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FOREWORD

A. PURPOSE.

This research study was written as a doctorate dissertation by £hé
author while being employed by the Corps of Engineers. The.topic is one
for which intense interest has been displayed by Congres; and the Executive
Branch. The existence of structural unemployment and depressed regions
has led to a concern for expanding the analysis of public works projecté
to include the utilization of otherwise unemployed resources in construction
or of inducing other economic activity.

The study seeks (1) to develop a method of measuring the employment
generation benefits from a federal water resource investment in a depréssed
area, (2) to rélate such benefits to the social cost and economic benefit-
cost ratio, and (3) to analyze the sensitivity of employment generation
benefits éo various types and locations of water pfoject investment within
areas designated as depressed regions. The Upper Licking River project in the
Appalachian portion of Kentucky was chosen as the study area.

B. FINDINGS.

The study carefully examines the sensitivity of a variety of assumptions
about the character of the location in which projects are constructed, the
composition of the demands for labor and ﬁaterials in various types of
engineering alternatives and various patterns of response by otherwise
unemployed factors of production.

The study relies upon (1) the'use of regression and relative share methods
for projecting unemployment rates, (2) the use of static input-output inter-

industry, labor and occupational coefficients, (3) the potential for economic



development articulated in the Upper Licking survey report, and (4) a range of
hypothetical resource response functions rather than empirical evidence.

The report concludes that conventional B/C analysis should encompass
the utilization of otherwise unemployed resources, that those impacts should
extend to the analysis of economic development induced by the project, that
those benefits from utilization vary greatly with the type and location of
the project with respect to the distribution of idle resources, with demand
functions of production and the response pattern of idle resources to
incremental demand. Finally and most importantly, the report concludes
that public water resource investment decisions should be more discriminating
to the type and location of investments. This requires investigation of the
foregone benefits from alternative types and location of water projects
and from competing public works projects.

C. ASSESSMENT.

The report completes a careful study of the procedures for estimating
the benefits from the employment of otherwise unemployed resource by public
works projects. A thorough sensitivity analysis reinforces the conclusions
and empirical and theoretical limitations are documented.

This dissertation could be modified into an operational manual for
project studies with some additional testing of the empirical procedures.
Additional effort to this end appears warranted. The important policy
conclusions, with respect to the significant differences of various types
and location of projects on social benefits and costs should be urgently
considered in the developmeﬁt of guidelines for project evaluation and

selection.



D. STATUS.
This research represents the findings, conclusions and independent
judgment of the researcher. In light of the potential use of the methodology

for evaluating water resources projects, comments on the report are invited.
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SUMMARY OF DISSERTATION
MEASURING AND ANALYZING THE IMPACT OF EMFLOYMENT
GENERATION BENEFITS OF A PUBLIC WATER RESOURCE
DEVELOPMENT PROJECT IN APPALACHIA

The major criticism of the traditioqal benefit-cost analysis:
has been centeredlaround the implicit assumption of full employmenp:
conditions. Since public investmgnt programs undertaken under con-
ditions of substantial unemployment anticipate a significant tapping
of otherwise idle resources, it has often been suggested that Employ-
ment Generation Benefits should be properly reflected in the deter-
mination of the cost of such projects.

In this study an attempt is made (1) to develop a method of
megguring Employment Generation Benefits resulting from a federgl
water resource investment in a depressed area, (2) to relate, the Em-
ployment Generation Benefits to the social cost and benefit-cost ratio,
and (3) to test the significance of the impacts of a public investment
under unemployment conditions. To implement the empirical analysis
of this study, the Upper Licking Projeect in the Appalachian portion cf
Kentucky was selected as the basis for estimating Employment Generation
Benefits for the benefit-cost analysis.

The study begins with the evaluation of the availability of
idle production factors in the three Appalachian subregions. The next
step is the gstimation of potential industrial output and the determin-
ation of demand schedules for production factors resulting from water
resource projects. Applying the 1963 Input-Output transaction tables
for the subregions studied, the industrial output, the occupational labor
demand and the plant capacity utilization by each industry within Appa-
lachia were estimated. These demand estimates were compared with the
supply of production factors to determine whether idle resources are

avallable to satisfy the incremental demand.
iii



Following this analysis, the response’ functions of labor and
cabital to incremental factor demand from the pool of idie resources
were hypothesized and estimated. Employment Generation Benefits were
then calculated. On the basis of these estimates, a revision was under-
taken of the previous benefit-cost indices of the Upper Licking ?Toject
to reflect additional social benefits and/or a reduction in sociai costs
of the project. The potential impact of Employment Generation Benefits
on the benefit-cost ratio was also tested by changing the location of
the project to other subregions and bj substituting alternative types
of projects.

This research ends with the conclusion that Employment Genera-
tion Benefits resulting either from the construction phase of the Uﬁper
Licking Project or from the economic expansion induced by the projécﬁ
are very significant. However, changing either the location or the
type of a project might affect considerably the significance of the
utilization of idle resources, and might result in a great variation
in Employment Generation Benefits. Compared to the industrial outpuﬁ,
the impact on Employment Generation Benefits seems to be larger from a
change in the project location than from a change in the project type.
Consequently, Employment Generation Benefits are the function of (1)
location and type of the public investment project, (2) demand pattern
for the factore of production, (3) distribution pattern of idle re-
sources, and finally (4) response pattern of idle factors to incremental

demand for resources.

iv



T T

- ———— =

TABLE OF CONTENTS

INTRODUCTION
Statement of the Problem .e.cveeecececscacasesansenncss
Previous Studies ...cicvvevcnnn ceeretsarasiseans cesiiens
Purpose and Objectives of this Study ....oocoeenns s
Methodology ...c.evveun teeressraasarsineaannsas ceersana
Significance of this Study .....coccvuvennn. eeaes eerens
Chapter

II

I.ESTIMATES OF UNEMPLOYMENT AND OF EXCESS INDUSTRIAL CAPACITY

National Unemployment and Evaluatlon of Federal Water
Resource Investments ....... it sesesseeannascenane
Appalachian Unemployment and Evaluation of Federal
Water Resource Investments in Appalachia............
Estimate of the U.S. Total Unemployment.........ccenuei
Estimates of Total Unemployment in Appalach;a and
its Subregions ....icivveiinnnn. Leeresivasscnannans .
Estimates of Occupational Unemployment in Appalachian
Regions and the Upper Licking Area .......ceceeevues
Estimates of Unemployment in Appalachian Regions -Based
on 5.6 Percent National Unemployment Rate ..........
Estimates of Underemployment and Potential Unemployment
Estimate of Excess Industrial Capacity Rate ...........

ESTIMATES OF DEMAND FOR INDUSTRIAL OUTPUT AND FACTORS OF
PRODUCTION INDUCED BY THE UPPER LICKING PROJECT

. Description of the Upper Licking Project ....ceveeeceses

The Model Used to Estimate Sectoral Demand ..coeeeeee .o
Estimate of Industrial Demand ....seeceeeeesen deeasans
Estimate of Demand for the Factors of Production ......
SuMMary ...ccceeeecnnes caeanes Cececscssesrecsensssannns

14

21

- 25

.. 26

34

42
4y
48

57

57
o4
76
88
99

EMPLOYMENT GENERATION BENEFITS FROM THE UPPER LICKING PROJECT

AND THEIR IMPACT ON,THE BENEFIT-COST ANALYSIS

Comparison of Demand for and Supply of the Factors of
Production Associated with the Upper Licking Project-
The Nature of Employment Generation Benefits ........ ..
Model Used to Estimate Employment Generation Benefits .
Estimate of Employment Generation Bemefits Resulting
from the Upper Licking Project .....cocvvevennnnen .
Social Costs of the Upper Licking Project ....ccocvevene
Evaluation of the Impact of Employment Generation Benefits
on the B/C Analysis of the Upper.Licking Project ...
Employment Generation Benefits and B/C Ratio Based on
5.6 Percent National Unemployment Rate .............

Summary .l'..lll..ll...l........l.......l!!;."..l.l.:'.

£l

103

103
104
106

114
117

122

126

- 127



TABLE OF CONTENT% (continued)

Page
Chapter :
IV. SENSITIVITY OF OUTPUT TO CHANGES IN THE LOCATION AND
TYPE OF EXPENDITURES . 130
sensitivity of Final Demand 6 8 8 00000 08 080000 OB SO OCPAETNPOISDS 131
Sensitivity of Gross Output.ceccesvecrecrocsesncencsnns 136
Sensitivity of Employment Generation Benefits ......... 139
Sensitivity of B/C Ratio and Social Costs under
Various Investment Conditions ....ceceecvesdoseasnes lyg
sumary .l..ll.l...'.l'U..I..I...l.'I.OOOIUIOOIIOCODOUOU lso
CONCLUSIONS 153
APPENDIXES ' 161
A. National Final Demand Vector per $1,000 Project
Costs for a Closed Input-Output Model ......cccvuenn 160
B. Percentage Distribution of the National Final .
Demand Vector within, and outside of £ppalachia .... 164
C. Proportion of Gross Output by Industry Accounted
for by Total Value Added and Those Proportions of
Total Value Added Accounted for by Each Value Added
component 0 0 0000 S0 0000 RNBOOPN RSP ISARNIBERPeONOONS 168
'DU Labor and Occupational CoeffiCientS LR R RS B RE R N A N N Y ) 172
E. Estimated U.S. Mean Earnings (Wages and Salaries
and Self-Employed in 1970 and Annual Compound
Growth Rate LU B B BN N N NI B I I I I B I B IR I B S BN A ) 178
F. Estimate of Increase by 2020 in Appalachian Export
Capacity, by Industry, Induced by Upper Licking
Water Resource InvesStments .sccececeecsccecccsnscsncas 181
'G. Industrial Demand Resulting from the. Upper Licking
‘ Project by Region and INdUSTrY .eesececcescocsannans 187
H. Percentage Distribution of Gross Domestic Investment -
and Personal Consumption Expenditures by Industry
Sector € 0008 000 8 008 00000000 PBeP bttt btOERosRNNPe 191
I. Computer Program for Deriving Employment Generation
Benefits @8 00800 DB P BOEOELREN IR OIOSEOLONPLEPIOEOEOEBSIOIEDPROEBECOEON BN 193
SELECTED BIBLIOGRAPHY 203

vi




1.

10.

11.

12,

l3o

1k,

15.

16.

LIST CF TAZLES

U.3. Unemployment Rate of Persons 1( Years 0ld and Cver
by OCCupation Group 19&7-1970..'..I.‘.'..........."...".'ll"

_Unemployment Ratc of U.G., App lnchla and Th. Upper

LiCking AI‘QG 19(‘0'196001ccocno-.uu-o-otuco-uu‘o---o-na-oooo-----

Estimate of Lahox Force, Employmenl ard Urcijl- jrent
1“ Appa]acllin 1970 20°oi.l.lit...ll'.l"l..'lQ'....l.I."I'QIQ.

Estimate of Labor Force and Unemployment i+ Suaregion
orAppa]achia 1960 19{0&lrﬂoll..iﬁii...l'll'.l...'..'....l'l

Unemployment Rates; Percent Distributic- . 1w or Fores
and Unemployment, by Major Occupati.: “wr J.3,., A, palachia
and Appalachian Regions in 19G0..eeseecescccsrovsossacssossanns

Estimated Labof Fdrée, Unemploy~d and Unemployment, Pate
by Major Occupation for Appalachian Hegions In 1570, ceececcces
Estimated Labor rorée Unemploy~d and Une ‘JnJmC"L Rate _

by Major Occupation for Appalacaian Re;ions in 19C0.ceceecnces

Estimated Labor Fbrce Unemployed and Uncmgla\m= .t Rates
by Major Occupation in The Uppe Licking Arcu, 1970 & 193C.....

Estimated Unemployed and Unemployment Pate ny Malor Occupstion
for Appalachian Regions and Upper L*Cnf i Area for 1970 (Based
on 5.6% National Unemployment Rate)............................

Labor Participation Rate of the U.S., a,,ul¢c113 and

me Upmr Llckinb m‘ea 1960 19'70&lq\’c,'li..'.'l’.l...""‘..' ‘

Estimates of Potenh;al Labor Force and Unemployment in :
The Upper Lickinz Area 1960, 1970 & 19%C.ceueeceecereeocncnanes

Total Excess Industrial Capacity Rutez of wuuc ..itec EStstes

19U T=19700 caeenossenocsasnnsnsscncesosasassasssonossnsnncssnens 3

Average Rates c! =Zxcess Industrial Cag“c;tJ oy I
the Years 19L7, :958, 1969 and the Fericd 1€ k7.1

néustry for
?C} 98 e 0000 0o

Industry Numbering for the 195€ Input-Output inslysis..........

Sumnzry of Estimated Costs for Selected Ilar. of tiz
Upm‘r Licking Project."I.I'..Il...l....l‘.l..l.'...'....."'II.

Estimated Annual Costs for The Upper Licking Iroject.....ce....

vii

Tare

Lo

b1

53
55

59
61



LIST OF TARLES (continued) =~ . Lo

: s se
17. Fotential Share of Incremental Increases 1a- Manufacturiit 1
Qutput ¢ alyesville-noyalton Area..................,,...gﬁg.....'53‘

18. Distrihution of On-Site Demand by Occupation, Off-Site -
Demand and Unallocated Costs by Type of Water Project.......... T2

19. Final Demand for Inputs to Construct The Upper Licking
'Prodect by Reglon and Industry.;..;L........................... 78

20. Final Demand for Annual Inputs to O & M of The Upper . ‘
LICking qu’OJeCt by Region and InGUOtKJo----ct-.oo.c-.u.-’l'.". 80
21. Inrreaoe& Export Capacity by 2020 Resulting from ¢he '
Upper Licking Project by Region and Industry..ecescccesceccescs €2

22. Industrial Demand Resultifg from the Construction of The .
Upper Licking Project by Region and Major Industry....veesecees G4

23. Annual Industrial Demand Resulting from ite O & M of The’
Upmr LiCking Pro'ject hy Resion and "‘"Jor Indus*‘ry- ®Sevecccnvone 85

24, Industrial Demand in 2020 Induced Throubn Increased Expo*t
_ Capacity Resulting from ™he Upper Licking Project by Region
Iﬂd M&JOI‘ Indu.tryc.n.v..D.d.ttccoll--.tltioon-o-v".o.v-o"'it

.,_'

from Prodect constmctiou a»nd Annual O & Mcoo--obv.'oovv.-oOOOO 89
.-5’
v National and Regional Final Demand, Gross Output and Value }-
1'; Added Components by Exmnditure Category..................-n.. %

27 National and Reglonal Final Demand, Gross Output, and Value
' "Added Components by Expenditure Category (per £1,000 Total
' Finﬂ.l Demand and Exmrt CGP&City)..o.-.-----p-.....-..no---.o-. 92

e
X

o
!

.\.;.

g

Off-5ite Demand for Labor and Wage Bill by Occupation
and Region Reaulttng from Project Construction................. %

é9f 0ff-Site .Demand for Labor and Wage Bill by Occupation §
: and Region Resulting from The Upper Licking, Project .s !
Construction (Adjusted to Vhlu. Ad8ed- App:oaeh);.a :

‘-060-0..0 96

Off-Site Demand for Labor and W e Bill by Occupation E
. and Region Resulting from O & M (Adjusted to Value-

;Mded Approach).C......l.'....I.....Dl............0...;."'.... 97 :

30.°

%l. Off-Site Demand for Labor and Wage Bill by Occupation
and Region Induced by Increase in Export Capacity (Adjusted -
‘to Vl.lue Added Approa.ch).....-.............--......u.,......... 98



http:14lucAdded-Approach)t.04

32.

33.

34.

35,

36.

37.

38.

39.

40,

LIST OF TABLES (continued)

Page
Total Demand (0ff-Site and On~Site) for Labor and
Wage Resulting from Project Construction and O & M
(Adjusted to Value Added Approach)........eeeeeeenees feeeeeeens 100
Estimate of Employment Generation Benefits Resulting
from the Upper Licking Project.....soeeeeeeierennennns Cereenean . 115
Average Annual Employment Generation Benefits from
The Upper Licking Project..cceiesneereneesecnnss Ceerecrteetnaes 118
Average Annual Employment Generation Benefits per
$1,000 Cost of the Upper Licking Project.....cceeeevenneennenns 123
Appalachian Demand and Leakage per $1,000 Expenditure
with Changes in the Location and Measure Used.......ccevinvennn 133
Distribution of Gross Output by Major Industry per $1,000
Expenditures with Changes in the Location and the Measure
Used.....coovvvnnnnn et Se it ettt et 138
Employment Generation Benefits from On-Site Wage Demand
Resulting from Project Construction and its Distribution
Per $1,000 Project Cost, by Occupation and Type of
Project Based on Linear Response Function..... teeeet e aes s 141
Employment Generation Benefits Resulting from Off-Site
Demand for Labor and its Distribution per $1,000 Project
Cost, by Occupation and Type of Project Based on Linear
Response Function.......... et et et e et e 144
Employment Generation Benefits Per $1,000 Expenditures
by Sources, Location and Measure Used........ioviviuivennnnnnsns 146

LIST OF FIGURES
Computer Model for Deriving Employment Generation Benefits..... 11
Unemployment Rate by Occupation 1953=1970.........0000ivvven. ... 18
Labor Response FUunctionS.....eeeeieiereeeeiertonensensoosencnnnns 110
Capital Response Functions........cc.e.a. e eeiaeieae e 110
PLATE

Appalachian Region and Upper Licking Area ..........coeveuvuenn 27

ix



INTRODUCTION

Statement of the Problem

Benefit-cost analysis based on full-employment assumptions
and national income maximization has long been the major tool for
the evaluation of public expenditures. Because of the full-employ~
ment assumption, market prices of the factors of production are as-
sumed to represent the opportunity cost to soclety, i.e., social cost,l
while benefits are limited to those from direct project output i.e.,

primary benefits.

As the magnitude of public expenditures to counteract depres-
sed economic conditions has increased the adequacy of the traditional
benefit-cost analysis has been challenged,2 particularly in recent
decades. Since idle resources incur negligible opportunity costs to
society,3 market prices of resources for public use under conditions

of substantially less than full-employment may overstate associated

lSocia.l costs of a project may also refer to undesirable things
to society such as overcrowding, noise, pollution or inequal distri-
bution of income, ete. In this study, however, the term of "social
cost" 1s strictly limited to opportunity cost of factors of production
directly and indirectly utilized for the project.

2See A.R. Prest and Turvey, "Cost-Benefit Analysis: A Survey,"
Economic Journal, Vol. 75, Dec. 1965, pp. 683-735, for a review of the
literature and an extensive bibliography on the subject. See also U.S.
Congress, Guidelines for Estimating the Benefit of Public Expenditures,
Hearings before the SubCommittee on Econqu in Government of the Joint
Economic Committee, 91st Cong., 1st Sess., May 12 and 1, 1959.

3The utility of using leisure time depends on whether leisure
is voluntary or involuntary. To the extent that there 1is utility
in using leisure time, it is difficult to say without reservation
that there is no opportunity cost for idle labor. However, capital
goods may become obsolete if not used. Thus, to the extent that
durable capital assets can defer their effective production capacity,
it is difficult to say that there 1s no opportunity cost associated
with idle capital.



2
opportunity costs to society to the extent that resources are actually

drawn from their idle status. Thus, the traditional benefit-cost (referred
to henceforth as b/C) analysis may not always be the proper technique to
use for an accurate comparison of social costs and benefits in the evalu-
ation of public expenditure alternatives.

‘Klthough economists do recognize some theoretical inconsistencies
in applying the traditional B/C analysis under less than full employment
conditions, some economists are reluctant to adjust the traditional B/C
analysis to enable evaluation of public expenditures under moderate and

4 argues that many public in-

cyclical ﬁnemployment conditions. Eckstein
vestments such as those in water resource development projects involve a
planning period so lengthy that actual construction might take place after

> argues that the uncertainty associated

prosperity has returned. McKean
with future'unemployment conditions mey add larger measurement errors
than those resulting from established procedure. However, most economists
appear to agree that the traditional B/C analysis should be adjusted to .
reflqct the differences between market cost price data and their social
cost. counterparts under severely depfessed conditions.

To correct this situation, some economists have advocated that em-
ployment generation benefits (hereafter referred to as EGB) from the pro-
Ject_should be cred;ted in addition to primary benefits, and conversely,

others have advocated that actual project costs (monex costs) should be

discounted by the amount of overstated social costs of the project in

) Fétto Eckstein, Water Resource Development, The Economies of Pro-
ject Evaluation (Cambridge: Harvard University Press, 1958), PP. 32-33.

r)-Ronald McKean, Efficiency in Government Through Systems Analysis
(New York: John Wiley and Sons, 1958), pp. 157-58.




