment industry accounts for more than 50

per cent of the employment and is projected to have a neg-

ative regional share and no absolute growth. Lumber and

wood products is the only durables manufacturer projected

to experience an increase in comparative advantage, which is

partially offset because it a slow-growth industry.
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Unlike Dallas, Fort Worth is projected to have a sub-

stantial decline in comparative advantage of nondurable goods

manufacturing employment. The decline is primarily attribut-

able to the negative regional share of the food and kindred

products and apparel industries. Paper and allied products

are projected to be a positive influence with an increasing

regional share.

Although six of Fort Worth's nonmanufacturing industries

are projected to have a negative regional share, the effect

is projected to be largely offset by a positive gain in the

comparative advantage of the agricultural services, trans-

portation, communications, and services industries. Thus,

unlike Dallas, the absolute change of nonmanufacturing

employment in the Fort Worth SMSA is projected to be 4.2 per

cent larger than the change in the preceding period.

Summarizing the analysis, while there are compositional

differences between the projected changes in employment

growth in the Fort Worth SMSA and those in the Dallas SMSA,

the net effect is similar. Fort Worth industries are pro-

jected to experience a declining comparative advantage

vis-a-vis other areas, and total employment is projected to

increase at a slower rate during the 1970's.

Thus, although the projections for the Dallas and Fort

Worth SMSAs were developed with historical data, the analysis

indicates two dramatic departures from the past: a much
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slower rate of growth and a substantial change in the compo-

sition of growth among and within industries. The primary

cause for these changes in each SMSA is a projected rapid

decline of their comparative advantage.

Comparison of Alternative Projections

There are two other major projections studies for the

Dallas and Fort Worth SMSAs which utilize somewhat different

methods than the one presented here. While there are sectoral

differences, net results and overall general trends indicated

by these projections are similar to those reported above.

The projections in the Economic Potentials Handbook, 2 2

which involve a ratio-extrapolation model, show a 40.5 per

cent projected increase in Dallas total employment and a 40.1

per cent projected increase in Fort Worth total employment.

On the other hand, the OBERS projections, 23 developed with a

combination ratio-extrapolation and export base model, indi-

cate a 27.4 per cent increase in Dallas and a 23.8 per cent

increase in Fort Worth. These compare with the 33.9 per cent

projected increase in Dallas and the 31.0 per cent projected

increase in Fort Worth developed in this thesis. From this it

can be seen that although each study projects a different rate

of growth, each indicates a substantial reduction from the

rate of growth during the 1960's. The purpose of this section

2 2Economics Potential Handbook 1973.

2 3 "OBERS Projections."
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is to compare the methods and projections in the two studies

with those in this thesis, and identify the differences and

similarities among them.

The Economic Potentials Handbook, developed for Goals

for Dallas by the National Planning Association (NPA), pro-

vides projections of nonagriculatural wage and salary employ-

ment for separate industries in 1980 in the Dallas and Fort

Worth SMSAs. Describing how the projections were developed,

the NPA explains

The following ratios were computed and extrapolated for
each industry: Dallas as a percentage of United States,
Fort Worth as a percentage of United States, and Texas
as a percentage of United States. The ratios can be
used to disaggregate existing United States industry
projections, or a new United States indu5 ry projection
series can be created and disaggregated.

NPA further explains how the mechanical projections were

modified by saying

These employment projections should be reviewed by
persons with knowledge of each of these industries to
see if the projections are reasonable. In most cases,
some adjustments will have to be made on the basis of
knowledge of the industry.2 5

The mechanical techniques are similar to those used in this

thesis; however, the difference is that the projections found

in the Economic Potentials Handbook have been modified by

local industry experts.

24 Economic Potentials Handbook 1973, p. V-5.

2 5 Ibid.
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Beyond comparing mechanical methodologies, it is

difficult to make a direct comparison between the projections

in this thesis and those in the Economic Potentials Handbook,

which does not include many of the elements necessary for a

complete comparison. First, since assumptions about the

national or local economy in 1980 were not given, the environ-

ment in which the projections are expected to occur is un-

known. Secondly, the statistical relationships and tests

were not made available, making evaluation of the empirical

work difficult. Third, the national projections, which act

as the determinant for the local projections, were not pro-

vided. Fourth, modifications made by local industry experts

were not given. Finally, projections were not provided for

industry aggregations, including total nonagricultural wage

and salary employment, manufacturing employment, durables

manufacturing, and nondurables manufacturing.26 Thus the

only real comparisons that can be made between the thesis and

the Handbook are between the projected employment levels for

the selected industries.

In Table XI a comparison is made between the projected

industry wage and salary employment developed for the Dallas

SMSA in this thesis and the projections found in the Handbook.