3
the B/C analysis These two approaches result basically in the same B/C

ratio,6 although arrived at from different directions. EGB are created
by otherwise 1dle resources which are equal to overstated social costs.

Public investments under depressed conditions are often'defénded
on the basis that they anticipated a favorable B/C ratio if the discrep-
ancy between market and social costs is reconciled. These decislons are
based more on speculation than on any standard measurement. If the EGB
are to be useful for the evaluation of public expenditure alternatives,
the benefits should be of & significant magnitude and should be measur-
able under various investment conditions. Some public projects are in-
tended to stimulate tﬂe potential for the long-term development of a de-
pressed region, as indicated in the Appalachien Development Act,7 amoné
uvthers, rather than to remedy a short-term recession. If this‘is the
case, the investigation of investment impact on EGB shouid be extended
beyond the initial phase of investment to the ultimate phase of economic
development. 'These investments anticipate large future gains till compen~
sate for any temporary loss immediately after investment.

Because of the technical difficulties, methodology used to measure
adjusted benefits and costs under various unemployment conditions has thus

far not been developed. The existence of unemployed resources does not

6Although the same values will either be discounted from the actual
project cost or added to the primary benefits, the B/C ratios arrived
at from different approaches are not exactly the same in a mathematical
sense. The cost discounting approach tends to be biased upward. However,
these differences are not significant. Therefore the two ratios are
treated as the same.

Trne Appalachian Development Act of 1965 states:

Sec. 2... The Congress...concludes that reglonwide development
is feasible, desirable, and urgently needed. It is, therefore, the pur-
pose of this Act to assist the regic in meeting its special problems, to
promote its economic development...meeting its common needs on a coordin-
ated and concerted regional basis. The public investments made in the
region under this Act shall be concentrated in areas where there is a sig-
nificant potential for future growth, and where the expected return on
public dollars invested will be the greatest.



N
guarantee EGB from a public investment, unless it generates a direct or

significantly large indirect demand for these particular idle resources.
EGB resulting from public investments might vary in accordance with various
investment conditions.

Different types of investment are usually associated with different
demands for inputs (e.g., national demand).8 Project location may bve
associated with some unique production function and resource distribution
pattern. Therefore, the structure and composition of regional demand for
resources (direct or indirect) generated by a given investment project
may vary in accordance with the project location selected. Differential
mobility of resources among geographical locations and among resource
categories suggests that any effective utilization of idle resources
requires close scrutiny of the location and type of investment in terms
of the potential to generate demand for readily available idle resources.

The level of unemployment alone is not an adequate guide for the
sound evaluation of public expenditures under less than full employment
conditions. Public investment decisions should discriminate in selecting
the t;pe and location of the expendifﬁre and the distribution pattern of
idle resources. The development of & model and methodology to measure

9

both short- and long-term” EGB under various investment conditions is

vital for this end.

8Nationa1 demand signifies a total demand for inputs for a
project imposed on the national economy as contrasted with regional
demand imposed on a local economy. .

9Definitions of these terms vary according to type of project
data available and objective of the research. For the purpose of this
study the short-term refers to the construction phase of a project in
the case of benefits determination, and duration of business cycle
in the case of mentioning unemployment rate.

a2
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Previous Studies

The methodology to measure the economic impact of a public invest-
ment on otherwise idle resources is just being developed. Haveman and
Krutillalo have recently completed a study which shows how to measure the
rate of divergence of actual public expenditures in water resource in-
vestment from their sociai costs by estimating the proportion of labor
and capital which would have been withdrawn from the idle resource pool
to construct water resource projects during 1959-196L4, a period charac-
terized by considerable cyclical unemployment. Tﬁis study has used an
interregional national input-output model to trace the entire chain of
requirements for the factors of production to support off-site input de-

11

mand . It is an ex post study which 1s limited to the short-term impact

on idle resources during the construction phase of the project. The
Upper Licking River Project Study (referred to henceforth as ULP)12 by
the Army Corps of Engineers has provided an ex ante sample study to illus-

13

trate how the benefits of utilizing an otherwise idle labor force ~ through

loRobert H. Haveman and John V. Krutilla, Unemployment, Idle

Capacity, and the Evaluation of Public Expenditures: National and
Regional Analysis (Baltimore: The Johns Hopkins Press, 1968).

llWhile on-site demand is defined as demand for labor at the
project site, off-site input demand is defined as the requirement for
the factors of production to produce the material, equipment and sup-
plies required for the investment project.

12U.S. Army Corps of Engineers, Interim Survey Report Upper
Licking River Basin, Kentucky, 1967.

13In the Upper Licking Study, the benefits from utilizing idle
labor for construction, and operation and maintenance of the project
were defined as Redevelopment Benefits, and those from economic ex-
pansion were defined as Expansion Benefits. Both types of benefits
together were called Development Benefits.
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the expansion of local industries, induced by the output of the water resource in-
vestment, will be captured and entered into the overall benmefit-cost ratio within
the Upper Licking Area.14 An extensive industrial location study was utilized, and
long-term industrial'gtowth was projected through the shift-share analysis, The
demand for labor, which is available within the Upper Licking Area and imported
from outside of the area for local industrial development, was estimated for three
skill levels.

While there are differences, two recent studies by the Office of Business
Economicsls (OBE), U.S. Department of Commerce, and Kripalani,16 are similar to
the ULP study. One, an OBE study, is a modification of the ULP study in three as-
pects: (1) wutilization of a cohort labor migration model in estimating unemploy-
ment in the Upper Licking Atéa, (2) use of a progressively larger multiplier in
estimating growth of the service industry, and (3) utilization of the probability
function in determining what portion of labor demanded for the projected industrial
development will be satisfied from the otherwise idle local labor pool. The second
study, by Kripalani, has estimated the proportion of surplus labor employad with-
in the local area according to age and sex classification. All studies oxcept
Haveman and Krutilla are primarily concerned with the ustimate of long-term impacts
of economic development on idle resources. However, thesc studies are limicéd to

the area adjacent to the project site and to labor resources only.

1l"rhe Upper Licking Area is located in the Appalachian portion of Ken-
tucky and includes six counti-s: Magoffin, Breathitt, Floyd, Johnson, Morgan and
Wolf-, The Upper Licking Area was considered to be the main source of labor sup-
ply for the construction of the project and industrial ecxpansion induced by the project.

15U.S. Department of Commerce, Office of Businuss Economics, Toward Develop-
ment of a National Regional Impact Evaluation System and the Upper Licking Area Pilot
Study, Staff paper in Economics and Statistics, No. 18, Mar. 1971.

16G.K. Kripalani, "Structural Un:mployment in the Evaluation of Natural Re-
source Projects," in Egstimation of First Ruund and Selected Subsequent Income Effacts
of Watur Kesources Investment, reporc submitted to the U.S., Army Engineers, Insti-
tute of Water Resources, by University of Chicago, under Contract No. DA49-129-CIVENG-
65-11, ed., by George S. Tolley, 1970, pp. 85-119,
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Purpose and Objectives of This Study

The purpose of this study is to improve the evaluation procedure
for public expenditures under less than full employment conditions by
measuring and analyzing the impact of EGB, resulting from those expend-
itures on the overall B/C ratio.

The specific objectives of this study are:

(1) To develop a model for measuring EGB resulting from a
specific federal water resource investment in the Appalachian Region.
Particular emphasis is placed upon the application of an input-
output technique and the measurement of benefits from (a) an area ex-
tending well beyond the project area; (b) the use of both idle labor
and capital resources; and (c) from direct project investment ex-
penditures (short-term) as well as economic expansion induced by the
project (long-term),

(2) To analyze the operational significance of the effect of
EGB as a component of the B/C ratio in a public investment, .

(3) To analyze the sensitivity of EGB under (a) various lo-
cations and types of water project investment and (b) by substituting
private business ventures or consumer spending for public investment, and

(%) To test statistically the conceptually accepted hypothesis
that social costs (opportunity costs) of a public investment in a de-
pressed area are less than the actual monetary investments.

Methodology

The Appalachian Region has long been economically depressed, and
this situation may continue into the future despite the emphasis on econ-
omic development. This region will be utilized to construct an economic
model to capture long-term EGB in the evaluation of a public water re-

source investment in such a depressed area. This involves restudy of the
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ULP which was recommended for construction in the Salyersville-Royalton
area in the Appalachian portion of Kentucky by the U.S. Army Corps of
Engineers.

The Corps recommended the ULP on the basis of the potential for
large EGB, attributed to idle labor, resulting from area development
expected to be induced by the project. Thus, the project was selected
to minimize the burden of basic project study including the determination
of area development induced by project output, and for the purpose of
benefiting from a comparison of the results of this present study with
those of the previous studiles.

EGB are the result of the existence of idle resources. In Chap-
ter I, historical trends of total national unemployments, and by mﬁjor
occupation,17 and unemployment in Appalachia will be examined. A rationale
showing the need to investigate i1dle resources by type and area and the
selection of Appalachia as a model region to incorporate EGB not here-
tofore included in the traditionall B/C analysis will be presented.

Idle resources are broadly classified into unemployed labor
and industrial excess capacity which wgs assumed to be a proxy value for
the idle capital factor. Unemployment and the excess capacity rate in
each subregion of Appalachia and the Upper Licking Area will be projected
over the period of 1970-2020 (period of effective project life including
the construction period). Idle labor will be separated into nine cate-
gories and the excess capacity rate into 82 industrial sectors. Future
unemployment in Appalachia and its subregions, in total and by occupation,

will be projected by applying regression analysis and the relative share

17Major occupation in this study refers to nine labor cccupations
which consist of (1) professional and technical workers, (2) managers,
officials and proprietors, (3) clerical workers, (L) sales' workers, (5)
craftsmen and foremen, (6) operatives, (7) nonfarm laborers, (8) service
workers and (9) farmers and farm laborers.



9

method. The total national unemployment rate for the entire con-
struction period (1970-1973)18 will be projected by applying an average
of total national unemployment rates from 1947 to 1969. The four per-
cent unemployment rate which has been established as the national ob-
Jective to maintain a full employment policy will be used for the
period 1974-2020. To project total unemployment in Appalachia a trend
equation, obtained through regression analysis of comparable U.S. and
Appalachian unemployment rates, will be utilized. Unemployment by
major occupation will be obtained by applying the relative share of
each major occupation to total unemployment in 1960. Unemployment
statistics for Appalachia and its three subregions by major occupation
are available only for 1960. Unemployment in the three subregions and
the Upper Licking Area will be projected by a method similar to that
applied to Appalachia. Future excess capacity rates of the United
States will be projected by using an average of historical rates of
the U.S. excess industrial capacity which were obtained from the
Wharton School of Finance and Commerce.19 Since no regional excess
capacity rate data is available, national data will be substituted for
the subregions of Appalachia.

Both unemployed labor and excess capacity constitute the supply

side of the prime factors of production.

18The approval for the ULP is still pending. However, in order
to demonstrate application of the procedures developed herein, construc-
tion was assumed to start in 1970 when this study was initiateq.

lgThe Wharton School of Finance and Commerce publishes the U.S.
Industrial Capacity Utilization Index for 37 industry sectors. The index
is expressed in percentage terms. The excess industrial capacity rate 1s
obtained by deducting the Utilization Index from 100 percent.
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In Chapter II, the long-term demand for the prime factors of pro-
duction in the subregions of Appalachia and the Upper Licking Area re-
sulting from the ULP will be estimated. The long-term demand for the
factors of production is the sum of the demand imposed by (1) project
construction, (2) Operation and Maintenance (O & M), and (3) local econ- "
omic deve;opment (represented by the increase in Appalachian export capa-
city to the rest of the world) stimulated by project output.

The portion of computer model to estimate EGB from investment ex-
penditures is shown in Figure 1. Total demand (national demand) for in-
puts required for construction and O & M of the ULP and increased export
capacity will be broken into (1) on-site labor demand by major occupation
(2) unallocated costs (which represent mixed factors of labor ané capital)
and (3) off-site material demand. In order to estimate demand for the
factors of production induced by off-site demand and increased local in-
come from the project expenditures economic activities in terms of indus-

trial demand will be estimated by applying the existing interregionmal In-

put-Output Model of Appalaqgig.ao This input-output model is a closed type,
which is designed to estimate gross industrial outputs resulting from
direct, indirect and induced impacts (from the expenditure of earned in-
come ) dqtenmined by a given final demand vector. Separate regional
(Appalachian) final demand vectors for construction, 0 & M and the in-

crease in export capacity will be constructed for the input-output model.

20Re search and Development Corporation, An Input-Output Model of
Appalachia, prepared for Office of Appalachian Studies, U.S. Army Corps of
Engineers (Washington, D.C.: Research Development Corporation, 1968).
This is an interregional input-output model which treats the Northern,
Central and Southern portions of Appalachia as separate, but interrelated
regions. This is a closed model. The personal expenditure row and column
are built in the transaction table so that income multiplier effects of
any final demand vector will automatically be accounted for.




FIGURE 1
COMPUTER MODEL FOR DERIVING EMPLOYMENT GENERATION BENEFITS (EGB)
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Gross outputs generated by each final demand vector will be equated with
demand for labor, capital and mixed :f‘actors,21 by industry and sub-region,
by applying the ratio of each value added to gross output. Wage demands
for major occupations will be estimated by multiplying the gross output
for each industry by the corresponding labor and occupation coefficients
and wage rates. Demand for wages by occupation then will be adjusted to
the total value added by labor. Total demand for labor will be the sum
of on-site and off-site labor demand.

In Chapter III, the rationale of EGB and social costs of the pro-
ject will be presented. The portion of demand for wages and capital
attributed to otherwise idle resources will be captured as EGB. Social
costs of the project are equal to money costs of the project minus those
costs attributed to otherwise idle resources. To determine the propor-
tion of demand for resources for the project attributed to idle resources,
four alternative sets of Resource Response Functions, by major occupation
and industry sector, will be constructed. EGB resulting from the ULP and
the social costs of the ULP will be estimated, and the impact of EGB on
the original B/C ratio without EGB will be assessed.

In Chapter IV, the sensitivity of EGB from the project, social
costs of the project and their impact on the B/C ratio resulting from
changes in location and type of investment will be investigated. The ULP
will be hypothetically located in other subregions of Appalachia for pur-
poses of analysis. The impacts from different types of water resource

investment of comparable magnitude will be investigated with using a

21Mixed factors here are the value added portion of Business In-
direct Taxes to produce gross output. The value was treated as demand
for mixed factors on the assumption that the value would be spent to
purchase labor and capital equipment by the government to provide neces-
sary services used in producing the gross output.
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flood control levee as the labor intensive project and a hydroelectric
powerhouse as the capital intensive project, along with a representative
private investment and a consumption spending program.
Following Chapter IV, Conclusions and Summary findings from
this study will be presented separately.

Significance of This Study

The significance of this study is clearly indicated by the state-
ment of its objectives. These are:
(1) To develop a functional economic model capsble of estimating the
short or long-term impacts of a public water resource investment on
EGB under various less than full employment investment conditions;
(2) To emphasize the importance of minimizing speculative, over-
favorable generalizations in planning public investments in depressed
areas and to stress the needs for realistic anticipations of likely
future benefits generated by such projects, which are consistent with
limitations and constraints posed by individual project conditions;
(3) To offer a comprehensive model for estimating more adequately
than previous studies the EGB in regard to (a) location, (b) types
of factors of production, and (c¢) both construction and development
phases of a project; and
(k) To assist poliéy makers in project evaluation by providing a
comprehensive analysis of (a) the structure of total final demand
imposed on the regional economy and (b) the geographical distribution

of industrial and occupational demand.



CHAPTER I
ESTIMATES OF UNEMPLOYMENT AND OF
EXCESS INDUSTRIAL CAPACITY

?he severity and the duration of idle resources in an economy
determines the extent to which benefits can be claimed for the produc-
tive use of such otherwise idle resources. This chapter includes a
brief introductory review of the historical performance of the national
economy in terms of total unemployment, disaggregated into occupational
and regional categories. The Appalachian Region was selected to estab-
lish a model to determine the benefit from the productive use of idle
resources induced by water resource investments, because it is off{cially
identified as a place of persistent and severe unemployment or resource
idleness. The estimate of unemployment in Appalachia will be derived
from the relationship between historical unemployment data for the nation
and for Appalachia. Therefore, the future unemployment rate of the U.S.
will be estimated first. Unemployment rates in Appalachia will be es-
timated for the period 1970-2020,1 in total, by occupation and subregion,
and for The Upper Licking Area. In the last section, excess industrial
capacity rate by industry for Appalachian Regions also will be estimated.

National Unemployment and Evaluation of
Federal Water Resource Investments

The significance of the terms -- civilian labor force, employ-
ment and unemployment -- may vary according to different policy objec-
tives. Since the unemployment statistics from the Department of Labor

are heavily used in this study, the meaning of these terms follows

1The physical life of this project may extend beyond 100 years.
Since projections beyond 50 years are subject to much uncertainty,
physical projects life was not selected.

14
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definitions from the Bureau of Lsabor Statistics.2 The civilian labor
force comprises the total of all civilians 16 years old, and over, who
are classified as employed and unemployed. Unemployed persons comprise

those in the civilian labor force who do not have jobs involuntarily,

and the unemployment rate shows the percentage of unemployed people in
the total e¢ivilian labor force.
Total National Unemployment

Table 1 shows the rates of U.S. unemployment, in total, as well
as by major occupaticas during the twenty-four-year period between World
War II and 1970. The lowest total unemployment rate in recent U.S.
history was 2.9 percent in 1953, and the highest rate was 6.8 percent
in 1956. Despite the existence of a full employment policy, only nine
out of twenty-four years show a total unemployment rate below the four
percent level. There have been two short lived recessions (19&9-50 and
l§5h-55 with average unemployment rates of 5.6 percent and 5.0 percent
respectively) and a fairly long one (1958-65 with 5.7 percent unemploy-
ment). The unemployment rate, starting in 1970 (4.9 percent), is rising
again. Recent statistics show an average of 5.9 percent during the
period January through September, 1971
.National Unemployment by Major Occupation

Total unemployment figures often conceal or disguise the true
pleture of idle resources. If one looks at resources in terms of their
¢etailed classification, the magnitude and the period of idleness should
»e more distinctive. Total and occumtional unemployment rates since

1953 are shown in Figure 2 for ease of comparison. Except for a few

2See detailed discussion U.3. Department of Labor, Bureau of
Labor Statistics, "Technical Note" in Employment and Earnings series.
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8Unemployment rate during 1947-1957 is based on persons of 1l years and over.

U.S. Department of Labor, Manpower Report to the President, 1966, pp. 169, and 1971 issue pp. 222.

Sources:




FIGURE 2
UNEMPLOYMENT RATE BY OCCUPATION
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years certain occupatioﬁs, such as blue-collar and service workers, show
higher unemployment rates than those of white collar-workers3 and national
average rates. Even during the low unemployment period of 1953, the unem-
ployment rate of nonfarm laborers exceeded the national average by 200
percent, The fluctuation in the unemployment rate for each occupation
has generally been in the same direction as the rate of total unemploy-
ment. However, the magnitude of the fluctuation for blue-collar workers
far exceeds that of white-collar workers. In 1958, the unemployment rate
of operatives and craftsmen exceeded that of professional workers by 300
to 500 percent. Nonfarm laborers exceeded the unemployment rate of pro-
fessional workers by 700 percent. The total unemployment rate in 1958,
6.8 percent, had increased to about 23l percent of that in 1953, 2.9 per-
cent. The unemployment rates for professional and technical workers,
managers, officials and proprietors, sales and service workers, farmers
and farm workers have not increased as quickly as has total unemployment.
The increase in unemployment rates by occupations other than those listed
in the above was more than the total unemployment rate, i.e.: 259 percent
for clerical workers, 262 percent for craftsmen, 34l percent for opera-
tives and 246 percent for nonfarm laborers.

Since significant differences in unemployment rates of each
occupation were obscured hy the total unemployment rate, it is highly
desirable to distinguish unémployment by detailed occupation in order
to determine a full employment policy. Due to the limited statistical
information only nine major occupational groups will bte distinguished for

an estimation of unemployment in this study.

3Blue-colla.r workers include craftsmen, operatives and nonfarm
laborers, while white-collar workers include professional and technical
workers, managerial, officials and proprietors, and clerical and sales
workers.,
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Concept of Full Employment

Ever since the Great Depression of the 1930's, full employment
has been a national goal. The concept of full employmeﬂt is, however,
en ambiguous one. Sinee frictional unemployment (unemployment during‘the
process of shifting from job to job, either voluntarily or.involuntarily)
always exists in a free economy, there can be no.full'employment in the
literal sense. A four percent unemployment rate is usually associated
vith a satisfactory full employment level for national planning purposes.h
However, this rate shows a declining tendency as the information system
related to unemployment improves. Since unemployment by each major oc-.
cuéation has been treated separately in this study, the frictional
unemployment rate associated with full employment conditions will be
presented for each major occupation, rather than an average.total unem-
ployment rate. The unemployment rate by each major occupational group
during 1953 was selected to represent the frictional unemployment rates
and the full employment level of each occupation. These rates are not
the lowest experienced for each occupation in the past, but were selected
because they existed when the total unemployment rate was at its lowest,
2.9 percent, since 1947. Thus, unemployment rates to represent a full

employment level assoclated with each occupation are: .9 percent for

hU.S. Government, Economic Report of the President (Washington:
U.S. Government Printing Office, 1971), pp. 15-T8. Most government pro-
Jections are based on four percent unemployment as a tolerable limit.
However, three percent has also been used recently. Since the tolerable
1imit constitutes a long-term allowance for the continuing short-term
frictional unemployment cycle between jobs, the recent tendency to re-
duce this limi*t is seen as an adjustment to exclude recognized persistent
long-term unemployment from the total figure. For further discussion
see Thomas K. Hitch, "Meaning and Measurement of 'Full' or ‘'Maximum
Employment'", The Review of Economics and Statistics, Vol. XXXIII (Feb.,
1951), pp. 1-11 and Arthur Okun, "Potential GNP: 1ts Measurement and
Significance" in Proceedings of the Business and Economic Statistics
Section, American Statistical Association, 1962, pp. 98-10%.
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professional and technicians and managers, officials and proprietors,
1.7 percént for clerical workers, 2.1 percent for sales workers, 2.6
percent for‘craftsmen and foremen, 3.2 percent for operatives, 6.1
percent for nonfarm laborers, 3.4 percent for service workers and 2.2
percent for farmers and farm workers.

Plan Formulation and the Eveluation of Federal Water Resource
Investments Under Netional Unemployment Conditions

Total national unemployment rates experienced during 1949-50,
1954-55, 1958-65 and those during 1970 to September 1971 were signifi-
cantly high compared with either the four percent standard established
under national objectives or the 2.9 percent attained in 1953. Unemploy-
ment rates disaggregated into occupational categories further reveal
the significanéé of even high unemployments rates for blue-collar
workers. Public investments in those years could well have generated
substantial EGB or reduced social costs of public investments to a level
well below their actual monetary price.

However, the national unemployment rate, no matter how high, is

not an appropriate factor to use in the evaluation of public investments,
in terms of EGB. This is particularly true with regard to public water
resource investments, the main subject investigated in this study. The
following reasons might be given as an explanation:

(1) The first prerequisite in the incorporation of EGB into
project formulation is the identification of unemployed resources in
terms of their use in project construction, O & M or subsequent economic
expansion. This requires investigation not only of aggregate unemploy-
ment but its duration and also of subclassifications into more specific
skills and areas; for EGB are attributed only to otherwise idle resources
wvhich are in fact employed as the result of the project investment.

(2) 1In the presence of an effective economic stabilization
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policy, national unemployment would be either mild, or at least short-
lived even if it is severe. Most sizable water resources projects
require long planning, appropriation and construction periods, e.g.,
more than 10 years average. Even with a relatively ineffective national. )
stabilization program, many construction programs would take place in .
the recovery period, following recessions. The presumption of long-
term national unemployment is contrary to national policy.

(3) The national unemployment rate is the average of regional
unemployment rates. Plan formulation using a national unemployment rate
requires a cost analysis in terms of foregone EGB from alternative in-
vestment locations. If foregone EGB are assumed to be approximately
equal to EGB from proposed investment,5 prlan formulation of a public pro-
Ject incorporating EGB becomes meaningless. In this study, therefore,
the productive use of idle resources resulting from a project will be
claimed if and only if the project will be invested in a chronicallj de-
pressed region.

Appalachian Unemployment and Evaluation of
Federal Water Resource Investment in Appalachia

Unemployment in Appalachia During the Period 1960-1969

Some regional dimensions of the unempleyment rate are shown in
Table 2. Table 2 shows the unemployment rate of the United States,
Appalachia, and the six county Upper Licking Area from 1960 to 1969.
The Upper Licking Area is located in the Commonwealth of Kentucky, in
the central portion of Appalachia. The difference between unemployment
rates for the nation and Appalachia in its entirety is graduélly declining

(from 3.2 percent in 1962 to .4 percent in 1969) but there are differences

It is not correct to say that EGB from investments in alterna-
tive areas with the same unemployment rate are equal. However, they are

assumed to be equal until such time as more accurate measures can be
developed.
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TABLE 2 .

UNEMPLOYMENT RATE OF THE UNITED STATES, APPALACHIA AND
THE UPPER LICKING AREA

1960 - 1969
1960 1962 1965 1966 1967 1968 1969
U.5. Total 5.0 5.5 }.5 3.8 3.8 3.6 3.5
Appalachia (State)?
Alabama 5.9 6.9 4.5 4.1 b.1 L.4 3.8
Georgia 4.8 8.0 5.0 4.2 4.8 4.2 3.6
Kentucky 8.6 13.0 10.5 9.6 9.1 8.7 7.5
Maryland 7.9 7.9 5.7 4.6 5.2 5.8 5.3
Mississippi 5.1 9.7 5.8 4.5 4.8 5.2 3.4
New York 5.2 5.7 4.3 3.5 3.7 3.7 4.0
North Carolina 4.h 6.2 L4 4.0 3.9 3.3 3.0
Ohio - 7.3 7.8 5.6 h.9 5.2 4.6 b4
Pennsylvania 7.9 9.8 L4 3.6 4.0 3.4 3.3
South Carolina " 3.6 4.2 3.9 2.8 3.7 3.4 3.0
Tennessee 6.0 7.1 4.2 3.7 L. b 4.0 3.7
Virginia 7.0 7.5 5.4 4.6 h.9 4.9 4.8
West Virginia 8.4 12.1 7.9 6.8 6.4 6.2 5.5
Total 6.8 8.7 5.1 4.3 4.6 4.2 3.9
Upper Licking Area (County)b
Breathitt 10.3 28.4 33.9 31.5 24,7 18.6 8.7
Floyd 12.9 16.6 15.0 14.2  11.5 11.5 8.6
Johnson 11.7 15.0 14.0 8.5 8.7 12.7 8.0
Magoffin 21.3 19.5 21.2 2.4 20.0 18.2 23.3
Morgan 5.8 12.4 9.0 12.6 6.0 5.2 6.4
Wolfe 3.6 5,7 13.8 18.8 1k.2 11.5 7.4
Total 10.9 16.8 16.8 16.4 12.6 13.0 10.4

83tates, except West Virginia, represent the Appalachian portion of State.
All State of West Virginia is located in Appalachia

Berhe Upper Licking Area includes six counties in the Appalachian portion

. of the Commonwealth of Kentucky.

Sources: Appalachian Regional Commission, Data Book, Vol. 3, 1970, pp. 1
& 3-7 to 3-9, and unpublished data from that office.

T——
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between the nation and some of the Appalachian states that are still
significant. The unemployment rates in the Appalachian portion of the
Commonwealth of kéntucky and in the Upper Licking Area exceeded national
average rates by 200 percent and 300 percent, respectively, throughout
the past decade. Thus, in the midst of a highly employed economy one
can find areas with significantly slack economies. Some of these are
of a temporary nature, while others are chronically depressed, such as
the Appalachian Region. This condition will probably continue in the
future despite the national emphasis on the social and economic develop-
ment of Appalachia.

Forecasting the extent of the existence of idle resources in
the future in Appalachia is difficult, but it is likely that the unem-
ployment rate will exceed the four percent level indicated as the nation-
al tolerable limit or 2.9 percent actually achieved by the nation in the
past. If unemployment data by occupation lor Appalachia were available
for years other than 1960, they would indicate an even higher unemploy-
ment situation for blue-collar workers in Appalachia as compared to the
relative difference in total unemployment between Appalachia and the
United States.

Appelachia: A model for economic evaluation of water
resource investments with EGB

The plan formulation and economic evaluation of water resource
projects associated with EGB apply more directly to depressed areas
with long-term unemployment, because timing of project design and con-
struction are not crucial factors. Similar views are expressed both

in the Report of Panel of Consultants to the Bureau of Budget6 and by

6
Maynard M. Hufschmidt et.al., Standard and Criteria for Formu-

lating and Evaluating Federal Water Resources Development, Report of Panel
Consultants to the Bureau of the Budget, 1961, pp. 31-33.
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Boxter et. a1.7 The Appalachian Region has been and would be depressed
for a long time to come and thus, suﬁject to a national development
policy in recent years. The region has been selected as a pioneering
model in which a plan formuletion and economic evaluation of a federal
vater resource investment requires an estimation of the productive use
of otherwise idle resources. Since the presumption of an extreme long-
term future national unemployment conditions would not be allowed to'
prevail under established federal stabilization policy, the rest of the
nation is assumed to be fully employed for the purpose of application
of B/C analysis.

One cause of regional depression is associated with structual
economic change, where private investments have proven to be unprofit-
able, especially in the short-run. However, if a long-term investment,
alone or combined with other development projects, can induce needed
economic activity, a substantial EGB in the long-run may counteract
short-term inefficiency from the initial investment, if any. In fact,
this is the general strategy applied in developing national economies.

Public project costs should be weighted against opportunity
costs in terms of foregone EGB8 from alternative use. These foregone
EGB are assoéiated with four alternative classes of investment oppor-

tunities. The first class of alternative opportunity is between an in-

TNevins D. Boxter et. al., "Unemployment and Cost-Benefit
Analysis," Public Finance, Vol. XXIV, No. 1 (1969).

8Benefits from investment are not limited to EGB and could in-
clude productivity gains. Productivity gains could be recalized from
investments both in depressed as well as in fully employed economies.
Because of the difficulty in measurirg productivity gains, foregone
benefits in terms of these in a fully employed economy will not be in-
cluded in this study. Costs associated with project investments may
be direct, indiréct, tangible or intangible. Costs other than those
expressed in terms of direct monetary costs are excluded for the same
reasons.
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vestment in Appalachia and & similar one outside of Appalachia. Since
a fully employed economy outside of Appalachia was assumed, EGB's fore-
gone from the investment outside of Appalachia are not applicable. The
second class is between investment in a public works project and a pri-
vate project. This type of EGB foregone is not applicable since Appa-
lachia is recognized as a depressed region, implying that private invest-
ment opportunities are discouraged without sﬂbsidy.9 The third class is
between a public investment in water resources and & public investment
in non-water related programs and projJects. This type of EGB foregone
cannot be investigated due to a lack of availeble data. The fourth
class is between different types of water projects associated with
alternative project locations, and this will be investigated intensively
in this study.

EGB resulting from water resource investment which are traced
through the Appalachian model, therefore, should be considered to be
net EGB from alternative investment opportunities, public and private,
outside of Appalachia and private alternatives in Appalachia. Thus,
estimated EGB resulting from this sutdy reflect additional net national
income.

Estimate of the United States
. Total Unemployment Rate

National unemployment during the essumed construction phase of
the ULP (1970-1973) is expected to vary from year to year. However, for
simplicity, this will be estimated and treated as an average rate during

the construction period. An appropriate long-term U.S. unemployment rate

9Private investment could be directed by anticipating profit
either directly from private initistive and effort or indirectly through
government subsidies. 1In this study, government subsidies to encourage
private industry were not considered as an alternative.
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will be used for this purpose. The long-term rate of 4.6 percent was
obtained by averaging U.S. total unemployment rates during 1947-1969.
The actual rate of total unemployment in 1970, determined after this
study was initiated, was 4.9 percent. Although the average unemploy-
ment rate during the period January 1970 through September 1971 reached
almost 5.9 percent the projected long-term unemployment rate will be
used for this study to provide a conservative bias.

Unemployment rates for the period 1973 to 2020, during the ef-
fective economic application of project costs and benefits, will be re-
presented by four percent. The four percent figure is the normative
rate set by the federal government under its full employment policy.
The same rate was adopted by the Office of Business Economies in pro-
jecting U.S. employment during the perios 19%0-2020,10

Estimates of Total Unemployment in
Appalachia and its Subregions

Although Appalachia as a whole is depressed, the entire region
is so extensive that it inecludes extremely depressed areas as well as
fully employed economies, relative to the national average. 1In ordgr
to reflect more distinetive economie, social and spacial detail, Appa-
lachia was divided into three subregions: Region 1 (Northern Subregion),
Region 2 (Central Subregion), and Region 3 (Southern Subregion). The
subdivisions of Appalachia and also the Upper Licking Area (the Pro-
jeet Impact Area of the ULP) are shown in Plate 1. The same subdivision

of Appalachia was used in the existing Appalachian Input-Output Model,

lOU.S. Army Corps of Engineers, Office of Appalachian Studies,
Appendix E: Economic Base Study to Development of Water Resoureces in
Appalachia, prepared by Office of Business Economies and Office of
Appalachian Studies,; Oct., 1968, pp. E-7 and E-18.
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so that it could be used in this study. -
Relationship Between Unemployment Data for
The United States and Appalachia

Data for total and occupational unemployment in Appalachie, its
subregions and the Upper Licking Area are available from the 1960 census
through the Appalachien Regional Commission. However, no such data are
available for the period after 1960, except for the total unemployment
rate of Appalachia and designated portions of each state in Appalachia,
until 1969. As shoﬁn in Table 2, the unemployment rate in Appalechia
has been declining along with the nationel rate during the past decade.
Although tﬁe unemployment rate in Appalachia has been significantly
higher then the national average, the gap between the two rates diminished
toward the end of the last decade, from 3.2 percent to .4 percent.

Since there is expected to exist a relationship between the total
unemployment rates of the United States and Appalachia, projections
of unemployment in Appalachia will be made by utilizing this relation-
ship along with the estimated future unemployment rate of the United
States.

The relationship of these two rates can be estimated by regres-
sion analysis using the two sets of seven data points, shown in Table 2,
Unemployment Rates of the United States and Appalachia During 1960-1969.

The results of the regression analysis are shown below.

Y = 2.49765 + 1.81794 X
r s .92609 (Coefficient of correlation)
2= .85765 (Coefficient of determination)

(2
]

% unemployment rate of Appalachia

X = unemployment rate of the U.S.

As expected, the regression analysis shows that there is a
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positive correlation between the unemployment rate of the nation and
that of Appalachia, with a high coefficient of correlation, .926. About
85 percent of the variation in the unemployment rate for Appalachia can
be explained by the variation in the national rate. By application of
the analysis of variance. technique, parameters of the regression equation
and r value were proven to be significant, at a 95 percent limit. Al-
though the regression equation was established through single correla-
tion based on a small sample size, this equation will be used to project
future unemployment rates in Appalachia.
Estimate of Total Unemployment in Appalachia

In the previﬁus section, the total national average unemploy-
ment rates during the period of construction (1970 - 1973) and the
remaining period of economic analysis of the ULP (1973 - 2020) were
estimated. These were 4.6 percent and four percent, respectively.
Unemployment rates in Appalachia were estimated by applying these rates
to the regression equation. Estimated unemployment rates in Appala-
chia are 5.9 percent for the construction period and 4.8 percent for
the remaining period.

In order to estimate the number of unemployed in Appalachia, it
is necessary to know the size of the labor force. In the previously
cited population and employment projections of the Office of Business
Economics and Office of Appalachian Studies, employment figures in
Appalaéhia were estimated by 20 year periods from 1940 to 2020. Since
the estimated unemployment rate is 5.9 percent during the construction
period (henceforth represented by 1970) and L4.8 percent for the re-
maining period (henceforth represented by 1980) the employment rate in
the same periods will be 94.1 ﬁnd 95.2 percent respectively. The labor

force will be obtained by dividing the quantity employed by the em-
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ploymént.rate and multiplying by 100. Estimated labor force, employ-
ment and unemployment (amounts and their rates) in Appalachia during
1970 - 2020 are shown in Table 3.
Figures for 1GT70 are not actual, but are estimated average

‘figures for the construction period of the ULP. Average total unem-
ployed labor dﬁring the construction period was estimated to be
422,000. In the remaining period through 1980 this amount reduces to
.383,000, but is estimated to increase to 663,000 by 2020. The drop
in unemployed labor in 1980 is causally related to the estimated 1.1
percent drop in the unemployment rate between 1973 and 1974.
Unemployment in Subregions of Appalachia

- Unlike all Appalachia, there are no dats relating to the labor
force and unemployment in the Appalachian subregions since the 1960
census data tabulation. In the absence of such data future unemploy-
ment rates of these areas will be estimated by extending the relative
share of subregional labor force and unemployment rates to those of
all Appalachia in 1960. According to the 1960 census data the distri-
bution of the total labor force of Appalachia among its subregions was
50.7 percent in Region 1, 19.6 percent in Region 2 and 29.7 percent in
Region 3. The unemployment rate of Appalachia in 1960 was 5.5 percent,
while the rate for the U.S. was 5.6 percent. The uuemployment rate
was 7.1 percent in Region 1, T.3 percent in Region 2 and 4.8 percent
in Region 3. These rates are equivalent to 109.2, 112.3, and T3.8
percent of Appalachia's unemployment rate respectivel;:.il Although
Region 3 is in Appalachia, its unemploymént rate in 1960 was below the

national avereage.

. ll1960 census data for Appalachian Regions were tabulated through
the "Quick Query System" so that the labor force and unemployment would
be shown for each subregion of Appalachia.
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TABLE 3

ESTIMATE OF JABOR FORCE, EMPLOYMENT AND

UNEMPLOYMENT IN APPALACHIA

1970-2020
Year labor Force® Employment® Em?&gimgitb
1970 7,154,922 6,732,782 9k.1
1980 7,984,000 7,601,000 95.2
1990 9,226,000 8,783,000 95.2
2000 10,467,000 9,965,000 95.2
2010 11,980,000 | 11,405,000 95.2
2020 13,808,000 13,145,000 95.2

of Appalachian Studies, Appendix E:

Rate of

Unemployment  Unemployment
422,140 5.9
383,242 4.8
442,848 4.8
502,416 4.8
575,040 4.8
662,984 4.8

a’F.mp]_eymem‘. estimate is from U.S. Army Corps of Engineers, Office
Economic Base Study to Development
of Water Resources in Appalachia, prepared by Office of Business Econ-

omics and Office of Appalachian Studies, Oct., 1968, pp. E-7 and E-18.

percent minus unemployment rate.

CThe labor force was determined by dividing employment by the

rate of employment, times 10Q.

*The rate of employment was determined as the remainder of 100
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In the absence of better informainn, these 1960 relationships
among each subregion and total Appalachia will be assumed to continue
in the future. The labor force and unemployment rate of each region
will be obtained by multiplying the estimated future labor force and
unemployment rate of Appalachia by the percentage share of each region
in 1960. By so doing, the labor force, unemployment and its rate for
each Appalachian subregion in 1970 and 1980 were estimated and are
shown in Table 4. The unemployment rate of each region is expected
to be 6.4 percent, 6.6 percent, and 4.4 percent for 1970 and 5.2, 5.h4,
and 3.5 percent for.1980. Unemployment rates of Region 3 for both
decades are expected to be below the national rate.

The largest number of unemployed comes from Region 1, 234,000
for 1970 and 212,000 for 1980; these amounts are at least 50 percent
greater than those of region 2 or 3.

Unemployment in The Upper Licking Area

The most significant and direct impact of the project is ex-
pected to fall on the idle resources within the project area and its
immediate vicinity, the Upper Licking Area (Project Impact Area). Six
counties in the Commonwealth of Kentucky were assigned to the Upper
Licking Area which were expected to be the major source of the labor
supply for project construction and for industries induced by the pro-
Ject. Unemployment rates in these counties from 1960 to 1969 were
shown in Table 2, previously. The rate for the Upper Licking Area as
a whole has been more than double that of the nation. The rate in
Magoffin County, where the project was proposed tc be located, was
over Cive times thg national average. It is expected that idle re-
sources, labor and industrial facilities near the project site will

be the first to be utilized. Therefore, unemployment ia the Upper
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TABLE &4

ESTIMATE OF LABOR FORCE AND UNEMPLOYMENT
IN SUBREGIONS OF APPALACHIA
1960, 1970 & 1980

1960® 1970 1980
Labor Force :
Region 1 3:165:358 3:627;51"5 h:0h7:888
Region 2 3,975,558 1,402,365 1,56\ ,864
Region 3 1,857,567 2.125,012 2,371,248
Appalachia 6,247,853 7,154,922 7,984,000
Unemployment
Region 1 225,637 234,31k 212,109
Region 2 89,453 92,556 8L,346
Region 3 89}009 93, 504 83, gli2
Appalachia Lok,099 420,374 380,397
Unemployment Rate
Region. X T.1 6.4 5.2
Region 2 7.3 6.6 5.4
Region 3 4.8 L4 3.5
Appalachia 6.5 5.9 4.8

aStatisti‘és for 1960 are the result of a census report walch was

tabulated by the Appalachian Regional Commission.
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Licking Area will be estimated separateiy.