A comparison for the Fort Worth SMSA is provided in Table

XIII. In each case, the aggregate industrial categories were

26 Ibid.



98

TABLE XI

A COMPARISON OF THESIS PROJECTIONS AND PROJECTIONS IN THE

ECONOMIC POTENTIALS HANDBOOK,** DALLAS SMSA

Dallas SMSA Employment, Projected 1980
Industry Thesis Economic Potentials*

Projections Handbook

Wage and Salary Total 881,700 924,720*

Manufacturing 206,600 163,390*

Durable Goods 146,100 108,820*

Lumber & Wood Products 2,600 2,180

Furniture & Fixtures 5,500 4,360

Stone, Clay & Glass Products 6,000 5,210

Primary Metal Products 2,600 2,180

Fabricated Metal Products 13,600 11,560

Machinery except Electrical 21,900 17,530

Electrical Machinery & Equipment 63,400 42,630

Transportation Equipment 14,800 23,170

Nondurable Goods 64,400 54,570

Food & Kindred Products 17,400 12,030

Apparel & Finished Products 16,500 10,520

Paper & Allied Products 7,900 8,050

Printing & Publishing 13,300 15,250

Chemicals & Allied Products 6,000 8,720

Agri. Services, Forestry & Fisheries 1,600 9,490

Mining 8,600 6,160

Contract Construction 51,200 52,110

Transportation 46,900 53,620

Communications & Utilities 17,100* 25,010

Wholesale Trade 83,300 82,610

Retail Trade 137,300 153,950

Finance, Insurance & Real Estate 66,900 79,480

Services 153,000 188,530

Government 97,100 110,370

*Indicates projections which were derived by adding subcategories, not

projected independently.

**Source: Economic Potentials Handbook 1973, Dallas/Fort Worth Metroplex,

pp. 1I-1-1I-50.
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made comparable by adding the appropriate subcategories.

Categories that were not projected but which were derived by

adding subcategories are indicated with an asterisk.

As can be seen from Table XI, the projected total employ-

ment for Dallas, derived from the Handbook, is 43,020 or 4.9

per cent higher than the thesis projection. Considering the

uncertainties of the projections, this difference is rel-

atively small. However, there are substantial differences

between the compositions of growth in the two projections.

The most notable difference is that the Handbook indicates

far more rapid growth in the nonmanufacturing industries and

substantially slower growth in manufacturing. Specifically,

the Handbook projects 20.9 per cent less employment in manu-

facturing and 14.8 per cent more employment in nonmanufac-

turing.

Examining the differences in the projections of manufac-

turing, the Handbook projects only a 3.2 per cent increase

and 89 per cent less growth than the thesis. The most

sizable differences are in the machinery, electrical machin-

ery, transportation, food, and apparel industries. The

projected employment in the Handbook is larger in only four

industries: transportation equipment, paper and allied prod-

ucts, printing and publishing, and the chemicals industry.

The Handbook projects that the transportation equipment in-

dustry will be maintained at its 1970 level, compared to the

projected absolute net decline shown in the thesis.
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Examining the nonmanufacturing industries, the Handbook

projects a 77.7 per cent increase of employment during the

1970's compared to the 54.7 per cent increase projected in

the thesis. The thesis indicates that in 1980, 75.2 per cent

of the total employment will be found in nonmanufacturing

compared to 65.1 per cent in 1970; the Handbook projects an

82.3 per cent concentration in nonmanufacturing. With the

exception of mining, each industry in the Handbook is pro-

jected to have more growth than is shown in the thesis; the

most notable differences are found in retail trade and

services.

Comparing the projections for the Fort Worth SMSA

(Table XII), the projected total employment derived from the

Handbook is 24,600 or 7 per cent higher than the thesis pro-

jection. While there are some differences between the

projections, an industry-by-industry comparison shows a

closer agreement between the Handbook and the thesis

projections for Fort Worth.

Similar to the comparison of Dallas projections, the

Handbook indicates more rapid growth in the nonmanufacturing

industries than the thesis, showing 16.6 per cent more non-

manufacturing employment in 1980. Unlike the Dallas compar-

ison, however, the Handbook and the thesis each project a

similar employment level in the manufacturing industries.
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TABLE XII

A COMPARISON OF THESIS PROJECTIONS AND PROJECTIONS IN THE
ECONOMIC POTENTIALS HANDBOOK,** FORT WORTH SMSA

Fort Worth SMSA Empl yment, Projected 1980
Industry Thesis Economic Potentials

Projections Handbook*

Wage and Salary Total 352,500 377,100*

Manufacturing 112,900 95,400*

Durable Goods 87,500 74,560*

Lumber & Wood Products 800 880

Furniture & Fixtures 3,200 3,320

Stone, Clay & Glass Products 1,900 1,950

Primary Metal Products 2,700 2,640

Fabricated Metal Products 8,000 7,920

Machinery except Electrical 12,000 11,920

Electrical Machinery & Equipment 3,200 3,130

Transportation Equipment 43,800 42,800

Nondurable Goods 23,200 20, 840*

Food & Kindred Products 4,900 5,300

Apparel & Finished Products 2,800 2,740

Paper & Allied Products 3,700 3,620

Printing & Publishing 5,400 5,470

Chemicals & Allied Products 1,700 3,710

Agri. Services, Forestry, Fisheries 600 3,400

Mining 400 590

Contract Construction 16,500 20,420

Transportation 7,300 8,010

Communications & Utilities 6,800* 6,650

Wholesale Trade 19,000 23,920

Retail Trade 54,300 65,280

Finance, Insurance &. Real Estate 13,900 14,950

Services 76,100 92,940

Government 46,600 45,540

*Indicates projections which were derived by adding subcategories, not
projected independently.

**Source: Economic Potentials Handbook 1973, Dallas/Fort Worth Metroplex,
pp. II-1-II-50.
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Examining the differences between the derived projections

from the Handbook and the estimated projections in the thesis,

the Handbook projects only an 8.4 per cent increase in manu-

facturing employment and 70.3 per cent less growth than the

thesis. However, if the aggregate employment level to be

compared is derived in the thesis by adding subcategories, as

was the case with the Handbook manufacturing total, and the

projected estimate is not used for comparison, there is only

a 1.4 per cent difference between the two Fort Worth projec-

tions. The differences are small enough to be accounted for

by estimating errors; realistically, there is no difference

between the two projections for the manufacturing industries.