The average unemployment rate during: the.1960's for all Appale-
chia was 5.8 percent, and for the Upper Licking Area it was 13.8 percent.
The rate in the Upper Licking Area was 258 percent of that in Appalachia.
In the absence of a better method, the above relationship will be used.
to estimate the unemployment rate in the Upper Licking Area in 1970.and
1980. 'ihefesiimated une;ﬁloyment rate of the Ubfe} Licking Area will
he obtained aslthe'result o} multiplying the estimated unemployment
rate of Appalachia by 258 percent. Thus, the unemployment rate of the
Upper picking Area 1is expected to be 15.2 ;erkéint in 1970 and 12.k4
percen£ in 1980. o '

The labor force of the Upper Licking Area in 1967 was 20,557.12
The labor force in the area, during 1962-1967, declined at an annual °
rate of .72 percent, and this rate will be assumed to continue as a
trend in the future. Thelestimated labor force in the Upper Licking
Area is expected to be 20,557 X (1 - .0072)3 = 20,115 for 1970 and
20,557 X (1 - .0072)l3= 20,076 for 1980. The number of unemployed in
the Upper Licking Area will be estimated by multiplying the labor force
by the rate of unemployment in the Upper Licking Area. Estimated unem-
ployment in the Upper Licking Area will be 3,057 for 1970 and 2,549
for 1980.

Estimates of Occupational Unemployment in
Appalachian Regions and The Upper Licking Area

Pistribution Pattern of the Labor Force and Unemployment
in Appalachia and its Subregions by Major Occupation

Table 1 and Figure 2 have shown a unique pattern of distribution

laAppalachian Regional Commission, Appalachian Data Book, Val. ¥ -
Kentucky, 2nd Ed., Apr., -1970.
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of unempioyment rates among major occupations at the national level.
This pattern may not be appropriate in Appalachia. The distribution
of occupations may be patterned by the industriel structure of the
region. Industrialized urban centers require more professional and
managerial talents and clerical and service workers, compared to rural
areas. Rural towns may require more semi-skilled occupations and laborers.
The distribution of the unemployment rate is naturally expected to fol-
low the same pattern as the distribution of occupation.

The distribution pattern of unemployment rates, and percentage
distribution of the labor force and unemployment among major occupations
of the United Stateé, Appalachia and the Appalachian regions in 1960 were
so arranged in Teble 5, that some comparative pattern of their distribu-
tion may be generalized. As might be expected, the proportion of occu-
pations such as professional and technical workers, managers and officials,
end clerical and service workers within the total labor force in Appale-
chie has been lower than that of national averages. But the relative
snares of craftsmen and operatives and nonfarm laborers have been higher
than their respective national averages. The distribution pattern of
the labor force of the nation shows 54.5 percent for white-collar end
service workers, 27.5 percent for blue-collar workers and 7.9 percent
farmers and farm workers. The labor force in Appalachia was distributed
among U44.8 percent white-collar and service workers, 48.4 percent blue-
collar workers and 6.8 percent farmer and farm workers. This distribu-
tion pattern confirms the difference between the industrial structure in
Appalachia and that of the nation. The percentagg distribution of total
unemployment among esch occupation parallels to the pattern of labor
force distribution except for sales workers. The relative percentege

distribution of unemployment of white-collar and service workers is less



TABLE 5

UNEMPLOYMENT RATES; PERCENT DISTRIBUTION OF LABOR FORCE
AND UNEMPLOYMENT, BY MAJOR OCCUPATION FOR U.S., APPALACHIA
AND APPALACHIAN REGIONS IN 1960

—_ Unemployment Rate g Distribution of Labor Force % Distribution of Unemployment
Occupation U.S. App. Reg.l Reg.2 Reg.3] U.S. App. Reg.l Reg.2 Reg.3] U.S. PP . Reg.l Reg.2 Reg.2
Prof., & Tech. 1.7 1.3 ll.h 1.3 1.2 ] 10.8 9.0 9.9 8.9 7.9 3.4 1.9 2.0 1.6 2.0
e S 15 1.7 1.8 11100 6.6 6.5 66 67| 2.5 1.6 1.6 1.6 1.5
Clerical wkrs. 3.8 4.0 4.3 3.9 3.2| 14.5 1.7 12.7 9.5 9.8 | 11.2 6.9 7.7 5.1 6.5
Sales wkrs. 3.7 L4 L5 b4 3.2 6.5 6.9 T.4 6.9 6.1 4.8 .y h.7 4.2 .1
Craftsmen 5.3 7.7 8.2 9.4 5.2} 12.9 15.1 16.3 14.8 13.7 | 13.8 18.0 18.8 19.1 1Lk.9
Operatives 8.0 9.0 10.2 10.9 6.2 | 18.7 26.1 24.8 25.9 28.5 | 30.2 36.5 35.2 39.0 37.1
Service wkrs. 5.7 6.1 6.3 8.0 5.7| 12.6 10.6 10.L 9.8 11.9 | 1k.6 10.1 9.2 8.2 1k.1
Nénfarm laborers 12.5 15.5 17.0 18.5 10.L 6.0 7.2 7.9 6.6 6.6 | 15.2 17.4L 18.9 16.8 14.3
et 2.7 3.1 3.2 29 30| 7.9 6.8 41 11.0 88| 43 3.2 1.9 4L 5.5
100.0

Total 5.6 6.5 T.1 T.3 4.8 |100.0 100.0 100.0 100.0 100.0 [100.0 100.0 100.0 100.0

Sources: Manpower Report of the President, prepared by the Department of Labor, 1966 and unpublished date from
Appalachian Regional Commission, 1970.

Unemployed labor whose occupation was not reported was distributed among major occupations according
to the ratio of reported unemployed excluding professional and managerial classes.

W
N
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in Appalachia, and that of blue-collar workers is higher in Appalachia
compared to national averages. Of total national unemployment 36.5 per-
cent belongs to white-collar and service workers and 59.2 percent to
blue-collar workers, while the same rate in Appalachia is 24.9 and T71.9
percent, respectively.

Although the above patterns of distribution are not as prominent
among the subregions of Appalachia as they were for the U.S. and all
Appalachia, they reflect differences in production patterns and the de-

gree of urbanization among regions.

Unemployment iﬁ Appalachia and its Subregions by Major Occupation

It is expected that there are some relationships between the
rate of total and major occupational unemployment. As previously noted,
occupational unemployment data are not available for Appalachian regions
except for 1960. The occupational profile of the labor force is a
function of the change in industrial structure, technology, urbanization
and of inward and outward migration, of which the latter has been of
importance for this region and likely to be so in the future. Industria-
lization with heavier capital assets and urbanization tend to shift the
distrivution pattern of occupation in favor of skilled labor at the ex-
pense of farmers and unskilled laborers. However the change in the oc-
cupational distribution pattern should be a gradual one accompanied by
a slow process of change in the industrial structure, technology and
urbanization, especially in depressed areas. Since there is no better
alternative guide in =stimating future unemployment and its rate by major
occupation for Appalachia and its subregions, the relative share of oc-
cupatlon and unemployment in Lhose regions in 1660 will be used to pro-

Ject future unemployment, given the totai labor force and unemployment.
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Total labor force and unemployment in Appalachia and its regicns
were already estimated in Table 4. Estimated labor force, unemploy-
ment and 1its rate by occupation in Appalachia and its regions for 1970
and 1980 were arrived at by multiplying estimated totals by their re-
lative occupational share in these regions in 1960, and they are shown
in Tebles 6 and 7. Compared to actual U.S. unemployment rates by
occupa tion in 1970, estimated rates of unemployment in Appalachia and
its regions display special characteristics. The unemployment rate for
professional workers has been significantly low, while the rate for
blue-collar workers in Appalachian regions is significantly higher
than the nationel average. As expected, region 3 is the exception
which is below the national rate in almost all occupations. However,
cormpared to rates in 1953 -- which were treéted as the full employment

level in this study -- rates in almost all occupations are below the

full employment level. The rates of blue-collar workers especially
are almost two times greater than rates comparable for the nation.
Estimate of Labor Force and Unemployment in the Upper Licking Area
by Major Occupation

The distribution pattern of the laebor force and unemployment
in the Upper Licking Area was assumed to be generally the same as that
of Region 2, which contains the Upper Licking Area. The labor force
and unemployment and its rates by occupation were estimated in the
same fashion as in the regional estimate, and they are shown in Table 8.
In this estimate, unemployment rates of every occupation are signifi-
cantly higher than those of the nation and subregions of Appalachia.
Especially, unemployment rates of blue-collar workers for both 1970
and 1980 are more than five times those of 1953. The unemployment rate
ranges of these occupations are 19.6 ~ 38.7 percent for 1970 and

15.9 ~~/ 31.5 percent for 1980.



TABLE 6

ESTIMATED LABOR FORCE, UNEMPLOYED AND UMEMPLOYMENT RATE
BY MAJOR OCCUPATION FOR APPAIACHIAN REGIORS

IN 1970
APPALACHIA REGION 1 REGION 2 REGION 3
‘Labor ~ Unem- Unemploy-f Labor Unem- Unemploy- Labor Unem-  Unemploy- Labor Unem-  Unemploy-
Occupation Force ployed ment ra Force ployed ment rate Force ployed ment rate Force ployed ment rate

Prof., tech. &
kindréd wkrs. 643,943 8,021 1.2 359,127 4,672 1.3 124,811 1,481 1.2 167,876 1,870 1.1
Mgrs., officials,
& propr's. 472,225 6,754 1.4 235,790 3,735 1.6 92,556 1,481 1.6 142,376 1,503 1.0
Clerical & kin-
dred wkrs. 837,126 29,128 3.5 460,698 17,918 3.9 133,225 4,700 3.5 208,251 6,078 2.9
Sales workers 493,690 18,57k 3.8 268,438 10,980 4.1 96,763 3,887 4.0 129,626 3,834 3.0
Craftsmen, fore-
men & kin. wkrs. 1,080,393 75,985 7.0 591,290 45,919 7.4 207,550 17,679 8.5 291,127 13,932 L.8 w
Operatives & kin- O
dred wkrs. 1,867,435 154,081 5.3 899,631 82,933 9.2 363,213 36,097 9.9 605,628 34,689 5.7
Service wkrs. 758,822 42,636 5.6 377,265 21,492 5.7 137,431 7,590 5.5 252,876 13,184 5.2
Nonfarm laborers 515,154 73,452 1h.3 286,576 44,153 15.4 154,260 15,547 10.1 1k0,251 13,371 9.5
Farmers and farm
laborers 486,535 13,507 2.8 148,729 1k, 439 3.0 97,556 4,073 h.b 187,001 5,143 2.8

Total 7,154,922 422,140 5.9 3,627,545 234,314 6.5 1,402,365 92,556 6.6 2,125,012 93,504 L.
Note: It is assumed that the national unemployment rate is 4.6 percent and the Appalachian rate is 5.9 percent.

labor force and unemployed are derived through multiplying estimamted total labor force and unemployed by their percent distribution in 1960
among major occupations.



TABLE 7

ESTIMATED LABOR FORCE, UNEMPLOYED AND UNEMPLOYMENT RATE
BY MAJOR OCCUPATION FOR APPALACHIAN REGIORS

IN 1980
APPALACHIA REGION 1 REGION 2 REGION 3
Labor Unen- Unemploy- Labor Unen- Unemploy- Labor Unem- Unemploy- Labor Unem- Unemploy-

Ogggﬁtigg Force ployed wment rate Force ployed ment rate Force ployed ment rate Force ployed ment rate
Prof., Tech. &
kindred wkrs. 718,560 7,282 1.0 400, Thl 4,242 1.1 139,273 1,350 1.0 187,329 1,679 1.0
Mgrs., officials,
& propr's. 526,944 6,132 1.2 263,113 3,39 1.3 103,281 1,350 1.3 158,874 1,259 1.0
Clerical &
kindred vkrs. 934,128 26,443 2.8 514,082 16,332 3.2 148,662 4,301 2.9 232,382 5,456 2.3
Sales Wirs. 550,896 16,862 3.1 299,544 9,969 3.3 107,976 3,543 3.3 1bb,646 3,442 2.4
Craftsmen, foremen
& kindred vkrs. 1,205,584 68,962 5.7 659,806 39,877 6.0 231,600 16,110 7.0 324,881 12,507 3.9 &
Operatives &
kindred wkrs. 2,083,824 139,980 6.7 1,003,876 Th,662 T.4 k05,300 32,895 8.1 675,806 31,142 4.6
Service vkrs. 846,304 38,706 4.6 420,960 19,514 4.6 153,357 6,916 4.5 262,178 11,836 b.2
Nonfarm lsborers 574,848 66,682 11.6 319,783  L0,089 12.5 103,281 14,170 13,7 156,502 12,00k 7.7
Farmers & farm
laborers 542,912 12,263 2.3 165,963 4,030 2.k 172,135 3,711 2.2 208,610  L,617 2.2

Total 7,984,000 383,232 L.8* 4,047,888 212,109 5.2 1,56k,864  BL,3u6 5.4 2,371,248 83,942 3.5

Note: 2 It is assumed that the rate of unemployment for the nation is 4.0 percent in 1980 and 4.8 percent in Appalachia.
Labor force and unemployed are derived through multiplying estimated total labor force and unemployed by their percent distribution in 1960 among
major occupations.



TABLE 8

ESTIMATED LABOR FORCE, UNEMPLOYMENT AND UNEMPLOYMENT RATES

BY MAJOF OCCUPATION IN THE UPPER LICKING AREA
1970 and 1980

Occupation

1970

Labor Force Unemployment Unemployment Rate

Labor Force

Prof., tech. &
kindred wkrs.

Mgrs., officials,
& propr's.

Clerical & Kin-
dred wkrs.

Sales workers

Crafesmen, fore-
men & kind. wkrs.

Operatives & kin-
édred wkrs.

Service wkrs.
Ncnfarm laborers

Farmers & farm
laborers

Total

1,790 k9
1,328 49
-1,910 156
1,388 128
2,977 561
5.210 1,192
1,971 251
1,328 51k
2.213 13k
20,115 3,057

2.7

3.6

19.6

22.8
12.7

38.7

6.0

15.2

1,787

1,325

1,907
1,385

2,971

5.200
1,968

1,325

2.208

20,076

1950
Unemployment _Unemployment Rate

ho 2.2
4o 3.0
127 6.6
105 7.5
L5 15.9
971 18.6
20k 10.3
418 31.5
109 k.9

2,489 12.4

T

Note: Unemployment rates in the impact area are estimated to be 258 percent of the unemployment rates of
Region 2 which are 15.2 percent in 1970 and 12.4 percent in 1980. Labor forece and unemployment fig-
ures were derived from the distribution of total labcr force and unemployment among occupation ac-
cording to the percent distribution patterns of Region 2 in 1960.
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Estimates of Unemployment in Appalachian Regions
Based on 5.6 Percent National Unemployment Rate

Previous estimates of unemployment in Appalachian regions were
bhased on the assumption that a 4.5 percent national unemployment rate,
the long term unemployment rate of the U.S. reflecting the average
national unemployment during 1947-1969, will prevail during the con-
struction period of the ULP, 1970-1973. As has been mentioned, the
actual unemployment rate from January 1970 to September 1971 has
shown an average of 5.9 percent. It is not certain whether this
high actual unemployment eate will be drastically reduced during
the remaining construction period to a level whereby the actual
average rate will be approximately equal to the predicted rate. A
continuance of hish unemployment, above five percent, for some time
is probable. To test the sensitivity of EGB from a change in the
national unemployment rate by one percent point, unemployment rates
in Appalachian regions and the Upper Licking Area tased on the as-
sumption of a 5.6 percent national unemployment rate during the con-
struction period will he estimated.

Av¥erage unemployment data in Appalachian regions and the Upper
Licking Area during the construction period, represented by 1970, will
he estimated by applying the same procedures as those introduced in
the previous sections, along with the newly projected national unem-
ployment rate. Estimaled unemployed and unemployment rates are shown
in Table 9. Average Appalachian unemployment rates were estimated
to be 7.9 percent with 8.6 percent for Region 1, 8.9 percent for
Rezion 2, 5.8 percent for Region 3 and 20.4 percent for the Upper Lick-
irg Area. The unemployment rate of blue-collar workers in Appalachia
ranges from 10 percont to 20 percent. The unemployment rate for these
same workers in the Upper Licking Area has been estimated to be even

higher, 20 percent to 50 percent of this labor force.



TABLE 9

ESTIMATED UNEMPLOYED AND UNEMPLOYMENT RATE

BY MAJOR OCCUPATION FOR APPALACHIAN REGIONS
AND UPPER LICKING AREA FOR 1970

(Based on 5.6% national unemployment rate)

Region 1 Region 2 Region 3 Appalachia Upper Licking Area
labor force unemployed % labor force unemployed % labor force unemployed % labor force unemployed % labor force unemployed %

Professional, Technical

and kindred workers 359,127 6,259 (1.7) 124,810 1,997 (1.6) 167,876 2,478 (1.5) 643,943 10,671 (1.7) 1,790 66 (3.7)
Managers, officials and pro-

prietors, except farmers 235,790 5,007 (2.1) 92,556 1,997 (2.2) 142,376 1,858 (1.3) 472,225 8,986 (1.9) 1,328 66 (5.0)
Clerical and kindred

workers 460,698 24,096 (5.2) 133,225 6,365 (4.8) 208,251 8,053 (3.9) 837,126 38,753 (4.6) 1,911 209(10.9)
Sales Workers 268,438 14,708 {5.5) 96,763 5,242 (5.4) 129,626 5,076 (3.9) 493,690 24,712 (5.0) 1,388 172(12.4)
Craftsmen, foremen and

kindred workers 59,917 56,833 (9.9) 207,550 23,839(11.5) 291,127 18,460 (6.3) 1,080,393 101,096 (9.4) 2,971 784(26.3)
Operatives and kindred

workers 899,631 110,155(12.2) 363,213  48,676(13.4) 605,628 45,964 (7.6) 1,867,435 205,000(11.0) 5,210 1,600(30.7)
Service Workers 377,265 28,790 (7.6) 137,432 10,234 (7.4) 252,876 17,469 (6.9) 758,422 56,726 (7.5) 1,971 336(17.0)
Laborers, except

farm and mine 286,576 59,146(20.6) 92,556 20,968{22.7) 140,251 17,717(12.6) 515,154 97,726(19.0) 1,328 689(51.8)
Farmers and farm

laborers 148,729 5,946 (4.0) 154,260 5,492 (3.6) 187,001 6,814 (3.6) 486,535 17,973 (4.0) 2,213 181 (&.2)
All Occupations $3,627,545 $312,941(8.6) $1,402,265 $124,810 (8.9) $2,125,012 $123,582 (5.8)$7,154,922  $561,643 (7.9) $20,115 $4,103(20.1)

Note: Labor force and unemployed are derived tarough multiplying estimated total
labor force and unemployed by their percentage distribution in 1960 among
major occupations.

Columns and rows may not add because of rounding.

£
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Estimate of Underemployment
and Potential Unemploymentld

Underemployment and Potential Unemployment in Appalachia

Unebployment as estimated by the Department of Lator -- reslstered
civilian labor force multiplied by the unemployment rate -~ does not
offer a satisfactory measurement of surplus labor in depressed areas.
The low labor participation rate and low level of income in these areas
as compared to the national average cause significant underemployment

protlems. Thus conventional estimates of unemployment1h

in Appalachia
could significantly understate the potential labor foree and unemploy-
ment in this region. Since the unembloyment rate is a key factor in
determining EGB, the size of EGB will be significantly increased if a
potential unemployment rate is applied instead of the conventional unem-
ployment rate. This study will not use potential unemployment in esti-
mating ZGB in order to he conservative. However, to illustrate the
difference in the magnitude of observed and potential undmployment in
Lppalachian regions, underemployment in the Upper Licking Area for 1970
arnd 190 will he estimated.

Ectimate of Underemployment and Potential Unemployment
Iin the Upper Licking Area

(1) Undererployment and potential unemployment in 1960

13Potential unemployment includes hoth unerployment and underemploy-
ment. Underemployment is the potential labor force minus the labor force
actually registered. Iwtential labor force is arrived at hy multiplying
the size of population, b years and over, by the averace national labor
rarticipation rate. Labor force and unemployment data are estimated in
terms of the Lalor Department concept, and may be call=3d conventional as
oppeecd to potentizl. Tae concept of lakor fore: by th: Department of
Laror has changed to include lahor foree 16 years and c.rer since 1965.
Yince ro adjusted d-ta Tor the new concept of lulor force “efore 1965 ha.
he2n made, lahor force M years and over were us2d to projeet potential
izgior force. Thic ":as resulted in an upward tias of the size of under-
cmployment.

L,
See fotnote

3
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According to the census report, the ratio of labor force to
population of the U.S. in 1960 was 57 percent, while the same ratio
for the Upper Licking Area was 33.5 percent. Population 14 years of age
and over, registered labor force and unemployed labor in the Upper Lick-
ing Area in the same year was 68,732, 23,030, and 2,505 respectively.
The labor participation rate is a function of many factors. However,
if the difference in the labor participation rate between the U.5. and
the Upper Licking Area is considered as an approximate measure of the
underestimation of the labor force, the potential labor force in the
Upper Licking Area in 1960 would have been 68,732 X .57 = 39,177. Thuc,
the actually registered labor force was understated by 39.177 - 23,030 <
16,147. Potential unemployment (unemployment 4 underemployment), there-
fore, would have been 2,505 4 16,147 = 18,652. And the potential unem-
ployment rate would have been (18,652/39,177) X 100 = 47.6 percent of
the potential labor force instead of 10.9 percent, as reported in the
census data. The number of underemployed would be more that 6 times
(16,147 = 2,505) the unemploy2d; thus conventional unemployment date
understate the potential unemployment by more than 80 percent.

(2) Underemployment and potential unemployment for 1970 and 190

According to the historical and projected population and employ-
ment trend of the U.S. and Appalachia by OBE and OAS, already cited,
population per worker of both the U.5. and Appalachia is deeclining.
Tne rate of decline of population per worker per decade is estimated
to be 2.4 perceat for the U.S. and 3.9 percent for Appalachia durin~ the

period 1950 - 2020.15 In the absence of a projected labor participation

lsAppendix E: Economiec Base Study, Loec. Cit.
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rate, the rate of population decline per worker will be substituted
for any possible increase in the labor participation rate. Applying
this rate, then, the labor participation rate for the future decade
can be computed. If the labor force is known, the population eligible
for work is derived through dividing the labor force by the participa-
tion rate. The Tuture participation rate is computed by the following
formula: PL x (1+ r)n = Pn’ PL = present labor participation rate,

r = rate of growth by decade, n = number of decade and Pn = labor par-

ticipation rate at n future decade. Computed labor participation rates

for 1960, 1970 and 1980 are shown in Table 10.

TABLE 10

LABOR PARTICIPATION RATE OF THE U.S.,
APPALACHIA AND THE UPFER LICKING AREA
1960, 1970, and 1980

1960 1970 1980
U.S. \ 57:0% 58.5% 5527%
Appalachia 50.0% 52.0% 54 .0%
Upper Licking Area  33.5% 37.4% 38.9%

Note: The participation rate for 1960 was obtained from 1960 census
data and an unpublished print-out by the Appalachian Regional
Commission. ’

Applying the same techniques as in the ca;culation of the poten-
tial unemployment rate in 1960, the potential unemployment rate in the

Upper Licking Area for 1970 and 1980 will be estimated. The detailed

computation of potential unemployment in the Upper Licking Area in 1960,

1970 and 1980.1is shown in Table 11. Estimated potential unemployment

which includes both unemployment and underemployment in the Upper Lick-

ing Area is 14,291 for 1970 and 13,183 for 1980. The potential unemploy-
ment rates will be 45.5 percent and 52.8 percent for 1970 and 1980 res-
pectively, whereas the estimated unemployment rate for these pericds was

15.2 percent and 12.4 percent respectively.
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TABLE 11

ESTIMATES OF POTENTIAL LABOR FORCE® AND
UNEMPLOYMENT IN THE UPPER LICKING AREA
1960, 1970, and 1980

b

1960 1970 1980

1. Estimated labor force

before adjustment 23,030 20,115 20,076
2. Labor participation rate

in impact area 33.5 37.4¢ 38.9°¢
3. Population 14 and over

(1/2) 68,732 53,783 51,609
L. Labor participation rate

of U.S. 57.0 58.4° 59.7°
5. Potential labor force

(3x4) _ 39,177 31,409 30,810
6. Added unemployment

(5-1) 16,147 11,294 10, 73k
7. Unemployment before

adjustment 2,505 2,997 2,kk9
8. Conventional unemployment

rate? (7/1) 10.9 15.2 12.4
9. Potential unemployment

(6+7) 18,652 14,291 13,183
10. Potential unemployment

rate® (9/5) 47.6 k5.5 h2.8

8Potential labor force is arrived at by multiplying the size of poupu-
lation, 1l years and over, by the aversge national labor participation
rate. Potential unemployment includes unemployment and underemployment.
Underemployment is the potential labor force minus the labor force
actually registered. Labor force and unemployment data are estimated

in terms of the Labor Department concept, and may be called conventional
as opposed to potential.

bStatistics for 19€0 are from the census report.

CLabor participation rates between 1970 and 1980 are calculated assuming
their growth rates are 3.9 percent for the impact area and 2.4 percent
for the U.S., per decsade.
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(3) Underemployment by major occupation.
Distribution of underemployment by major occupation will not
be estimated due to the absence of sufficient data. However, in this
case, most of the underemployed labor should belong to semi-skilled or

unskilled labor categories.

Estimate of Excess Industrial Capacity Rate

Concept and Measurement of Productive Capacity

The concept and measurement of productive capacity is more am-
biguous than in the case of labor employment.l6 The term "Capacity" has
been given various meanings. Howevér, there seems to be general agree-
ment that the term refers to the quantity of output that can be produced
per unit of time with a given supply of plant and equipment. In general,
it is assumed that labor and materials will be available in the neces-
sary quantities and qualities, and that the limiting factor is the stock
of plant and equipment together with the operating standards which deter-
mine the intensity with which the plant can be used at "capqcity levels
of output."

The economisps' definition identifies capacity output as the out-
put ratq’prevailing when the short-run average total cost éer unit is at
a minimum.17 The economist's definition, therefore, is concerned with
that output from a given set of productive facilities that coincides
with minimum aQerage cost under ¢ompetitive conditions, and results in

maximum profit for the enterprise. Explicitly or implicitly, the

16For a detailed discussion of this subject see U.S. Congress,
Measures of Productive Capacity, Report of the Subcommittee on Economic
Statisties to the Joint Economic Committee, 87th Congress, 2nd Session,
July 24, 1962. '

17Ibid, pp. 6-T.
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economist's definition typically includes that notion of some reserve of
productive abilities over and beyond those in use at the preferred oper-
ating rate. However, these are not definitions that form the base on
which existing capacities are measured.

The necessary rules or conventions have not been developed and
generally agreed upon for use in measurement of capacity, although scme
individual industries (usually through trade associations) have agreed
upon standards for their own industry. This explains in large part the
unsatisfactory state of capacity measure and in some instances, the
inconsistency and confusion in the preparation and presentation of ex-
isting data. This, of course, has resulted in a wide variety of capacity
data which cannot be compared precisely with each other or with other
economic data. Although there exist differences both with respect to
definitions of capacity and to measurement criteria, these differences
appear primarily in the magnitude of estimated utilization rates rather

than in the direction of movement from year to year.

Wharton School Capacity Utilization Data

The Whartoﬁ School Capacity Utilization Date was adopted to
measure U.S. excess industrial capacity rates in this study. This data
was used becau§gu%t was (1) readily accessible, and (2) it provides wider
and m;re detailed :;verage of industrial sectors than alternative méasure-
ments do.18 For example, McGraw-Hill, the National Conference Board and
the Federal Reserve Board publish Indexes which apply only to key
manufacturing industries, while Wharton School Data measures capacity

utilization in the mining, utility, and service industries as well ags

manufacturing.

18F'or a detailed comparison of each measurement see ibid, pp. 7-13.




50

However,these data do not cover all industry sectors. They
include approximately 52 percent of the value of GNP. The sectors ex-
cluded are agriculture, fisheries, commerce, and government. The
capacity utilization rate by U.S. industry is the aggregate of 37 in-
dustry sectors. In the Wharton School measure, trend lines constructed
through peaks of industrial output are assumed to represent that out-
put which would have been forthcoming if all resources had been utilized.
It was assumed that at each output peak in each industry there is no
excess capacity. Of course, this is not the maximum physical output
level that can be produced per unit .of time. It is the maximum level
which was attained upder certain economic conditions. The ratio of
actu;l output to the trend value represents the index of capacity util-
ization. The rate of excess industrial capacity, therefore, is the
difference between the trend line, which is full production capacity

{100 percent), and the actual capacity utilization rate.

Total Excess Industrial Capacity Rate in the U.S. During the Period 1947-1969
Total excess capacity rates of U.S. industry, based on the Warton

School Data, from 1947 to 1970 are shown in Table 12. The total excess

industriel capacity rate of the U.S. ranges from 3.38 percent in 1947 to

17.55 percent ip 1958. Although past fluctuations in excess capacity

rates did not exactly match those of total U.S. unemployment due to the

effect of the acceleration principle on the production cycle, both rates

are higher during recession periods. Excess capacity rates during the

recession periods, 1954-55, 1958-65, and 1970 show 12.3 percent, 13 per-

cent, and 10.5 percent respectively.

The U.S. Excess Industrial Capacity Rate by Industry

As in the case of unemployed labor resources, significant dif-

ferences in excess capacity rates among industry sectors were obscured
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TABLE 12

TOTAL EXCESS INDUSTRIAL CAPACITY RATES
OF THE UNITED STATES 1947-1970

Excess Capacity - Excess Capacity
Year Rate (%) Year Rate (%)
1947 3.38 1959 12.66
1948 5.8k 1960 13.43
1949 15.31 1961 15.91
1950 9.31 1962 13.66
1951 7.36 1963 12.94
1952 9.23 196k 10.65
1953 6.78 1965 7.56
1954 13.L4 1966 b,2k
1955 7.21 1967 7.34
1956 7.21 1968 6.50
1957 10.02 1969 5.86
1958 17.55 1970 10.47

SOURCE: Wharton School of Finance and Commerce, The U.S. Industrial
Capacity Utilization Index, 1947-1970 (Wharton Econometric
Forecasting Associates, Inc., 1971).

Annual average rate of capacity utilization is derived by
averaging 4 quarter indices. Annual average excess capa-
city rates are derived by deducting annmual average rate
of capacity utilization from 100 percent, the full capa-
city rate.



52
by the total rate. Average excess capacity rates by 2 digit SIC19 Code
during three different years -- 1947, 1958 and‘l969 -- and during
1947-69 are shown in Table 13. The ranées of eicesp capaclty rates
by industry sector are: .6 10.8 percent. inm 1947,-3.1~ Lk.2
percent'in.l958 and .1~ 44.9 percent in 1969. Significant differences
in the excess capacity rate have not only been shown among industry

sectors but also among different years in the same industry sectors.

Full Industrial Capacity Level

In the analysis of full employment levels, by occupation, a
separate allowance for frictional unemployment was made for each oc-
cupational group. ﬁowever, in each measurement of full capacity levels;
the base was selected from actual peak output lewvels, and those levels‘
vere some preferred rate of physical output capacity. Therefore, a full
capacity level of operation means 100 percent utilization of a profit

maximizing operating rate and no frictional rate will be assigned.

Estimated U.S.. Excess Industrial Capacity Rate During the Period 1970-2020
As shown in Tdble, 12, the actual total excess capacity rate in

1970 was 10.5 percent. Aé in the estimate of an'averdge unempioyment

rate durlng the construction period of the ULP long~term excess capacity

rates by industry sector will be estimated by averaging excess capaclty

rates during 1947-2020. These results are shown in Table 13. The esti-

l9The Standard Industrial Classification Code was developed for
use in the classification of industries to facilitate the collection,
tabulation, presentation and analysis of data relating to industries
sponsored by the Bureau of Budget. The SIC provides various levels of
detail -- two digit, three digit, and four digit. Each four digit in-
dustry has been defined in terms of two digit, three digit or four
digit SIC, or by major groups, or industries.
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TABLE 13

AVERAGE RATES OF EXCESS INDUSTRIAL CAPACITY BY INDUSTRY
FOR THE YEARS 1947, 1958, 1969 AND THE PERIOD 1947-1969

Unit: Percentage

Industry 1947 1958 1969 1947-1969
Primary Metals (37,38)2 2.30 32.63 13.58 15.1
Fabricated metal products (39-42) 1.55 14,52 3.55 7.7
Non-electrical machinery (43-52) 2.25 30.38 7.23 15.7
Electrical machinery (52-58) 1.75 31.93 7.10 15.0
Motor vehicles and parts (59) L.78 43.78 4,43 14.6
Aircraft and aireraft equipment (60-61) 10.83 16.88 10.23 19.6
Instrument and related products (62-64) 3.60 14.70 6.53 10.4
Clay, glass, and stone products (35,36) 4.25 19.83 1.85 8.7
Lumber products (20,21) 3.05 17.73 11.13 10.8
Furniture and fixtures (22,23) 2.83 16.30 7.25 6.5
Miscellaneous manufactures (64) 4.23 18.50 10.50 6.4
Textile Products (16,17) 9.40 17.73 1.88 7.5
Apparel products (18,19) 3.20 11.48 13.28 5.5
Leather and products (33,34) 3.80 . 9.63 12.85 6.8
Paper and products (24,25) 3.80 11.93 .10 6.8
Printing and publishing (26) 1.08 6.93 3.38 L.1
Chemical and productsn?27-30) 2.05 12.38 1.03 11.6
Petroleum products (31) 3.45 6.25 1.85 2.9
Rubber and elastic products (32) 6.73 18.33 .65 9.2
Food manufacturers (14) 2.43 8.53 1.05 3.3
Beverages (14) 7.38 21.38 2.75 11.7
Tobacco products (15) 3.33 4.60 18.08 7.6
Coal (7) 7.13 4y .23 28.70 34.0
Crude oil (8) .83 37.78 24k .90 33.8
Gas and gas liquid (8) 1.20 7.00 1.98 13.9
01l and gas drilling (8) 7.18 16.68 44 .85 5.6
Metal mining (5,6) 2.33 22.78 4.53 13.9
Store and earth minerals (9,10) 1.63 8.73 3.88 5.6
Electric (68) .8 11.20 T3 8.0
Gas (68) 1.28 7.13 .13 L.6
Railroad (65) 2.33 22.96 1.20 12.6
Truck (65) 3.20 16.32 3.05 10.5
Air (65) 6.00 7.90 23.65 12.4
House (71) .62 3.08 2.42 2.6
Office (71) .92 L.05 5.05 4.5
Hotels (72) 1.12 27.07 34.84 23.4
Construction (11,12) 6.19 9.17 10.89 6.9
Total 3.38 17.55 5.86 9.7

ONumber of SIC code for 195¢ Input-Output Study.

Source: Wharton Schocl of Finance and Commerce, The U.S. Industrial Capacity
Utilization Index, 1947-1970 (Wharton Econometric Forecasting Associates,
Ine., 1971).
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mated long-term total excess capacity rate is 9.7 percent. Excess capa-
city rates by industries range from 2.6 percent in the housing segtor
to 33.8 percent in the crude Ail industry. The total industrial'éxcéss
capacity rate will be substituted for the excess capacity rates for
those industries by SIC Code not shown in Teble 13, except for agri-
cultural products (sector 2), imports of goods and sérvices (sector
80); office supplies (sector 82) and personal consumption.expénc'litures
(sector 83) which will be assigned a zero value. Agricultural products
are considered to be surplus. Industry sector numbering by two digit
SIC Code is shown in Table 14, Industry Numbering for the 1958 Input-
Output Study.

Long-term excess capacity rates by industry sector, presénted
above, are relatively exempt from short-run fluctuation, and long-term
rates will be substituted for the rates during construction period.
These same rates will be applied during the period from project comple-
tion until &ear 2020. The assumption that there is a constant egééss
capacity rate for each industry over an extended time period is heroic.
This is evidenced by the fact that there were significant fluctuations
in the excess capacity rate of each industry from the average rate during
1947 - 1969, as shown in Table 13. Nevertheless, Lhis rate was used as
an analytical convenience ageinst the possibility that short-run fluc-

tuations might cancel each other in the long-run.

Estimates of Excess Capacity Rates for Appalachian Regions

There are no data available for excess capacity of a regional
dimension such as exists in employment statistics. One implicit con-
clusion of high unemployment is that there exists industrial facilities
laid idle or under-utilized. The types and magnitudes of the idleness

of those industries in specific regions should be disclosed through



Industry No. and industry title

Alucultun. forestry and fisheries

Livestock and livestock products .....
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TABLE 14

INDUSTRY NUMBERING FOR THE 1958 INPUT-OUTPUT STUDY

Relsted SIC
codes (1957
edition)

013, pt, 014, 0193
pt. 02, pt. 0729,

2 Other sgricultural products ,ucsessese Oll, 012, pt. Ol4,
0192, 0199, pt.
02,
3 JForestry and fishery products ........ 074, 081, 082, 084,
086, 091.
& Agricultural, forastry and fisheries 071, 0723, pt. 0729,
services. 08s, 098,
Mining
S TIron and ferroalloy ores mining ...... 1011, 106,
6 Nonferrous metal ores mining .......s. 102, 103, 104, 105,
108, 109,
7 Cosl BANing esesescsnscsasnssacsensees 11, 12,
8 Crude petroleum snd natural ges ...... 1311, 1321,
9 Stone snd clay mining aud quarrying .. 141, 142, 144, 143,
146, 149,
10 Chemical and fartilizer mineral min- 147,
ing.
Construction
11 New construction .eesesssescsrssrsnses 138, pt. 15, pt, 16,
pt. 17, pt. 6361,
12 Maintenance and repair conatruction .. p;. 15, pt. 16, pt,
7e
Manufacturing
13 Ordnance and 2ccessories .c.oerevcesnss 19,
14 Tood and kindred products .esveseccese 200
15 Tobacco manufsctures scescsscscsveseas 2l.
16 Broad sud narrow fabrice, yarn aud 221, 222, 22), 2%,
thraed millas, 226, 220,
17 Miscellsneous textile goods and floor 227, 229.
coverings.
18 ApPEPEl .isevnssncnsnccarnrrsacasenss 225, 23 (excluding
239), 3992.
19 Miscellaneous fabricated textile prod- 239,
uete,
20 Lumber and wood products, exsept 24 (exaluding
containsre, 04),
21 Wooden containers s.ees 264,
22 Household furnitur® seeececcess 81,
23 Other furniture snd fixtures 2:’{“;:1“““
1]
24 Paper and allied producty except 28 (excluding
containers and boxes. 263),
25 Paperboard centsiners and boxes ..... 265,
26 Printing and publishing seescoccscees 276
27 Chemicals snd sslected chemicsl 261 (excluding
preducts, slumina pt. of
2019), 206, 297,
09,
20 Plastics end synthetic materisls ,... 282,
29 D:un. cleoning, and toilet prepara- 203, 204,
tions,
30 Paints and allied Products cesesreese .
31 Petreleum refining end relsted in- 29,
dustries,
32 Rubber and miscellansous plastice 30,
products.
33 Leather tanning and industrial iy, a.,
Llesther products,
34 PYootwsar and other lesther products . S;l(;uluuu ini,
35 Glase and glase products .essseessces 331, 322, 323,
36 Stons and ﬂtly ”0‘“0" ssevessssnens 3;:. 3". ”., 3'7.
37 Primary iron and stesl menufsctur- 3;1. 3!3. 3391.
ing. 399,
38 Primary nonferrous metals manufac- 2019 (elumina
turing, only), 333, 3%,
333, 336, 3392,
39 Matal comtainers .oeecvccraserronnres ’ iu
40 Reating, plumbing and fabricsted 343, M4,
structural metal products.
41 Bcrew machins predusta, belts, nuts, 348, 346,
oto., ond matal stsmpings.
42 Ocher fabriosted metal products ,..,. 342, 347, 348, 39
(sxsluding
W),
43 Engines and turbinss serseereosercess 391,
44 Farm machinsry end Squipment c....,.r 392,
43 Comstruotion, mining, oil field mae 3531, 3832, 393,
chinery and equipment,
46 Materisls hendling machinery and 3534, 3838, 3536,
oquipment, 3537,
Source: Nesearch and Development Corporatiom,

U. 0. Army Cerps of Engineers. Washington D, G

Industry No. and industry title

47 Matalvorking machinery and equip-
nent,
48 BSpeciel industry machinery amd
equipaent.
49 Gemeral industrial machinary and
equipment.,
50 Machine shop products seecessrscscnessasss
51 office, computing and sccounting
machinea,
52 Bervice industry machines ,...vseeisnenees
53 Electric transmission end diatribu-
tion squipment, and elsctricsl
industrisl apparatus.
534 Rousehold appliances .eeesscesscrcscnssncs
55 Rlectric lighting snd wiring equip-
ment.
56 Radio, televieiom, and communica= ....ss.
tion aquipment.
57 Rlsctronic components and acces-
sories,
58 Miscellaneous slectrical machinery,
equipmant and supplies.
59 Motor vehicles snd equUipPmENt «cevevssnsres
60 Adrcraft and parts c.eeereacnses
61 Other trensportation equipment seeeessscce
62 Professionsl, scientific, and control-
1ing instruments snd supplies.
63 Opticsl, ophthalmic, snd photo-
graphic squipment and supplies.
66 Miscellansous manufactuting sececcesersocs

Transportation, communication, electric,
goe, aund sanitery services
65 Transportetion and warehousing e.cevveosse

66 Communications, except radio and
television brosdoasting,

67 Radio snd T.V, broadcasting seecsesscssesss

68 Slectric, gas, vater, and sanitery
seyvices.

Wholessle and retail trade
69 Whelesale and retatl trade .esrervresnies

.