The only exception is in the chemical industry where the

Handbook projection is 118 per cent larger than the thesis.

In the Dallas comparison, total manufacturing employment

derived by adding subcategories was only 7 per cent less than

the projected estimate for total manufacturing employment.

Using derived projections did not change the comparison and

analysis of the Dallas manufacturing projections.

Examining the nonmanufacturing industries, the Handbook

projects a 55.5 per cent increase of employment during the

1970's compared to the 33.3 per cent increase projected in

the thesis. The thesis projects that in 1980, 68.5 per cent

of total employment will be found in nonmanufacturing, com-

pared to 67.3 per cent in 1970; the Handbook projects a 74.7
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per cent concentration in nonmanufacturing. With the

exception of communications and utilities and government, each

nonmanufacturing industry in the Handbook is projected to have

more growth than is shown in the thesis. Like the Dallas com-

parison, the most notable differences are found in retail

trade and services.

Thus, summarizing the comparison between the Economic

Potentials Handbook and the thesis, there are differences in

methodology and many necessary elements of the Handbook pro-

jections are unknown. However, the net results and overall

trends represented in each are similar. The projections in

the Handbook and in the thesis each indicate a substantial

reduction in the rate of growth of total employment. Also,

each projects a shift in growth toward nonmanufacturing and

away from manufacturing. The major difference between the

two is that the Handbook projects more rapid growth in non-

manufacturing than the thesis, which explains the larger

projected increase in total employment. In sum, the two pro-

jections agree on the direction and emphasis of change, but

show differences in the specific rates of change.

A second major projections study, "OBERS Projections,"

developed by the U.S. Department of Commerce, provides pro-

jections of total employment in the Dallas and Fort Worth

SMSAs.2 7 Although employment projections are not available

7"OBERSProjections. "
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for each industry, a comparison of "OBERS" with the thesis

will be useful in terms of evaluating the overall projected

rate of change.

Briefly, the "OBERS" projections were developed by first

relating national growth to each area's basic exporting in-

dustries and then relating the basic industry growth to the

area 's residentiary or local-service industries. The basic

industries were projected by extrapolating the trend in the

ratio of national industry employment to local industry

employment. The service industries were related to the basic

industries and projected through an extrapolation of the

trends in the ratios of a shift-share framework. Thus, the

basic industries were projected with a methodology similar to

that used in this thesis. The growth of residentiary indus-

tries, however, was related to the growth of local basic

industries and not directly to national trends.2 8

The assumptions made about the national economy for the

"OBERS " projections are similar to those made by BLS, with two

exceptions. "OBERS" assumes a 4 per cent rate of unemploy-

ment, with 96.1 million employed persons, compared with a 3

per cent unemployment rate and 97.8 million employed persons

assumed in the BLS national projections. The "OBERS"

assumptions are slightly less optimistic. 29

28 Ibid., V-26-35.

2 9 Ibid., p. 6
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Table XIII presents a comparison of the "OBERS" and BLS

projected per cent change in national employment,30 and a

comparison of the thesis and "OBERS" projections for the

Dallas and Fort Worth SMSAs. As can be seen, there is only a

difference of 0.3 per cent between the "OBERS' and BLS pro-

jected change in national employment. However, the difference

TABLE XIII

COMPARISON WITH "OBERS" PROJECTIONS

Area Projected Employment
Per Cent Change

United States
OBERS*................... 21.2
BLS**..........-.-.-.-.-.-.-.-.-.. 20.9

Dallas SMSA
OBERS*..27.4
Thesis...-.-..-.- ..- .-.-..-.-.. . ... ..32.1

Fort Worth SMSA
OBERS*.................. . 23.8
Thesis..........-.--.-...-.-.-.... 31.0

*Source: 1972 OBERS Projections, U.S. Department of Com-merce, Vol. V (Washington, 1972), pp. 7, 63, 88.
**Source: "Tomorrow's Manpower Needs," Bureau of LaborStatistics, U.S. Department of Labor, Vol. IV (Washington,

1971), p. 8.

between the "OBERS" and thesis projections are relatively

large: 4.7 per cent for Dallas and 7.2 per cent for Fort

Worth. Although the components of change cannot be compared

and the rates of change are different, the net effects are

similar: Dallas and Fort Worth are projected to have a

substantially slower rate of growth.

3 0 "Tomorrow's Manpower Needs," No. 1737, p. 8.
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Summary

The purpose of this chapter was to project total employ-

ment for industries in the Dallas and Fort Worth SMSAs in

1980. These projections are necessary to project employment

in occupations using the BLS Method A.

Following the procedure recommended by BLS, statistical

relationships were established between wage and salary employ-

ment in each industry in the Dallas and Fort Worth SMSAs and

the corresponding national industry. Then the relationships

were used to allocate projected national industry growth to

industries in the SMSAs. The projected SMSA industry employ-

ment was then adjusted to total employment with a methodology

and data suggested by the Texas Employment Commission.

The SMSA projections are made within the framework of

the national economy and are therefore constrained by the

assumptions made by BLS about the national economy in 1980.

The assumptions for the national industry projections tend to

be optimistic, reflecting government policy objectives.

Using shift-share analysis, the historical and projected

trends in industry employment in each SMSA were decomposed

into components of growth in order to explain projected

changes in historical trends. The growth rate in each SMSA is

projected to be substantially less during the 1970's than

during the 1960's and the shift-share analysis indicates that

a rapidly declining comparative advantage vis-a-vis other
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areas is the primary cause of the slower growth. Further,

the analysis shows that while most SMSA industries are pro-

jected to experience slower growth, manufacturing industries

are projected to grow more slowly than nonmanufacturing

industries.