Finance insurance and resl estate
70 Piuance ond {NBUTENSE seeesrrssncrrsersene

71 Real egtete and Yentsl coeersecrcccornsoce
Barvices
72 Hotels and lodging places; personsl
and vepair servicas, except autome-
bile zepair,
73 Businass 88TVIONS sieesssrercrrcrosacnnans

74 Reassrch and dovelopment cescevesrescennn

79 Automedile repair ‘and services seserans

76 ABUBEBONES caecscscnrnararnssntesersssrsre

77 Medical, sdusstionsl servises, ond
nonprofit organisetions.

Government enterprises
78 Pederel Govermment ONEerprisds seevernnsne
79 Stete smd locel govermment emters

prises,

Importe
00 Gress imports of goods snd 0eXvices seepes

Dumny induscries

61 dueiness traval, encertaimment, and
gifes,

12 0ffice lH”lill CENeRONIININNNNNNIRIRIIIRS

83 Roussholds

&t Covpovation, 1968, A"‘“ % 0,

Related SIC
codes (1957)
edition)

354,
355,
156,

359,
357,

358.
J61, 362,

363,
364,

365, 366.
367.
369,

373, 374, 375, 379.
381, 382, 2384, 387.

303, 383, 386.

39 (excluding
3992).

40, 41, 42, 44, 45,
46, 47,
481, 482, 489,

483,
49.

80 (exsluding
manufacturare
sales offices),
32, 53, 54, 355, 36
87, 58, 99, pt.
7399,

wa 61, 62, 63, 64,
63 (emcluding

6541 snd pt,
6361),

70, 72, 76 (axclud-
ing 7604 and

omd pt, 7399),
7694, 7899, 01,
88 (eneluding
nl),
shsdsestesPtene

75,

%, 79,

0722, 736, 00, 82,

%, 88, 0911,

An InputeOucput Mode! of Appalashis, preparved for the Office of Appolachisn Btudies,
Resssrch and Developmen!
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empirical research. In the absence of local data, the national rate of

excess capacity will be assumed to prevail in Appalachia and in its

subregions as a minimum.



CHAPTER 1T
ESTIMATES OF DEMAND FOR INDUSTRIAT OUTIUT
AND FACTORS OF PRODUCTION INDUCED BY
THE UPPER LICKING PROJECT

Comparable to the estimate of idle factors of production in the
preceeding chapter, this chapter deals with the estimate of the demand
side for factors of production resulting from the ULP. For this pur-
pose a deseriptinn of the ULP will be introduced. A model to esimtate
the primary factors of production will be constructod. Tl model will
inenrporate an exicting Appalachian input-output model. With this
mrdel, industrial output resulting from water resource investments will
first be estimated, and then disaggregated into demand for the factors
of production. Foll-wing the model construction, actual demand for

industrial output and factors of production associated with the output

resulting from the ULP will be estimated.

Description of the Upper Licking Prcject
Objectives of the ULP
The ULP was proposed for the Salyersville-Royalton area in
Magoffin County, in tue Appalacnian Portion of the Commcnwealtn of
Kentucky by uae Army Corps of Engineers. The project pian i an inte-
gra. part of the long-term aconomic derelopment plin ol che Jppslachian

Regioa as stated in tac Appalachian Development Act of 1965.° Maj.r

lSec. 206(~) which states: The Secretary of the Avry is hereby
aurnoyrized und directed to prepare = comprehensive plau fur tne develop-
ment ans evficient utilization of the water and related rescurces ol the
Appalachian region, zivin~ special attention %o rthe rneed for an inerease
in the production of economic goods and services within the region as a
means of expandins 2conomic opportunities and thus enhancing the welfare
of its peaple, whien plan sa2ll eonctitute an interral ana harmonious
component ol the regionzl economic development progrem authorized by
this Act.

see alsc footnote € in Introduction, p.J.
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objectives of the water plan are expressed in the project report:

"The prime objective of the water related plan developed in
this report is to reduce water related impediments to the growth po-
tential of the Salyersville-Royalton Area. An associated objective
is to outline an attendant plan of development which can be supported
by the water plan and to define a course of implementation of the
complementary developmental plan to provide for increased industrial
and economic activity in the salyersville-Royalton area. Specifically,
the comprehensive program of development must: (1) provide an ade-
quate supply of lands reasonably free from flooding; (2) provide
water supplies adequate to meet all reasonably expected water supply
and water quality control need; (3) provide sufficient sites for
industrial, commercial, residential, and public purposes responsive
to the development plan and provide adequate access and utilities for
these sites; (4) provide fishing, hunting and genera% outdoor re-
creation opportunities for an expanding population.”

Project Costs

The project counsists of a water resources development plan and
an area development plan. The water resources development plan in-
cludes the construction of four reservoirs, two channel improvements
and accelerated land treatment. Table 15 shows the cost allocations for
this project. Original costs for this project were estimated in 1969
prices, but they were translated into 1958 prices through price deflators
to enable the use of input-output analysis. Total costs for the construc-
tion of the water plan were estimated to be $35,606,000, and $95,700
annually for the O & M of the water projects. The water plan has anti-

3

cipated an area development plan of $200,782,000° for which private in-

2U.S. Army Corps of Engineers, Office of Appalachian Studies,
Development of Water Resources in /ppalachia: Main Report Part ITI
Project Analysis, 1969, pp. III-1-23-24. This project is also util-
ized by the Corps of Engineers (1) to test evaluation procedures for
determining the incidence and magnitude of developmental benefits, and
(2) to portray a role in which water resource development can be util-
ized to stimulate accelerated regional development (in the same source,
pp. III-1-3).

31bid., pp. ITI-1-35 & 63, Table 1 ana 17. For detailed plans
and oenefit-cost analysis see U.S. Army Corps of Engineers, Louisville
District, Interim Survey Report Upper Licking River Basin Kentucky, 1967




TABLE 15

SUMMARY OF ESTIMATED COSTS FOR
SELECTED PLANS OF THE UPPER LICKING PRLJECT
Unit: 1958 dollars

Anaual
Total Operation,
First Charges- Maintenance &
Costs Investment Replacement
Water Resource Plan
Reservcirs:
Royalts. HKasapoiy 27,292,502 1,:06,870 26,072
Iuekacase Fork Sirocsire &,129,8%0 39,90< 2,477
Burnin. Fork 3tructure 754,203 37,167 391
Mash F. = Structure 386,5u41 19,C1% 391
Chanrel Imrrovemenis:
ILiexing Fiver Chanrel lmprovement L,092,232 231,252 2,817 "
Stace Road FCT\ Cnanne’l Improvemant 280,125 13,772 L70 N
Toual ‘A=ter Rescurce Sﬁructural Flan 34,219,092 1,807,225 95,696
;ccelerated land Treatrmen 1,387,324
Totsl -- Water Resouoce Pml 35,606,416 1,807,325 95,696
wreg Ceveicirent flac
Investmant Czst 200,722,473 3,377,933~
Toal $236,38¢2,382 £5,185,759 $95,69¢

Scurce: U.S. arm. Corps o L.l .z2ers Cffice of Appalachian Studies, Development of Water Resources in
Appalacnis, Maia Foz ~ Part 117, 1969, Table 1. Annua. charges were computed based on 100 year

rrojeect Zife.
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terests would be primarily responsible. Private investments would be
induced by the improvement in the industrial locational advantage stim-
ulated by the water resource investments.

Sources of finance and average annual costs for the ULP in 1958
dollars are shown in Table 16. The shares of federal support for this
project are: $32,707,000 (about 92 percent) for construction, $46,900
(about 50 percent) for the annual O & M of the water plan and $4,011,000
(about 7 percent) for ares development. Project costs were converted
into average annual equivalent amounts for 50 years, and average annual
federal project costs are: $1,638,000 for the construction of the water

plan, $40,000 for O & M and $215,000 for area development.

Expected Economic Expansion Induced by the Water Plan

According to the original studyh, prepared by the Spindietop
Research Center for the Army Corps of Engineers, the proposed water
projects and some public investments in overhead capital would create
a significant locational advantage for certain industries in the
Salyersville-Royalton Area. Extensive locational studies for 63 four
digits SIC Code manufacturing industries have been conducted. Output
levels of 21 manufacturing industry sectors, by two digit SIC Code and
by decade have heen projected from 1980 to 2020. Comparable to the

estimate of outputs by manufacturing industries, values of outputs by

anl Spindletop Research Center, Expansion Benefi*s Analysis for the
Salyersville-Royalton Area Pilct Project, prepared for O.4.5. U.5. Army
Corps of Engineers (Lexington, Kentucky: 1967). Royalton reservoir and
two channel improvements will be constructed by Lhe Army Corps of
Englneers and the rest by the U.S. Department of Agriculture.

N

Spindletop Research Center, op. cit.



TABLE 16

t=)

STIMATED ANNUAL COSTS FOR THE UPPER LICKING PROJECT
(Thousands of 1958 dcllars)

Total Annual Total
Censtruction O &M Area Development
F2d Non-Fz3 Total Fed  Non-Fed Total Fed Non-Fed Total

1952 dellars
(defiator - 1.278) 22,7¢7 2,899 35,606 46.9  4B.7  95.6 8,701 191,612 200,313
Yearly Cost 2,177 725 8,902 6.9 u5.7 295.6 e
Azp. growin rate o 0 o o o) 0 8 :246%
Discount rate --- 4. 875 ---
reriod »f cost
accural 1970-73 T70-T73 T0-T3 TL-2020 T4-2020 Th-2020 1975-2020
Present worth )
value 30,497 2,70k 33,201 Th TR 1,516 4,011 55,903 59,914
Capital recovery
fazior --- .053722 ---
AnL. cost
for 30 years 1,635 5 1,783 40 L1 81 215 3,003 2,218
~Ann,., Cost relevant )
to input-output mode2  1.432% + Lo + 215 = 1.5893

i

Sources: U.5. Army Ccrps cf EZnglireers, Office of Appalachian Studies, Development of Water Resources in
Appalacaia, Main Report Part IIZ, 1969, Table 1 & 17 and Spindletop Research Center, Expansion
Benafits Analysis for dSalyersviile-Royalton Area Pilot Project, 1967, Table 11.

BCosts for area daval lopreat were assumed to begin in 1975 with §5,204.00 in 1952 prices. Thais
is appvoximately .025GEY% of zargze year expenditures.

19
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62

service industries have been projected by multiplying the level of manu-
facturing outputs by .7k, the service industry multiplier. The pro-
jected increase in the values of industrial output, in terms of ship-
ments in 1960 prices, by manufgcturing sectors are shown in Table 17.

fhe officially stated objective of this project i; to ;ssist
the growth potential of the area and not Jjust té support:idlé labor on
a short-term basis. This project aimed for explicitly larger long-term
gains to the whole economy through economie development rather than
for short-term gains from the direct output of the projeét. Therefore,
questions concerning the ability of the water resource investments in
thi§ area to stimulate long-term economic development are most crucial
for the justification of the project: The: expected economic expansion
induced by the water resource investments'as presented in the origin;l
study is an est;ma%e and does not accurately reflect actual future cdondi-
tions. There is no precise and accurate method to ﬁredict the outcome
of economic expansion from any investment. Judgments in this reggrd:
have depended chiefly on nonprecise locational ana.lysis.5 This is. per-
haps the weakest link in any study such as the ULP, where the prim;ry
objective is dependent on the potential of the project to stimulate
future economic expansion.

The main purpose of this present study is to demonstrate an im-
proved methodology to measure EGB resulting from water resource investments
rather than to develcp a location study. In order to keep the present

study within managearle limits, tnerefore, the orizinal industrial lo-

5For further discussion of location theory and comparative cosl
studiss sce Walter Isard, Location and Space Economy (New York: MIT Joh
Wiley and Sons, 1956) and Method of Regional Analysis: An Introduction
to Recional Science (New York: MIT John Wiley and Sons, 19€0).




TABLE 17

POTENTIAL SHARE OF INCREMENTAL
INCREASES IN MANUFACTURING
OUTFUT SALYERSVILLE-ROYALTON AREA
Units: $1,000 1960 prices

SIC nunber 1980 1990 2000 2010 2020

24-25 $ 1,900 $ 1,800 $ 9,230 $ 15,470 $ 20,760
33 T0 180 350 650 1,210
34 650 1,730 4,110 7,730 11,700
35-36 2,890 10,990 23,850 57,300 10L,500
37 except 371 - 90 230 1,820 3,730
371 -- -- -- -- --

19,32,38,3 480 1,200 3,400 6,700 11,920
20 5,910 14,800 31,020 5k, 340 89,210
22 -- 10 30 40 T0
23 2,860 7.200 13.270 20.390 29,840
27 190 450 1,190 2,300 4,250
28 190 480 920 1,540 2,500
26 50 120 230 390 630
29 -- - - -— --

30 310 1,250 2,690 4,860 8,860
21, 31 570 2,270 6,120 11,910 20,090
Total Amount $16,070 $45,570 $96,640 $185,440 $309,270

Source: Spindletop Research Center, Expansion Benefits Analysis for the Salyersville-Royalton Area Pilot
Project, Report 222, prepared for the Office of Appalachian Studies, U.S. Army Corps of Engineers,
Table 58, pp. 139.

€9
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cation studies and the impact studies of the project investments on
the economic development in the project area have been adopted as given

in the original report.

The Model Used to Estimate Sectoral Demand

Sources and Typés of Demand

Sources of demand for the primary factors of production attri-
butable to water resource investments may be:

(1) direct investment expenditures for such things as construction
and O & M of the project and their multiplier effect,

(2) the increase in economic activities induced by the inter-industry
demand and increase in income, and

(3) 1increased investment expenditures induced by the initial invest-
ment-economic expansion or area development effects.

Inputs demanded by water resource investments, like any other
expenditures, generate sectoral demand through several rounds of
inter-industry transactions within the national economy.

To estimate demand for the primary factors of production (labor
and capital) resulting from the investments, therefore, it is necessary
to trace each dollar of expenditure from the original or induced invest-
ments as it passes through several rounds of transactions until it
culminates in ﬁayments for the use of some primary factors of production.
To trace the impacts of each investment expenditure on various sectors
of the economy an input-output analysis will be used. Through an input-
output analysis, transactions among industries to deliver inputs re-
quired for the investment will be estimated. These outputs, then, will
be disaggregated into the contribution of the primary factors of pro-

duction by industry occupation and area, as data permit. For this pur-
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pose, a model to estimate the level of outputs and factors of production
by major industry, occupation and Appalachian Regions will be constructed,

which incorporates the existing Appalachian Input-Output Model.

The Appalachian Input-Output Model

The basic characteristics of the existing input-output model
for the Appalachian Region "An Input-Output Model of Appalachia" are
6

those of a Leontief model. It is an interregional model which consists
of three internal regions (Region 1, 2 & 3). Each internal region has a

technical coefficient matrix, a matrix of 84 X 84, 8hth sector being the

6For &8 detailed discussion of the characteristics and assumptions
of the Leontief model, see Wassily W. Leontief, The Structure of the
American Economy, 1919-1939 (2nd Ed. enlarged; New York: Oxford Uni-
versity ?Eess, 1951); and Wassily Leontief et al., Studies in the Struc-
ture of the American Economy (New York: Oxford University Press, 1953).
"In this model the primary impact of a final expenditure is that which
arises from the direct production sequence set into motion by the ex-
penditure. The model is constrained by four assumptions: (1) All
producers increase their output by an amount equal to the additional
demand which the autonomous final demand levies on them (no inventory
depletion). (2) All producers increase their demands on other pro-
ducers and factor suppliers by an amount that is just sufficient to
meet their output demands -- which are defined by a set of technical
coefficients describing the marginal relationships between inputs and
outputs for each sector. (3) The demands which producers levy on
other producers are for current inputs only and are not for either in-
creases 1ln capacity or the replacement of plant and equipment worn out
in the process of production. (4) There are no lags in the sequence
of generated demands and output responces. While the marginal rela-
tionships determine the impact of an expenditure on the economy, the
coefficients employed are average input-output coefficients." Quoted
from the footnote, Haveman and Krutilla, op. cit., pp. 15-16. In order
to use interregional input-output analysis, further heroic assumptions
should be added. For further discussion see Charles M. Tiebout,
"Regional and Interregional Input-Output Models: An Appraisal”, Southern
Economic Journal, (Vol. 24, Oct., 1957), and William H. Miernyk, The
Elemenzs of Input-Output Analysis (New York: Random House, 1967)
Chap. 4.
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sum of 1 A/ 82 sectors. Therefore, the technical coefficients for this
model con;ists of a 252 X 252 matrix. These coefficients were built
up from interregional input-output coefficlents modified from the 1958
national coefficients based on the 1963 Census of Transportation.7 This
is a closed input-output model in which a household sector (th 83rd) was
built into the technical coefficient matrix.8 The closed model was de-
signed to estim;te total economic impacts -- direct, indirect and in-
duced effectsl--.of investment expenditures on a reglon's output. The
multiélier arrived at by inverting the technical coefficient matrix of

a closed input-output system is called the Type II Multiplier, which

takes into account the direct, indirect and induced changes in income
resulting from an increase of one dollar in the output of all industiries
in the processing sectors. 'With this input-output model the gross out-

put required, by industry sector and by subregion within Appalachia,

TThis input-output modei is built up from 1958 national input-
output coefficients and estimates of interregional trade. To estimate
the interregional movement of goods and services, interregional ship-
ments-of each manufacturing sector terminating in Appalachia and the
proportions of these shipments originating in each subregion of Appa-
lachia and in the rest of the U.S. were estimated. A survey was utilized
to determine the same ratio for the supplies of mineral and agricul-
tural products, services and trade within Appalachia. The 1958 national
input-output coefficients were disaggregated into three Appalachian
regions weighted by their share of productivity and their proportion of
national products in the Appalachian Region in 1963. See for detailed
methodology: Research Development Corporation, An Input-Output Model
of Appalachia, prepared for Office of Appalachian 3Studies, U.S. Army
Corps of Engineers (Washington: 1968). ,

BTo close the input-output model the local household sector
was brought, into the coefficient matrix by both row and column. The
entries in the row will show what proportion of each sector's output
will accrue, as income, to housenholds within tue region. This will be
equal to that proportion of value added which represents payments re-
ceived as factor incomes by persons living witain the region. The
column indicates propensity to consume each output from the household
sector. See for further discussion, Miernyk, op. cit., Chap. 3, and
for detailed estimate for row and column of household sector, Research
Development Corporation, op. cit.
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given the final éemand imposed on Appalachia and its subregions, resul-
ting from water resource investments can be estimated.

This input-output model, with constant technical coefficients,
is a static model, in which substitution of factors, entry of new in-
dustries and changes in price level and technology are not considered.
Therefore, this model is essentially valid for a short-term analysis
and not suitable for a long-term dynamic analysis. Having recognized
some short-comings in a long-term estimate, however, this model will
be utilized for measuring the impact of O & M and induced investment
impacts subsequent to project construction and over the period of econ-

omic-life of the project.

Final Demand Used for the Appalachian Input-Output Model

In order to use the input-output model, it is necessary to develop

an appropriate fin;l demand vector. To measure comprehensively the im-
pacts of watér resource investments and distinguish their sources, three
sets of final demand vectors will be constructed. These are demand vec-
tors for construction, O & M of the project and for induced investments
from the original investments. The final demand wvector for the input-
output analysis should contain the essential economic description of the
exogenous event whose effect can be calculated through the use of the

input-output model. In the model of Appalachia, final demand can be

thought of as export from Appalachia, federal government expenditures

to Appalachia and gross private fixed capital formation.