The projections were compared to alternative projections

found in Economic Potentials Handbook and "OBERS Projections"

in order to identify the differences and similarities among

them. Although there were differences among the projected

rates of growth, each projected a substantial reduction in

the overall rate of growth during the 1970's. Further, the

Handbook agreed with the projected decline in the growth rate

in manufacturing and the shift toward nonmanufacturing.

While there were differences among specific rates of change,

the alternative projections generally agreed with the thesis

on the direction and emphasis of change.



CHAPTER IV

PROJECTING EMPLOYMENT IN OCCUPATIONS

IN THE DALLAS AND FORT WORTH SMSAS

The second step in applying the BLS technique involves

distributing projected industry employment among occupations.

Each industry has a unique occupational structure; the

employment level of individual industries will determine the

level of occupational employment. However, tests conducted

by BLS indicate that changes in occupational structure within

industries are a major factor influencing the trend in occu-

pational employment, and current occupational distributions

are not adequate for projecting.1 BLS has projected changes

in the national occupational composition of industries to

1980, and recommends that these changes be incorporated into

the occupational structures of local projections.2 The pur-

pose of this chapter is to distribute the industry projections

from Chapter III among occupations in the Dallas and Fort

Worth SMSAs using the Method A technique recommended by BLS.

1 "Tomorrow's Manpower Needs," Bulletin of the Bureau of
Labor Statistics, U.S. Department of Labor, No. 1769
(Washington, 1973), p. 34.

2 "Tomorrow's Manpower Needs," Bulletin of the Bureau of
Labor Statistics, U.S. Department of Labor, No. 1606, Vol.~I
(Washington, 1969), p. 8.

108
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This chapter is presented in three sections: a descrip-

tion of the procedures in Method A, a test of the method in

each SMSA, and development of the projections. The test is

simply an ex post facto application of the method in the

1960-1970 period to illustrate how the technique can be

exptected to perform.

Procedures in Method A

In general, projections of SMSA occupational employment

are made by applying 1970 and 1980 national industry-

occupational patterns to their appropriate SMSA industry

employment estimates for each year, summing the resulting

occupational employment to area totals, computing the 1970-

1980 per cent change for each occupation, and applying the

per cent change to separately estimated 1970 SMSA occupa-

tional employment totals.3 The steps include

1. The 1970 national industry-occupational

patterns are applied to their respective 1970 SMSA

industry employment estimates. The resulting occupa-

tional employment is summed to area totals. The same

procedure is followed using the 1980 national industry-

occupational patterns and projected SMSA industry

employment estimates.

2. The per cent change is computed between 1970

and 1980 for each occupation.

3Ibid., pp. 10-11.
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3. Base period, 1970, SMSA employment estimates

are obtained from the census for each occupation for

which projections are to be made.

4. The projected 1980 employment in each occu-

pation is computed by applying the per cent change to

the base period SMSA.

In effect, the method applies to the actual number of

workers in each occupation in the SMSA in 1970, a per cent

change reflecting the projected growth of each industry

weighted by the incidence of that occupation in each industry

nationally.4

Test of Method A

To determine how much difference might be introduced by

using national occupational distributions, Method A was used

to project 1970 occupational employment from a 1960 base in

each SMSA, and the results were compared to known 1970 values.

The test assumed perfect SMSA industry employment projections,

and perfect national projections of the occupational

composition of industries.

For the test, BLS industry-occupation distributions for

the eight major occupational categories for 19605 were applied

4 "Tomorrow's Manpower Needs," No. 1769, p. 3.

5 "Tomorrow's Manpower Needs," Bulletin of the Bureau of
Labor Statistics, U.S. Department of Labor, No. 1606, Vol.~IV
(Washington, 1969), pp. 37-133.
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to their corresponding industry employment, and the 19706

distributions were applied to their appropriate industry

employment totals. The estimated occupations in each indus-

try were added to all-industry totals in the base (1960) and

target (1970) years and were used to compute occupational per

cent change for the decade. The projections were then com-

puted by applying each occupation's per cent change to actual

1960 occupational employment.7 The projected occupational

employment was compared to the actual data from the 1970

census.8 Because of the difference between the levels of

industry employment shown by TEC and the census, industry

employment from the 1960 and 1970 censuses was used in the

test to insure that the projected occupational employment

level would be comparable to the 1970 actual values.

Although the growth rate of employment in the Dallas

SMSA was twice the national average during the 1960-1970

period, the test application of Method A resulted in reason-

ably good projections. Table XIV shows the relationship

6 "Tomorrow's Manpower Needs," Bulletin of the Bureau
of Labor Statistics, U.S. Department of Labor, No. 1737,
Vol. IV (Washington, 1971), pp. 26-122.

7"U.S. Census of Population: 1960. General Social and
Economic Characteristics, Texas," U.S. Bureau of the Census
Final Report PC,(1)- 45C (Washington, 1962), pp. 387, 388,
528, 534.

8"U.S. Census of Population: 1970. General Social and
Economic Characteristics, Texas," U.S. Bureau of the Census
Final Report PC (1) - 45C (Washington, 1962), pp. 387, 388,
528.
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between the projected and actual employment levels in the

eight test occupations for Dallas in 1970.

As can be seen, the projected per cent change was within

ten percentage points of the actual per cent change in six of

the eight occupations tested. In five occupations there was

less than five per cent difference between the projected and

actual level of employment; in seven occupations there was

less than a ten per cent difference. The number of profes-

sional and technical workers nearly doubled during the decade,

and the projection reflected that magnitude of change.

Only two occupations, managers and laborers, had pro-

jected growth rates which differed more than 10 percentage

points from the actual, and whose projected level of employ-

ment differed more than 5 per cent from the actual. However,

the projections did indicate that these occupations were

slow-growing, declining as a per cent of total employment.

Examining the distribution of occupations, the projec-

tions did accurately reflect the trend in the relative

importance of each occupation in the actual occupational

structure. Between 1960-1970 there was a distinct shift in

employment growth away from managers and operatives toward

professional, technical, and clerical workers. The test

projections did indicate these shifts.

The Fort Worth SMSA's growth rate, like Dallas, was

substantially above the national average during the 1960-1970
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period, and the test application of Method A also resulted in

reasonably good projections. In fact, Method A more accu-

rately projected more occupations in Fort Worth than in

Dallas. Table XV shows the relationship between projected

and actual employment levels in the eight test occupations

for Fort Worth in 1970.

As can be seen, the projected per cent change was within

10 percentage points of the actual per cent change in six of

the eight occupations tested. In three occupations there was

less than 4 per cent difference between the projected and

actual level of employment, and there was less than a 10 per

cent difference for all eight categories.

Only two occupational categories, professional and

service workers, had projected growth rates which differed

more than 10 percentage points from the actual, and whose

projected level of employment differed more than 6 per cent

from the actual. However, the projections did indicate the

increasing concentration, rapid-growth trend in the profes-

sional category, and the declining concentration, slow-growth

trend in the service category.

Examining the distribution of occupations, the projec-

tions did accurately reflect the trend in the relative

importance of each occupation in the actual occupational

structure. Between 1960-1970 there was a shift in the con-

centration of employment away from managers and service
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workers, toward professional, technical, and clerical workers.

The test projections did indicate these shifts.

Thus the test indicates that Method A can be expected to

perform reasonably well in the Dallas and Fort Worth SMSAs.

There were differences between the projected and actual

values, but the test projections did accurately depict the

trend and magnitude of change in employment in each major

occupational category.

An issue related to testing the appropriateness of

Method A for the Dallas and Fort Worth SMSAs revolves around

a conceptual data problem which is not discussed by BLS and

which was only touched upon earlier in the discussion of the

test methodology. Method A combines two types of data which

are not necessarily comparable. The census data used by the

method represents employed persons by place of residence; the

industrial employment data represents the number of jobs by

location. For the two to be comparable, the persons employed

in an SMSA would also have to reside in that SMSA. This

means that if the occupational data taken from the census is

to be an adequate benchmark for the industrial employment

projections developed with TEC data, most of the people who

work in the Dallas SMSA would have to live in the Dallas SMSA.

Most of the people who work in the Fort Worth SMSA would have

to live in that SMSA. Although a great deal of data is not

available, this does appear to be the case in each SMSA.
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A special report on commuter travel patterns, Journey to

Work, 9 compiled by the U.S. Bureau of Census, indicates that

in 1970, 92.9 per cent of the persons working in the Dallas

SMSA lived in that SMSA. Further, 92.8 per cent of the

persons working in the Fort Worth SMSA lived in that SMSA.

The data are shown in Table XVI.

Thus, although there are conflicting data in Method A,

it appears that at least in the Dallas and Fort Worth SMSAs

the problem is relatively small, and hopefully will not

seriously affect the usefulness of census data as a benchmark.

Development of the Projections

Following Method A procedure, the 1970 and 1980 national

industry-occupational patterns were used to translate the

1980 industry employment projections in Chapter III into

projections of occupational employment in the Dallas and

Fort Worth SMSAs. The 1970 and 1980 national industry-

occupational distributions were applied to the appropriate

estimate of SMSA industry total employment. The resulting

estimates of occupational employment were summed into SMSA

totals, and used to compute the 1970-1980 per cent change for

each occupation. The per cent change was then applied to the

1970 SMSA occupational employment totals obtained from the

9 "U.S. Census of Population: 1970. Journey to Work,"

U.S. Bureau of the Census Final Report PC (2) - 60
(Washington, 1973), pp. 62, 83.
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1970 census. The results for the Dallas SMSA are shown in

Table XVII, and for the Fort Worth SMSA in Table XVIII.

There are 160 occupational categories available in the

1970 and 1980 distributions. However, some are defined dif-

ferently from the occupations shown in the census, and some

are not available in the census. In these instances, the

occupational category in question was eliminated from the

SMSA distribution. The completed distributions contained

ninety-six occupational categories.