To develop regional final demand for the Appalachian model a
national final demand vector should be developed. Patterns of final
demand for national input-output analysis (national final demand ), for

12 different water project coastruction expenditures, i.; O2 industry
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sectors are available from the Haveman & Krutilla Study.gi This has
heen furthe;lsupplementéd for the closed input-output model by the -
Research Development Cor'pora.tion.10 The distribution pattern per
$1,060 of water project construction cost for the closed national
_ input-output analysis by 8k industry sectors, 83rd sector being house--
hold income ‘and 8lth-sector is the sum of 1-82nd sectors, i$ shown in
Appendix A,

Due to the regional dependence on goods and servieces from other
regions, a portion of the demand for inputs in Appalachian regions will
necessarily he met by imports from outside regions. Therefore, the
finel demand vector for the interregional input-out model of Appa-
lachia (252 X 1) wiil be some portion of the national final demend vec-
_ter and will be distributed over the.three Appalachi;h regions. D;e to
differences in rescurce distribution patterns and production-functiopg
among subregions, the value of tine regional Finalidemaqd vector is éx-
pected to_vary depending on the projJect region to he selected. The per-

centage distribution of the value of produets and /or servieces of each

" .
’Hayeman~& Krutilla, op. eit., pp. 18-20 & Appendix 2.

10Researca Development Corporation, op. cit., V-9-11 & Appendix
C. The only difference between Haveman & Krutilla and the Research
Develcpment Corporation study 1s that Research Development Corporation
covers 11 types of projects and allocates the remaining project con-
struction cost after deducting costs required for poods and services
to households, .the 83rd sector. The distribution pattern of cost for
the missing project type, powerhouse construction, was added by al-
locating the remaining vilue after deducting the sum of 1-82 seetors
from $1,000, in the Haveman Study, to the 3rd szctor. The values
ascigned to the 83rd zector were assumed to te primarily wage pay-
ments to on-site lahor in this case. This is rather an over-statement,
becuuse some funds will be reserved for overhead cost$ and contingencies.
For further discussion, see U.S. Department of Lasor, 3.L.S., Labor
and Material Requirements for Civil Works Construction by the Corps
of Enzinecers, Bullotin No. 1390 (Washington: 195L) and Haveman &
Krutilla; cp. eit., pp. 19-20 & Appendix 2. °
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industry sector imposed on Appalachia, according to region of origin,
by region of destination has also been developed by the Research Develop-

1 mhis ratio was rearranged in Appendix B (hereafter

ment Corporation.
called regional demand coefficients) so that national final demand could
be separated into final demand in Appalachia, by region, and outside of
Appalachia. The regional final demand vector for construction will be
derived by multiplying the national final demand in terms of federally
financed construction costs, for a given type of project, by the set of
regional demand coefficients relevant to the project region.

The distribution of annual O & M funds for different types of
water resource investment is not available at this time. Based on the
experience of the Corps of Engineers,12 however, it is estimated that
cost distribuﬁion between on-site and off-site demand is 70 and 30 per-
cent respectively, but distribution patterns of costs by occupation
and industry sector are similar to those of construction costs. There-
fore, final demand arising from annual O & M expenditures will be con-
structed by applying this ratio to the regional demand vector for the
particular type of project construction.

The final demand for induced investment generated by the ori-
ginal investment (economic expansion) can not be generalized, due to
the variability associated with the different types and locations of
water project to be selected. Either expected inereases in induced

investments, or resulting increases in export capacity (values) out-

side of Appalachia, by £3 industry sectors, can be used for the input-

llIbid., Appendix B.

lEInfbrmation was provided by the Water kesource Institute, Airny
Corps of Engineers, Alexandria, Virginia.
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output model. In this study, the later method will be used. Industry .
sectors by SIC Code for this study model have been shown in Table 1k,
Export capacity will increase gradually, if at all, over the period
of analysis. To determine total export impact on industrial output
over the relevant.period, however, only one final demend vector for
the year 2020 will be constructed. The demand for industrial output
and the factors of production for the entire period will be determined

by interpolating a growth trend.

Measurement of Industrial Output

Once thezdemand vector is determined, the estimation of gross
industfial outﬁﬁt, given & final demand vector, will become merely a
matter of arifhﬁetic. It will be the product of FD x A'l, where FD and

-1 represent a final demand vector and the inverse of the technical

A
coefficieﬁt matrix'respectively. Hawever, the final demand vector

for O & M expenditures is only one segment of anﬁual expenditure during

the entire period of analysis. Therefore, the total gross outputs from !
the totdl O & M expenditures should be the sum of annual gross outputs

induced by the annual O & M throughout the period of analysis. Likewise,

gross outpuﬁ induced by the increase in export capacity will be measured

as the sum of gross output induced by each inerement of inecreased ex-

port capacity, b& decade, during the period of d@nalysis.

Model Used to Estimate Demand for Factors of Production
(1) orf-site demands, unallocated costs, and on-site demand
by major occupation.

A water resource investment may generate demand for direct labor

inputs (on-site demand) and material inputs (off-side demand) such as

equipment, material and transportation servieces for the construction
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and O & M of the project. A certain portion of investment expenditures
may be temporarily held during the initial phase of project investment
for contingencies, as unallocated'costs. The proportion of on-site
demahd, off-site demand and unallocated costs associated with 12 dif-
ferent types of water project construction costs are shown in Table 18.
This table is derived from the study of 47 water resource investment
projects by the Labor Department and adjusted by Haveman & Krutilla.'3
Demand for on-site labor by occupation will also be estimated by apply-
ing the information in Table 18. On-site demend is limited to labor
factors, while all capital factors and labor other than on-site demand
are obtained through the off-site demand estimate.

(2) off-site demand for labor and capital

Demand for the factors of production induced by off-site de-
mand and income received by the Appalachian Reglon attributable to en-
tire project costs will be estimated from the gross output generated
through the Appalachian Input-Output Model. Factors of production de-
manded to generate gross output in this model will he called off-site
demand for the factors of production.

In order to estimate the off-site demand for the primary fac-
tors of production, gross industrial output resulting from water re-
source lnvestments will be converted into total value addedlh and to
its principal components: (1) employee compensation, (2) proprietor

and rental income, (3) net interest payments, (4) capital consump-

13See footnote 10 in this echapter

)

P*Since the value of gross output is the sum of the total values
of goods and services counted during all transactions made by each in-
dustry in producing 7inal demand, it includes considerable double coun‘.-
ing. To determine the value added portion of the grocs output, the
elements of double counting should be eliminated.



. TAHLE 18

<

DISTRIBUTION OF ON-SITE DMIID" BY OCCUPATION, OFF-SITE DmAND
ARD URALLOCATED cosTS® BY TYPE OF WATER PROJECT
‘ (Per $1,000 Project Construction Cost) )
+ Unit: 1958 dollars :
Lg. Barth Sm. Earth Loc. Flood Pile lLevees Revet- Power- ‘’Medium Lock & Ig. Mult. Dredging Migc.

Fill Dams Fill Dams Protection Dikes Constr. ment house Conc.Dam Conc.Dam Pur. Pro. Proj.

Professional, Technical - - -
and kindred workers 27 - 19 22 32 38 .. 10 19 L1 20 b7 9 . 27
Managers, officials and . v . ) ) . : .
proprietors, except farmers ° 6 b b 6 8 2 3 8 R 3 " 10 20 6
Clerical and kindred . . .
workers . N 3 3 L 5 1 3 i 6 3 6 13 N
Sales Workers : (o] 0 (o] o 0 o 0 0 (2 0 0 0
Craftsmen, foremen and . ) : g
kindred workers : 157 202 214 137 170 37 108 176 155 253 56 132
Operatives and . . .
kindred workers . 79 . 51 © 63 8y 105 35 27 60 b7 28 131 8
Service Workers 0 0 0 0 o o o o 0 0 8" 0
Lai:orers, except . ‘
farm and mine 4o 4 - T2 35 36 © bl 18 68 - 32 T2 39 _ 32
Farmers anéd farm .
laborers (o] 0 (o] (o] o] o 0 (o] 0 0 o] o -
Total on-site labor cost 312 - 320 " 379 298 362 127 178 356 260" 116 365 218 .

- (On-site demand) : ‘- ) . . . -
Off-site demand 467 397 502 543. ko9 ™o 811 535 723 . 51k k53 597
Unallocated Cost 155 7 119 159 229 133 1 109. .17 T0 182 125

Source: Robert H. Haveman and John V. Krut:l'l].a., Unemployment, Idle Capacity and the Evaluation of Public Expenditures: National and k;gional Analysis
(Baltimore: Johns Hopkins Press, 1968), Table &6, pp. 20-21. 1In the original table, Professional and Technical, Managerial and Clerical vorkers
are combined. In this table, however, these occupations are shown sepamtely by applying 75, 15, snd 10%, mspectively, to original group total.

80n-site demand is the cost for-laboi on the project Construct.ion si‘be while off-site demand is the cost for goods and services.
bUm:.llocatzed cost includes profit mergin, overhea.d cost and contingency funds.

~ v

4
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tion allowances, (5) corporate profits and (6) indirect business taxes.
Total value added is the sum of the values contributed by the primary
factors of production in generating the gross output required to satis-
fy a given final demand.

To derive total value added and its principal components by in-
dustry from gross output, two sets of data are required: (1) The
proportion of total value added to the value of gross output and (2)
the percentage share of each principal component within total value

15

added by each in&ustry sector. These two sets of data are shown in
Appendix C. The product of the multiplication of these two sets of data
by gross output will yield the proportion of gross output accounted for
by each component of'value added in producing gross output by industry.
Each value added component represents the contribution of a

specific factor of production or combination of factors of production.16
Employee compensation represents a major portion of the labor contri-
bution. Net interest; corporate profits and capital consumption allow-
unces aré capital contributions. Proprietor and rental income may be

the contribution by labor, capital and land. Tndirect business taxes

are considered to be one source of the government contribution which is

15The data for the proportion of total value added to gross out-
put are used from 1958 national input-output analysis. See U.S. Depart.~
meat of Commerce, Cffice of Business Economis, "The Transactions Table of
the 1958 Input-Output Study and Revised Direct and Total Requirements
Data," Survey of Current Business, Vol. 45, Septemdber 1565, pp. 40-4k.
The date for the percentage distribution of each value added component
vitnin total value added by industry are used those amounts applicable
to L9682 gross output from unpublished data provided by the Department
of Commerce.

16, .

Since the value added components are zrouped for the convenience
of national income accounting purposes, each of the components does nnt
accurately identify the contribution of a specific factor of production.
For a detailed proecedure of national income tabulation see Naney Ruggles:
National Income Accounts and Income Analysis (New York: MeGraw Hill,

1956) pp. 125-26.
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necessary to ﬁroduce output of society by hiring various factorg of pro- .
duction, labor and capital. This study took the following positigpgi
(1) Net interest payments, corporate profits and capital consgyption
allowances represent demand for capital, (2) employee éompensation and
proprietor and rental income represent demand for 19.'bor17 and.(3) in-
direct business. taxes represent demand for mixed labor and capital.

By applying the ratio of value added components by 1pdu§try
sector to industrial output estimated through the Appalachian Input-
Output Model, demand for labor, capital and mixed factors by 1pdustry
and subregion of Appalachia can be esﬁimgted.

(3) Off-site.labor demand by occupation l

Estimation of'off-site labor demand by mejor occupation and
type of industry requires that the proportion of demand for each oc-
cupation to the value added by labor factor and wage rate by industry
sector be known. Since no such data are available at this moment, de-
mand. for a number of major occupations. will be estimated directly by
multiplying gross output by man-year labor and occupational coefficients.
by indusiry sector. Demand for wage bill by major occupation will be .
estimated by multiplying estimated number of occupation required by

annual occupational wage rate. Direct labor requirements per billion

1T7n1s position was taken for practical reasons. In our esti-
mates of, the wage rate by major occupation, we,adopted "Mean Money
Earning" (from Census Bureau) which is the average mean earning by |
wage and salary workers and self-employed workers to which the pro-
prietor and rental income belong.
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dollars of output by industry based on the 1970 employment projection18
and occupational coefficients by industry in the 1975 pro.jection19 arc
used for this model. Coefficients for both labor and occupational de-
mand by industry are shown in Appendix D. The U.S. Mean Earningseo by
each major occupation for all U.S. industries from the Census Bureau
will he substituted for the wage rate of each major occupation. This
rate is shown in Appendix E.

The sum of wages for off-site labor by occupation should theo-
retically be equal to the labor share derived through the value added
approach. In practice, however, labor shares caleulated through the
two different approaches can hardly be the same, because statistics
used in the two approaches are different sets, except for gross out-

put by industry, and their use results in significant variations. There-

18Unpublished data from Bureau of Labor Statistics, Department
of Labor. Data for total Direct and Indirect Employment Coefficient
Per 311lion Dollars Delivery to Final Demand is also avnilable. Since
the use of the closed input-cutput model requires more than direct
and indireet impact, the direct labor coefficient was used instead of
the direct and indircet coefficient. Although the input-output table
is basically the 1958 model, we have used the 1970 labor coefficient
to show change in labor productivity since 1958.

l9[].3. Department of Labor, B.L.5. Orccupational Employment
atterns for 1960 and 1975, Bulletin No. 1599, Dec., 1968. Coef-
ficients of Occupation, used in the 1975 projection are selected
for this study,

QOU.S. Department of Commerce, Bureau of Census, Consumer In-
come: TIncome in 196€ of Families and Persons in the United States,
Series P-60, No. 66, Dec., 1969., and Consumer Incomc: Income Growth
Rates in 1939 to 1968 for Persons by Occupation and Industry Groups,
for the United States, Series F-60, No. 69, Apr., 1970 and unpublished
reports from the same office. "Mean Earnings" are derived by aver-
aglng the algebraic sum of money income by full time wage and salaried
and self-employed workers (farm and nonfarm). The original table sep-
arated male and female and did not include the average wage rate of
totul workers. In order to get average wage cf total workers, average
wages of male and female were multiplied by the relntive share of each
sex in the total number of workers as a first step. The weighted sum
of tne average wage rate of male and female, then, becomes the average
wage rate of each occupation.
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fore, the wage bill estimate will be so adjusted tnat the total wage
bill estimate will be equal to the total value_added by labor.
. -(4) .Total demand for the factors of pré&uction'

Total demand for the factqrs of production is the sum frog
both on-site.and off-site sources. pnallocated costs also impose dé-
mand for either labor or capital directly oF indirectly, as the invest-
ment plan develops. In order to count the impact éf unallocated costs
on resource demand at the planning stage, it is assumed that un;llocated
costs represent demand for mixed factors of production, as in the case
of indirect business taxes, and these will be imposed on the entire
Appalachian Region. Therefore, total demand for the factors of produc-
tion from a given cafegory qf investment expenditures should be the sum

of on-site and off-site demand for the factors of production as well

as unallocated costs, if there are any.

Estimate of Industrial Demand

Detailed inTormation concerhing the likely investment impact
on demand for resources; by type, industry and subregicn of Appalachia,
is very important to a policy make?. In this section, the characteristies
of final demand fgr use in input-output analysis and industrial demand
resulting from the final demand imposed on the Appalachian economy .
will be investiéated before a determination is made of demand for the
factors of production. To determine long-term demand for the factors
of production, the investment 'impact of the ULP on resourées wili be
class}fieé into three categories: (1) from construction expenditures,
(2) from annual O & M expenditures and (3) from economic expansion in
terms of the increase in export values. For the purpose of comparison,
the ecénomic impact of three different expenditure categories on final

demand and industriel output within Appalachia will be estimated and
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presented in that order.

Eslimate of final demand

(1) From the construction expenditures

The $32,770,739 amount which is the federally financed portiun
of project costs, at 1958 prices was used as final demand from the
construction of the ULP. The components are classified as follows,
four reservoir projects ($26,661,972) as small earth fill dams, channel
improvements ($4,918,623) as local flood protection, and accelerated
land treatment measures ($1,126,761) as niscellaneous vater resource
investments.

The estimated on-site and off-site demand and unallocated costs
per $1,000 construction costs are $325, $592, and $83 respectively.
Estimated final demand for the input-output analysis per $1,000 project
construction costs, by the nation and subregion of Appalachia, and by
industry sector are shown in Tahle 19. Out of each $1,000 project coust,
$636 is Appolachian demand, and $364 is leakage outside of Appalachia.
Most of the Appalachian dem;nd, 1602, is expected to be imposed on Reg i .
2, the project region. Only $34 will be imposed on Regions 1 & 3 coniine?,

Distriobution of off-site demand by sector reveals some genernl
characteristics. Out of total demand, construction equipment ($131),
trade ($112), motor vehicles and equipment ($68), petroleum ($53),
structural metal ($3€) and transportation ($32) account for almost 90
percent of total off-side demand. Demand for almost all equipment,
metal products, and alout 60 percent of the petroleum nnd chemicals wil!
be from outside of Appalachia, while almost s1] trade and service func-

t.ions are provided by Appalachia.



lachia

Unit: 1958 dollars
2 3

1

Sect. Nation Region Region Region Appa-
(Total)

TABLE 19

(Per $1,000 Project Cost)
lachia No.

LICKING FROJECT BY REGION AND INDUSTRY
3

2

FINAL DEMAND FOR INPUTS TO CONSTRUCT THE UPPER

Sect. Nation Region Region Region Appa-
1

No. (Total)
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Colums and rows may not add because of rounding.
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(?) From annual O & M expenditures

Federally {inanced annual costs for O & M of the water plan arve
limited to the Royalton Reservoir. Annual costs are estimated to he
$46,857 at 1958 prices, of which $32,800 ($700 per $1,000 O & M expend-
iture) is for on-site demand and $lh,057‘($300 per $1,000 O & M expend-
{ture) is for off-site demand. There is no provision for unallocated
costs.,

The distribution patterns of on-site and off-site demard by oc-
cupation and industry sector are assumed to be the same us the distribu-
tion patterns in the case of construction expenditures.zl Table 20 shows
the distribution of final demand per $l,OOO 0 & M expenditures by indus-
try sector. Due to the larger proportion of on-site demand, however,
$806 out of $l,OOO 0 & M costs will be retained in the A:palachian Regioa
as compared to $636 in the case of construction expenditures. The pat-
tern of distribution among industry sectors is generally the same as in
the case of construction expenditures.

(3) From the increase in export values outside of ipplachia

The importance in estimating potential area development re-
sulting from the ULP has already heen emphasized. It has also been
mentioned that the original estimate of projected area development
would be utilized in this study to demonstrate a methodology to esti-
mate long-term déma.nd for resources imposed on Appalachia. According
to the original study the ULP is expected to induce $256,600,000 (1969
prices) in investment, 95.7 percent of which is expected from private
investments, while manufacturing output would eventually reach a total

of $309,270,000 (1960 prices) in the Salyersville-Royalton Area, around

21See footnote 12 in this chapter



TABLE 20

FINAL DEMAND FOR ANNUAL INPUTS TO O & M OF THE UPFER
LICKING PROJECT BY REGION AND INDUSTRY ‘

1958 dollars

Unit:

(Per $1,000 0 & M Cost)

2 3 lachia

. Region Region Region Appa-
1

Sect. Nation

2 "3 lachia No.

1

No.
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the project site. To determine the increase in export values from the
Appalachian Region, resulting from the increased manufacturing output
induced by the ULP, the location quotient method®® was utilized. For
this purpose, the ratio of employment for each manufacturing industry

to total manufacturing employment in the Upper Licking Area was corre-
lated with corresponding employment ratios of the U.5. manufacturing in-
dustry. A positive ratio was considered surplus output of any one in-
dustry for Appalachian consumption,23 and the magnitude of export was
measured by multiplying industry output by its surplus ratio. Estimated
export values by 2020, from Appalachia by two digit SIC Code at the
.1958 price level, are shown in Table 21. Export values from Appalachia
were estimated to be about Th million dollars. Export items which ex-
ceed $5 million are: apparel ($22 million), electronic components

($10 million), engines and turbines ($7 million), metal working-machin-
ery ($7 millién) and general industrial machines and equipment ($6
million). The detailed method for arriving at export values from total

manufacturing output is shown in Appendix F. Since all export values

are distributed among industry sectors, no on-site demand was allocated.

Estimate of Gross Industrial Output
(1) From the construction expenditures

Gross industrial output expected to be generated by the ULE

2 .
For further discussion of the various location quotient analysis
see, Walter Isard, Methods of Regional Analysis: An Introduction to Re-
gional Science (New York: MIT Press John Wiley & Sons Inc., 1960), Chap. 7.

23Surp1us production in an area does not necessarily mean there
is no import of the same product from other areas, nor that all surplus
will be exported. For simplieity, here, all surplus is assumed to be
exported. In this study the relative employment ratio of each manu-
facturing industry to total manufacturing employment in the Upper Lick-
ing Area was implicitly assumed to be approximately equal to that
ratio in the Appalachian Region.