Examining the projections of the Dallas SMSA, the most

rapid projected growth rates are in the professional and

technical occupations. With few exceptions, the occupations

in this category are projected to experience above average

growth. Technical engineers, natural scientists, nonmedical

technicians, and other professional workers are each pro-

jected to increase more than 50 per cent during the 1970-1980

period. Of the identifiable occupations, chemists, mathe-

maticians, draftsmen, medical and dental technicians,

economists, accountants, designers, personnel workers, and

social workers are projected to experience more than a 50 per

cent increase. The major exception is among teachers, where

employment of elementary teachers is projected to decline

0.39 per cent. Although employment in many of the subcate-

gories is small, employment in the professional and technical

occupations is projected to expand by 50,000 during the

1970's.
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TABLE XVII

EMPLOYMENT IN OCCUPATIONS IN THE DALLAS SMSA
1970 AND PROJECTED 1980

Employment
Per Cent

Occupation Census Change Projected

- _ _ __. 1970* 1970-1980 1980

Total Employment 665,510 32.05 878,806

Professional, Technical
& Kindred 102,695 48.65 152,656

Engineers, Technical 14,401 52.00 21,890

Engineers, Aeronautical 1,162 46.56 1,703

Engineers, Chemical 263 31.73 346

Engineers, Civil 1,361 35.11 1,839

Engineers, Electrical 4,813 48.13 7,129

Other Engineers, Technical 6,802 61.28 10,970

Natural Scientists 1,372 52.91 2,098

Chemists 552 59.51 880

Biological Scientists 116 47.85 172

Geologists, Geophysicists 487 28.87 628

Mathematicians 64 65.02 106

Other Natural Scientists 153 50.23 230

Technicians, Exc. Medical,
Dental 11,289 50.04 16,938

Draftsmen 3,070 54.33 4,738

Air Traffic Controllers 214 32.61 284

Technicians, Other 8,005 52.12 12,177

Medical, Other Health Workers 12,812 41.47 18,125

Dentists 659 34.88 889

Dietitians, Nutritionists 311 36.32 424

Nurses, Professional 5,595 43.33 8,019

Optometrists 88 0.00 88

Pharmacists 716 17.78 843

Physicians, Surgeons,
Osteopaths 2,409 48.82 3,585

Psychologists 124 69.26 210

Technicians, Medical, Dental 1,987 80.01 3,577

*"U.S. Census of Population: 1970. General Social and

Economic Characteristics, Texas," U.S. Bureau of the Census.

Final Report PC (1) - C45 (Washington, 1972), p. 544.
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TABLE XVII--Continued

Employment
Per Cent

Occupation Census Change Projected

1970 1970-1980 1980

Veterinarians 156 44.29 225

Other Medical, Health Workers 767 5.30 808

Teachers 19,408 11.04 21,551

Teachers, Elementary 9,448 - 0.39 9,411
Teachers, Secondary 6,740 6.92 7,206

Social Scientists 1,071 44.83 1,551
Economists 743 60.98 1,196

Statisticians & Actuaries 277 34.97 374
Other Social Scientists 51 37.36 70

Other Professional, Technical
& Kindred 42,342 71.73 72,714

Accountants 9,256 80.09 16,669

Architects 888 44.40 1,282

Workers in Arts, Entertain. 7,875 23.64 9,737
Designers, exc. Design Draft 1,333 54.30 2,057
Librarians 760 38.70 1,054

Personnel & Labor Related Wks. 3,423 81.66 6,218
Photographers 680 19.30 811
Social & Welfare Workers 1,264 61.81 2,045

Managers, Officials, Proprietors 63,352 21.97 77,270
Creditmen 961 61.72 1,554

Purchasing Agents 1,804 21.57 2,193

Managers, Officials, Prop. Nec. 60,587 21.77 73,777

Clerical & Kindred Workers 142,891 31.95 188,545
Stenos, Typists, Secretaries 42,366 35.74 57,508
Office Machine Operators 7,572 61.30 12,214

Other Clerical, Kindred 92,953 31.78 122,493
Bookkeepers 15,132 19.65 18,105

Cashiers 8,862 44.54 12,809

Shipping, Receiving Clerks 5,973 27.17 7,596

Sales Workers 60,247 30.36 78,538

Craftsmen, Foremen & Kindred 86,854 30.47 113,318

Construction Craftsmen 22,880 33.21 30,478
Carpenters 6,789 29.75 8,809
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TABLE XVII--Continued

Employment
Per Cent

Occupation Census Change Projected

1970 1970-1980 1980

Brickmasons & Tile Setters 1,415 28.80 1,823
Cement, Concrete Finishers 1,290 39.41 1,798
Electricians 3,627 39.70 5,067
Excavating, Grading Machine
Operators 1,489 36.58 2,034

Painters, Paper Hangers 4,143 29.26 5,355
Plasterers 256 15.77 296
Plumbers & Pipe Fitters 2,625 79.16 4,703
Roofers and Slaters 698 26.69 884
Structural Metal Workers 548 35.64 743

Foremen Nec. 13,292 27.00 16,881
Metal Working Crafts Exc. Mech. 2,079 33.19 2,769
Printing Trades 1,878 20.18 2,257
Transport & Public Utility Craft 1,555 40.24 2,181
Mechanics & Repairmen 20,715 39.02 28,798
Other Craftsmen & Kindred 24,455 5.17 25,719

Operatives & Kindred Workers 97,595 24.27 121,281
Drivers & Deliverymen 20,618 25.80 25,937
Transport & Public Utility Oper. 2,206 6.71 2,354
Semiskilled Textile Occ. 117 31.65 154
Other Operatives & Kindred 74,654 20.94 90,287

Service Workers 78,569 36.07 106,909

Private Household Workers 12,224 27.73 15,614

Protective Service Workers 7,063 44.67 10,218
Firemen 1,506 62.40 2,446
Guards, Watchmen, Door Keepers 2,157 15.56 2,493
Police, Other Law Enforc. Off. 3,141 53.75 4,829

Food Service Workers 18,638 31.18 24,449
Bartenders 516 38.36 714
Cooks, Exc. Private Households 6,271 31.86 8,269
Counter & Fountain Workers 1,258 44.83 1,822
Waiters & Waitresses 6,419 -32.67 4,322
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TABLE XVII--Continued

Employment
Per Cent

Occupation Census Change Projected

1970 1970-1980 1980

Other Service Workers 40,644 38.18 56,162

Airline Stewards, Stewardesses 1,463 109.16 3,060

Charwomen & Cleaners 4,785 43.81 6,881

Janitors & Sextons 7,500 29.30 9,698

Nurses, Practical 2,065 81.92 3,757

Service Workers, Nec. 24,831 22.93 30,525

Laborers, Exc. Farm & Mine 27,213 8.19 29,442

TABLE XVIII

EMPLOYMENT IN OCCUPATIONS IN THE FORT WORTH SMSA
1970 AND PROJECTED 1980

Employment
Per Cent

Occupation Census Change Projected

1970* 1970-1980 1980

Total Employment

Professional, Technical
& Kindred

Engineers, Technical
Engineers, Aeronautical
Engineers, Chemical
Engineers, Civil
Engineers, Electrical
Other Engineers, Technical

Natural Scientists
Chemists
Biological Scientists
Geologists, Geophysicists

310,567

49, 296

9, 682
3,611

54
944

1, 537
3,510

215
59

222

28.56

56.48

51.77
41.03
29.82
34.54
51.79
60.40

57.62
53.17

- 4.17

399, 265

77, 138

14,694
5,093

70
1, 270
2,333
5,630

339
90

213

*"U.S. Census of Population: 1970. General Social and

Economic Characteristics, Texas," p. 545.
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TABLE XVIII--Continued

Employment

Per Cent
Occupation Census Change Projected

1970 1970-1980 1980

Mathematicians 30 55.87 47

Other Natural Scientists 185 55.41 288

Technicians, Exc. Medical,
Dental 5,526 48.15 8,187
Draftsmen 1,345 57.89 2,124
Air Traffic Controllers 422 27.33 537
Technicians, Other 3,759 45.39 5,465

Medical, Other Health Workers 5,579 59.07 8,875
Dentists 220 54.24 339
Dietitians, Nutritionists 130 50.55 196

Nurses, Professional 2,651 63.77 4,342
Optometrists 67 19.64 80

Pharmacists 387 12.13 434
Physicians, Surgeons,
Osteopaths 708 69.49 1,200
Psychologists 55 87.74 103

Technicians, Medical, Dental 977 105.55 2,008
Veterinarians 67 48.48 99
Other Medical, Health Workers 317 19.21 378

Teachers 9,623 26.75 12,197

Teachers, Elementary 4,553 14.36 5,207
Teachers, Secondary 3,626 22.69 4,449

Social Scientists 326 42.11 463
Economists 192 54.24 296

Statisticians & Actuaries 84 32.35 111
Other Social Scientists 50 40.00 70

Other Professional, Technical
& Kindred 17,849 78.14 31,796
Accountants 3,251 75.54 5,707

Architects 240 59.26 382

Workers in Arts, Entertain. 3,681 36.83 5,037
Designers, Exc. Design Draft 286 55.41 444
Librarians 307 57.49 483

Personnel & Labor Related Wks. 1,383 75.40 2,426
Photographers 315 25.21 394

Social & Welfare Workers 615 60.49 987
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TABLE XVIII--Continued

Employment
Per Cent

Occupation Census Change Projected

1970 1970-1980 1980

Managers, Officials, Proprietors 26,056 17.22 30,543

Creditmen 302 50.00 453

Purchasing Agents 973 19.44 1,162

Managers, Officials, Prop. Nec. 24,781 17.26 29,058

Clerical & Kindred Workers 59,673 29.58 77,324
Stenos, Typists, Secretaries 16,745 35.52 22,693

Office Machine Operators 2,855 55.87 4,450

Other Clerical, Kindred 40,073 25.47 50,280
Bookkeepers 6,770 17.35 7,945

Cashiers 4,274 35.08 5,773

Shipping, Receiving Clerks 1,858 23.19 2,289

Sales Workers 24,972 20.98 30,211

Craftsmen, Foremen & Kindred 47,072 26.19 59,400

Construction Craftsmen 11,826 34.12 15,861

Carpenters 3,185 33.33 4,247

Brickmasons & Tile Setters 822 31.19 1,078

Cement, Concrete Finishers 533 40.71 750

Electricians 2,677 37.08 3,670
Excavating, Grading Machine
Operators 750 30.09 976

Painters & Paper Hangers 1,861 30.22 2,423

Plasterers 73 20.00 88
Plumbers & Pipe Fitters 1,311 40.85 1,847
Roofers & Slaters 341 28.99 440
Structural Metal Workers 273 39.18 380

Foremen Nec. 7,438 22.20 9,089

Metal Working Crafts Exc. Mech. 1,236 30.97 1,619

Printing Trades 693 18.03 818

Transport & Public Utility Craft 631 7.68 679

Mechanics & Repairmen 11,892 28.20 15,246

Other Craftsmen & Kindred 13,356 12.09 14,971

Operatives & Kindred Workers 53,697 19.44 64,136
Drivers and Deliverymen 9,027 12.61 10,165

Transport & Public Utility Oper. 486 -15.18 412

Semiskilled Textile Occ. 45 29.36 58

Other Operatives & Kindred 44,139 17.25 51,753
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TABLE XVIII-Continued

Employment
Per Cent

Occupation Census Change Projected

1970 1970-1980 1980

Service Workers 35,572 43.50 51,046
Private Household Workers 4,253 46.69 6,239
Protective Service Workers 3,538 40.88 4,984
Firemen 843 55.63 1,312
Guards, Watchmen, Door Keepers 1,140 18.26 1,348
Police, Other Law Enforc. Off. 1,462 47.50 2,156

Food Service Workers 9,743 27.77 12,449
Bartenders 267 29.59 346

Cooks, Exc. Private Households 3,757 30.31 4,896
Counter & Fountain Workers 665 45.65 969
Waiters & Waitresses 3,267 21.32 3,964

Other Service Workers 18,038 52.91 27,582
Airline Stewards, Stewardesses 68 50.91 103

Charwomen & Cleaners 1,482 55.71 2,308
Janitors & Sextons 4,068 42.21 5,785
Nurses, Practical 1,426 108.19 2,969
Service Workers, Nec. 10,994 34.28 14,763

Laborers, Exc. Farm & Mine 12,210 2.09 12,465

Employment in the service worker category is projected to

have an above-average growth rate in Dallas. Of the identifi-

able occupations, firemen, police and law enforcement officials,

airline stewards and stewardesses, and practical nurses are

projected to expand more than 50 per cent. Service worker

employment is projected to expand 28,340 during the period.

Although the manager, clerical, sales, and craftsmen

worker categories are projected to have a below-average growth

rate, some subcategory occupations are projected to expand
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rapidly. Employment of creditmen, office machine operators,

and plumbers is projected to expand more than 50 per cent.

Examining the projections of the Fort Worth SMSA, like

Dallas, the most rapid projected growth rates are in the pro-

fessional and technical occupations. Of the forty-three

professional categories, twenty-four have projected growth

rates of more than 50 per cent. Unlike Dallas, elementary

teachers are projected to expand 14.4 per cent, and geol-

ogists are projected to experience an absolute decline.

Employment in the professional and technical occupations is

projected to expand by 28,000 during the 1970's.

Employment in the service worker category is projected

to expand at a slower rate than the professional and tech-

nical categories, but above the average growth rate in Fort

Worth. Of the identifiable occupations, firemen, airline

stewards and stewardesses, cleaners or domestics, and prac-

tical nurses are projected to expand more than 50 per cent.

Service worker employment is projected to expand 15,474

during the period.

In Fort Worth, employment in the clerical occupations is

projected to expand above the average rate. Stenographers,

typists, secretaries, office machine operators, and cashiers

are projected to expand more than 35 per cent. The clerical

category is projected to expand by 17,651 during the 1970's.
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Although the manager, sales, and craftsmen worker

categories are projected to have a below-average growth rate,

some subcategory occupations are projected to expand rapidly.

Employment of creditmen, cement workers, and plumbers and

pipe fitters is projected to expand more than 50 per cent.

The patterns of projected occupational growth in the

Dallas and Fort Worth SMSAs reflect the changes projected in

the industrial growth in Chapter III. From Table XIX, it

can be seen that each of the major occupational categories in

the Dallas and Fort Worth SMSAs are projected to have a

slower growth rate during the 1970's. In Dallas, the profes-

sional and clerical categories are projected to grow at less

than one-half the rate of the 1960's. In Fort Worth, every

category except professional and service workers is projected

to grow at less than one-half the rate of the 1960's. Fur-

ther, the projections indicate a continuation of a shift in

the rate of growth away from managers, operatives and laborers,

toward professional, clerical and service workers. The shift

is consistent with the industrial shift toward nonmanufacturing

projected in Chapter III, and the historical trend of the

1960's indicated in the test of Method A in this chapter.
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CHAPTER V

CONCLUSION

To the extent that can be determined from available

data, the projections and results presented in this thesis

indicate that Area Projection Method A does produce reason-

able employment projections for the Dallas and Fort Worth

SMSAs. This is to say, the industrial projections compared

favorably with alternative projections and indicate a similar

trend, and Method A was reasonably successful in predicting

the 1970 occupational composition in each SMSA. The occu-

pational projections are not inconsistent with the shifts in

composition during the 1960's, nor the changes indicated by

the industry projections.

Further, Method A is an attractive projection technique

because it combines simplicity with scientific method. The

method is scientific in the sense that the methodology and

assumptions are straightforward and understandable, the

analyses are subject to statistical testing, the results can

be verified, and the technique can be replicated. The mechan-

ical procedures are generally nontechnical, and the application

of the national occupational distributions can be undertaken

manually. The technique, however, does have several

shortcomings.

130
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First, the mechanical procedures of projecting industry

employment and distributing employment among occupations are

inflexible. The projections are conditional and can only

be expected to occur within the framework of the assumptions

made by BLS about the national economy; the assumptions are

normative projections of what will occur if the policy

objectives of the government are met. The local analyst

has only one scenario with which to make projections, and

the alternative is simply to change a projection to be

more suitable to him. BLS should provide several different

national projections with alternative assumptions in order

that the local analyst can make projections with different

scenarios, and the decision maker can choose among alterna-

tive futures that might occur.

Second, the occupational detail that may be obtained

with the method is limited. Most of the occupational

categories are aggregated, and few identifiable occupations

are shown that will be of assistance to education and

skill-training planners. Also, there is no way of picking

up occupations which may not have been represented locally

in 1970 but have emerged since.

A related technical problem is the difficulty in

relating the occupations shown by BLS with the occupations

in the census. Because they often do not match, the useful-

ness of the BLS occupational distribution is limited further.
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The comparisons and tests, and the shortcomings of the

method, point to the imprecision of projections, and suggest

that their value lies not in perfectly predicting the exact

number of employees in an occupation or industry, but in

projecting the overall trend and direction of the composition

of employment. In this respect, the primary use of the

projections in this thesis is in policy making.
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