TABLE 21

INCREASED EXPORT CAPACITY BY 2020 RESULTING FROM
THE UPFER LICKING PROJECT BY REGION AND INDUSTRY

Unit:

1958 dollars

Sect. Region Region Region Appalachia Sect. Region Region Region Appalachia

No. 1 2 3 (A11)  No. 1 2 3 (A11)
1 0 0 O 0 &3 0 17,218,641 0 7,218,641
2 0 o O 0 Ly 0 00 0
3 0 o O 0 45 0 0 0 0
L 0 o O 0 46 0 00 0
5 0 o O O L7 0 7,196,975 © 7,196,915
6 0 o O 0 48 0 00 0
7 0 o O 0 49 0 6,344,106 © 6,344,106
8 0 o O 0 50 0 00 0
9 0 o o0 0 51 0 0 0 0
10 0 0 O 0 52 0 00 0
11 0 0 O 0 53 0 0 0 0
12 0 0 0 0 54 0 1,122,209 O 1,122,209
13 0 0 o0 0 55 0 2,492,878 0 2,492,878
1k 0 0O O 0 56 0 00 0
15 0 3,433,408 "0 3,433,498 57 0 10,461,106 © 10,461,106
16 0 0 O 0 58 0 2,953,856 o0 2,953,856
17 0 0 o 0 59 0 00 0
18 0 22,102,267 O 22,102,267 60 0 00 0
19 0 0O 0 0 61 0 00 o]
20 0 5,450,267 O 5,450,267 62 0 00 0
21 0 0O O 0 63 0 00 0
22 0 0 O° 0 64 0 00 0
23 0 3,409,881 o "0 65 0 00 0
24 0 0 0 0 66 0 00 0
25 0 0O 0 0 67 0 0 0 0
26 0 0 O 0 68 0 0 0 0
27 0 0o o 0 69 0 0 0 0
28 0 0 O 0o 70 0 00 0
29 0 0 0 oM 0 00 0
30 0 0 O° 0 T2 0 0 0 0
31 0 0O O 0 T3 0 00 0
32 0 0O o o T4 0 00 0
33 0 0o o 075 0 0 0 0
3k 0 2,091,933 O 2,091,933 76 0 0 0 0
35 0 0 O 0 77 0 00 0
36 0 0 O o 178 0 0 0 0
37 0 0 0 0 79 0 0 0 0
38 0 0O O 0o 8o 0 00 0
39 0 0O O o 8 0 00 0
Lo 0 0O O o 82 0 00 0
h1 0 0O o 0 83 0 090 0
42 0 0 o o 84 0 74,317,617 O 0

Note: Export capacity of Region 2 is meant by export to outside of Appalachia, so that
it becomes export capacity of Appalachia. Increase in export capacity becomes
the final demand vector for the input-output analysis.

8Sum of sectors 1-82.
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given three different types of final demand categories, is shown in
Appendix G. The same material aggregated into 19 major industrial
sectors by subregion of Appalachia is shown in Table 22. Table 22 re-
veals that for each $1,000 of project construction expenditures, $931
gross output within Appalachia is required. Of this, 84 percent ($782)
is generated within the project region and 16 percent ($149) is in the
remaining regions. Two sectors, service ($416) and trade ($269), to-
gether account for Th percent of total output and 92 percent of these
are concentrated in the project region. About 10 percent ($99) of
outputs fall on the non-durable goods industry, of which 50 percent
are produced in the project region, 30 percent in Region 3 and 20 per-
cent in Region 1. dnly 7.5 percent ($70) of outputs are dureble goods,
of which 37 percent are produced in the project region, 4 percent in
Region 1 and 17 percent in Reglon 3.

(2) From annual O & M expenditures

Expected gross industrial output generated from annual O & M ex-
penditures is shown in Table 23. Table 23 shown that $1,058 gross out-
put is expected per $1,000 of O & M expenditures of which $835 (79 per-
cent) is from trade and service sectors. The sectoral and regional
distributions of gross output is Quite similar to that of construection.
Total gross output requirements resulting from all O & M expenditures
should be the sum of the entire annual gross output over the effective
life period of the project (197L-2020).

(3) From the increase in export capacity

Table 24 shows gross output generated by each $1,000 increase in
Appalachian export. In order to increase exports by $1,000, $1,737 of
gross output must be generated. This is a higher gross output than

either $93l, in Construction or $1,058 in O & M. The larger gross



TABLE 22

INDUSTRIAL DEMAND RESULTING FROM THE CONSTRUCTION OF THE
UPPFER LICKING PROJECT BY REGION AND MAJOR INDUSTRY
*  (Per $1,000 Project Cost)
Unit: 1958 dollars

INDUSTRY & INPUT-OUTRUT STUDY SECTORS Region 1 Region 2 Region 3 All Appalachia

Agriculture, forestry & fisheries, 1-4 . 1 7 2 10 (1.1)
Mining, including crude petroleum, 5-10 2 29 o 31 (3.3)
Construction, 12 2 19 ‘ o) 21 (2.3)
Nondurable goods manufacturing, 1k4-19, 24-34 21 50 23 92 (9.9)
Foods, textile & apparel, 1k-19 6 1k 15 34 (3.7)
Other nondurable goods, 2k-3k4 13 37 8 58 (6.2)
Durable goods manufacturing, 13, 20-23, 35-64 33 26 12 70 (7.5)
Lumber & wood products, 20-23 1 3 2 5 ( .5)
Stone, clay & glass products, 35-36 L 9 2 15 (1.6)
Primary metals, 37-38 5 2 1 8 ( .9)
Fabricated metals, 39-L42 5 2 3 11 (1.2)
Nonelectrical machinery, L3-Lk, 46-52 3 0 1 3( .3)
Construction machinery, 45 5 2 1 8 ( .9)
Electrical machinery, 53-58 1 0] 1 2 ( .2)
Transportation equipment, 13, 59-61 8 7 1 16 (1.7)
Miscellaneous, 62-6L 1 a a 2 ( .2)
Transportation & Warehousing, 65 3 18 a 21 (2.3)
Wholesale & Retail trade, 69 8 257 a 269 (28.9)
Service, 66-68, T0-82 31 376 a ¥16 (44.7)
Gross Output by all Industries 98 (10.5) 82 (8k4.2) 51 (5.5) 931 (100.0)

Note: Columns and rows may not add because of rounding.
a represents less tngn .5 dollars ( ) represents percentage

18



TABLE 23
ANNUAL INDUSTRIAL DEMAND RESULTING FROM THE O & M
OF THE UFPER LICKING PROJECT BY REGION AND MAJOR INDUSTRY
(Per $1,000 O & M Costs)
Unit: 1958 dollars

INDUSTRY & INFUT-OUTPUT STUDY SECTORS Region 1 Region 2 Regicn 3 All Appalachia

Agriculture, forestry & fisheries, 1-4 1 10 3 14 (1.3)
Mining, including crude petroleum, 5-10 2 15 a 17 (1.6)
Construction, 12 2 25 1 28 (2.6)
Nonduratle goods manufacturing, 1k-19, 2k-35 20 50 29 99 (9.4)
Foods, *textile & apparel, 1L-19 8 20 21 L9 (k.6)
Other nondurable goods, 2h4-34 12 30 ) 50 (L.7)
Durable goods manufacturing, 13, 20-23, 35-6L 23 15 g L7 (L.Y%)
Lusier & wood products, 20-23 1 2 2 6 ( .6)
Stone, clay & glass products, 35-36 2 2 1 5 ( .5)
Primary metals, 37-38 3 1 1 5 ( .5)
Fabricated metals, 39-42 3 1 2 6 ( .6)
Nonelectrical machinery, L3-Lk, L46-52 2 a a 2 ( .2)
Construction machinery, 45 3 1 a b ( .b4)
Electrical machinery, 53-58 1 a 1 3 ( .3)
Tramsportation equipment, 13, 59-61 7 é 1 14 (1.3)
‘Miscellaneous, 62-6h 1 a a 2 ( .2)
Transportation & Warehousing, 65 2 16 a 19 (7.2)
Wholesale & Retail trade, 69 8 270 b 283 (26.7)
Service, 66-68, T0-82 35 506 10 552 (52.2)
Gross output by all industries 94 (8.9) 208 (85.8) 56 (5.3) 1058 (100.0)

Note: Columns and rows may not add becavse of rounding.

a = less than .5 dollars. ( ) represenic percentage.
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TABLE 24

INDUSTRIAL DEMAND IN 2020 INDUCED THROUGH INCREASED EXPORT CAPACITY
RESULTING FROM THE UPPER LICKING PROJECT BY REGION AND MAJOR INDUSTRY
(Per $1,000 Export Capacity)

INDUSTRY & INFUT-OUTFUT STUDY SECTORS Region 1
Agriculture, forestry & fisheries, 1-4 1
Mining, including crude petrdleum, 5-10 1l
Construction, 12 2
Nondurable goods manufacturing, 14-19, 24-34 17
Foods, textile & apparel, 14-19 7
Other nondurable goods, 24-3k4 10

Durable goods manufacturing, 13, 20-23, 35-64 39
Lumber & Wood produects, 20-23
Stone, clay & glass products, 35-36
Primary metals, 37-38 1
Fabricated metals, 39-L42
Nonelectrical machinery, b3-Li, L6-52
.Construction machinery, L5
Electrical machinery, 53-58
Transportation equipment, 13, 59-61
Miscellaneous, 62-6k4

HEN P N W
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Transportatién & Warehousing, 65
Wholesale & Retail trade, 69 8
Service, 66-68, 70-82 26

Gross output by all industries 95 (5.5)

Note: a = less than .5 dollars. b =. less than .5 %.

Columns and rows may not add because o rounding.

Unit: 1958 dollars

Region 2 Region 3 All Appalachia
19 4 23 (1.3)
3 a 5 ( .3)
13 1 16 ( .9)
413 72 501 (28.8)
362 61 431 (24.8)
50 11 71 ( 4.1)
657 14 709 (4.08)
126 L 131 (7.5)
5 1 -9 ( .5)
12 4 32 (1.8)
1 1 5 ( .3)
280 1 287 (16.5)
a 8 a8 b
230 2 236 (13.6)
3 1 T (0 .u)
a a 2 ( .1)
10 a 13(.7)
133 9 150 (8.6)
275 19 320 (18.4)
1523 (87.7) 119 (6.9) 1737 (100.00)
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output from each $l,OOO export value compared to those from constructicn
and 0 & M is not only attributable to an ability to retain larger re-
gional final demand but also seems attributable to the greater inter-
industry demand. The larger the impact of investments on inter-indus-
try demand the larger is the stimulation to the local economy.

Since basic demand is related to export industry sectors rather
than tc increases in household income, the main impacts fall on durable
($709) and nondurable ($501) sectors. These two sectors accouat for
almost 80 percent of total output. Almost 88 percent of total output
is concentrated in the project region.

The total size of gross output expected from an increase in
export capacity during the entire period depends on two factors:

(1) Distribution, by type and level of export capacity, during the
period between 1970-2020 and (2) the effects of agglomeration stimu-
lus on industrial growth within the local economyizh According to the
original location study, manufacturing industries should have increased
at an annual 7.7 percent rate from 1980 to 2020. The same rate was
assumed to apply for the increase in export capacity, and in related
cummulative gross output between 1970 and 2020. This can be measured
by extrapolating the gross output by each year starting 1970 with a 7.7

percent annual growth rate?? until 2020. The output in 2020 has already

2l+'l‘he basic weakness of the input-output model used here is in
the projection of future output resulting from O & M and induced invest-
ment. Although 195€ technical coefficients are adjusted to 1963 census
levels, they may not adequately represent a current and future production
function. Since the coefficients are static, substitution of factors of
production, entry of new industries, and change in technology are pre-
cluded. Externalities which play a vital role in a developing economy,
such as the agglomeration effect, are not reflected.

2sb‘ince each industry has a different growth rate, it is not ade-
quate to use & uniform rate for all industries. However, to keep the pro-
blem simple, a uniform annual growth rate of 7.7 percent will be used.
This percentage is derived from the average growth rate in the manufac-
turing shipment values from 1980 to 2020 in the original project report.
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been estimated to be $129,080,202 as shown in Appendix F.
The main purpose of estimating gross output imposed on various
final demand vectors in this study is to estimate the demand for pri-

mary fectors of production induced by these final demand vectors. The

, gross output eipected due to 0 & M and the increase in export capacity

during the entire project life period will be estimated in terms of de-

mand value for the factors of production in the next section.

Estimate of Demand for Factor of Production

Estimate of on-site labor demand

There is no on-site labor demand associated with export capa-
city. On-site demand in terms of wages and man-year labor requirer
ments by occupation f&r project construction and O & M is shown in
Table 25. Project construction was estimated to require 2012 Qan-
year laborers and $10,649,076 wage bill. Annual O & M requires 7 man-
year laborers and $32,800 in annual wages. Demand for wages by oc-
cupation is deri#ed by applying Table 18. The number of job opportun-
ities is derived by dividing the wage bill for each occupation by the
corresponding.Qage {?te. The distribution patteran of demand for labor
by occupation reflects a heavy concentration of blue-collar workers,
93 percent for construction and 100 percent for O & M. Distribution of
demand for biue-collar workers for project cons£ruction is: 62 percent
for craftsmen, foremen and kindred workers and 18 percent for operatives
and kindred workers, but only 13 percent for unskilled labor whiéh tends
to be the most significant éafegory of unemployed labor in any depressed
area. .
Estimate of off-site factor demand

Table 26 summarizes the national and regional final demand,

gross output and value added components to maintain the gross output



Professional, Technical
and kindred workers

Managers, officials and pro-
prietors, except farmers

Clerical and kindred
workers

Sales Workers

Craftsmen, foremen and
kindred workers

Operatives and kindred
workers

Service Workers

laborers, except
farm and mine

Farmers and farm
laborers

All Occupations

Note: Colwrns may nci aud sezause of rounding.
lakor and hottor -~ w sasws Jqmand for wage
on that 23%, 3% & 1 :iud pev

[

farm laborers resyc~t*lwvel

TABLE 25

Construction

8k
$ 642,150

14
$ 133,083

27
$ 99,249

0

0}

1,033

$ 6,574,911

392
$ 1,745,285
o

o)
L62

. -$ 1,424,050

0
o

2,012
$10,649,075

cill.

ON-SITE DEMAND FOR LABOR AND .WAGE BILL BY OCCUPATION RESULTING FROM PROJECT CCNSTRUCTION AND ANNUAL O & M

Unit: ILabor - Man-Year
Wage - 1958 dollars

Annual O & M

(ol o) (o Ne) (oMo}

\VNeNe]

$10, 777

3
$15,463

0
o

2
$ 6,560

[oNe;

T
$32,800

Upper row in each cccupation shows demand for
Annual O & M wage distribution was based
$.,000 0 & M expenditures rc =o craftsmen, oneratives and non-

63
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TABLE 26

NATIONAL & REGIONAL FINAL DEMAND GROSS OUTPRUT AND
VALUE ADDED COMPONENTS DEMAND BY EXPENDITURE CATEGORY:

National final
demand

Regional final
demand

Gross output

Employee
compensation

Proprietor and
rental income

Corporate profit
Net interest

Capital consumption
allowances

Indireet business
tax

Total value added
Labor share (L445)

Capital share
(64748)

Construection

32,770,739

20,849,169

30,515,510
8,588,171

2,593,422
1,690,154
1,043,149

1,746,310

2,49k ,314
18,155,520
11,181,593

k,479,613

90

Unit: 1958 ﬁollars

Annual O & M Export. in 2020
46,857
37,767 4,317,617
49,591 129,080,202
13,562 37,966,372
4,851 4,673,986
2,548 7,094,512
1,996 2,167,199
2,916 hyh73)090
4,168 5,194,818
30,040 61,569,923
18,413 42,640,358
7,459 13,734,747



9t
within Appalachia due to project construction, annual O & M expenditures

and the increase in associated export capacity in the Appalachian Region.
Value added components are values paid out to the primary factors of
production, in generating gross output to yield a final demand, which

is off-site demand “c: the factors of production. Total value added is
estimated to be: $18,155,520 for project construction, $30,040 for
annual O & M and $61,569,923 for the increase in export capacity.

The values of demand for labor for the three expenditures are
$11,181,593, $18,413 and $42,640,358 respectively. Demands for capi-
tal are $4,479,613, $7,459 and $13,734,747. Indirect business taxes
which represent demand for mixed factors of labor and capital are
$2,h0k 314, $4,168 and $5,194,818 respectively. Value edded compo-
nents generated per $l,000 project cost and export capaclity are shown
in Table 27. Total off-site demand for the factors of producéion from
each $1,000 of construction cost is $554, of which $341 is for labor,
$137 for capital and $76 for mixed labor and capital. Total off-site
demand for annual O & M is $646, with $393 for labor, $159 for capi-
tal and $89 for mixed factors. Total off-site demand for the increase
in export capacity is the largest impact value of the three expenditure
categories. Total off-site demand for resources is $828, with $574 for
labor, $185 for capital and $70 for mixed factors. Eacn type of off-
site demand for the primary factors of production by industry and sub-
region of Appalachia was estimated, but was not shown here to avoid
complexity.

It is interesting to note that off-site demand for the factors
of production ($554) from $1,000 project construction exceeds on-site
demand and unallocated costs combined ($408), and that off-site labor

demand alone ($341) exceeds on-site labor demand (£325). Total off-



TABLE 27

NATIONAL & REGIONAL FINAL DEMAND GROSS OUTFUT AND
VALUE ADDED COMPONENTS BY EXPENDITURE CATEGORY

S

National final
demand

Regional final
demand )

Gross-output

Employee *
compensation

Proprietor and
rental income -

Corporate profit

Net interest

Capital consumption -

allowances

Indirest business
ta_x..

Tnatal value added
Labor share (425)

Capital Share -
(64748)

(Per $;,000 total final demand and export capacity)

Unit: 1958 dollars

Construction Annual O & M Export in 2020
$1,000 $1,000 0
636 86 ¢ - 1,000
931 1,058° 1,737
262 289 511
79 10k 63
$ 52 s 95-
32 b3 29-
53 62 €0
76 89 T0°
554 6l1 828
3kl 393~ 5Th
137 159 185
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site demand from annual O & M ($6h1) is almost equal to on-site demand
($700), but off-site labor demand is slightly below 60 percent of on-
site demand. Although no on-site labor is counted, the increase in
export value has shown itself to be the most poverful potential source
of demand for off-site labor ($574) among the three different expend-

iture categories.

Estimate of off-site labor demand by occupation

There is no data vailable to disaggregate demand for labor by
major occupation through the value added by labor approach used in the
preceeding section. Therefore, off-site demand for labor an; wages,
by industry, occupation and subregion of Appalachia were estimated by
applying both labor and occupation coefficients and the average wage '
rate of each major occupation by industry. Estimated off-site labor
demand from construction is shown in Table 28.

Total demand for labor is estimated to be 1,961 man-years and
the wage bill required is estimated to be $10,098,052. Hypothetically,
the value should be equal to the labor share derived through the value
added approech shown in Table 26. However, the wage bill estimation
is short by $1,083,541 (9.7 percent) compared to the labor share through
the value added approach. This difference may be causedby'il) under-~
estimation of demand for labor by using a direet labor coefficient,26

and (2) an error in the estimate of the wage rate.27 In this study,

26The direct labor coefficient is the requirement for labor iu
producing $1 billion dollars of output. Application of tnis ratio to
the delivery of $1 billion dollars of final demand could “e a source of
underestimation. In order to make a realistic estimate it is necessar:
to use the labor coefficient applicalile to a closed input-output model
which counts direct, inlirect & induced effects.

‘7§ince the wace rate is estimated by tne Buresu = Census
Liircugn a monthly survey, it is sutject to errors.



TABLE 28

OFF-SITE DEMAND FOR LABOR AND WAGE BILL BY OCCUPATION
AND REGION RESULTING FROM PROJECT CONSTRUCTION

Unit: Labor'- Man-Year
: Wage - 1958 dollars

Region 1 Regiﬁn 2 Region 3 All Appalachia
Professional, technical- 1k 202 T 203
and kindred workers 110,177 1,539,375 55,053 1,70k4,605
Managers, officials and pro- 15 242 T 264
prietors, except farmers 135,312 2,224,057 62,299 2,421,669
Clerical and kindre 23 298 10 331
workers - 82,989 1,092,Lk01 38,279 1,213,670
Sales workers 12 . 226 5. 243
L7,736 935,254 22,229 1,005,219
Créftsmen, foremen and : - 15 171 10 200
kindred workers 119,118 1,090,906 61,694 1,271,718
Operatives and kindred 29 202 . 214:' 255
workers 129,399 897,696 106,108 1,133,202
Service workers 5 . 60 5 68
. 10,378 130,173 5, 837_ 146,388
Laborers; except " 16 353 8 377
farm and mine 48,311 1,080,055 23,201 1,151,567
Farmers and farm 2 ik 4 ‘ 20
laborers 3,83 35,466 10,718 50,01k
All Occupations 135 : 1,708 - 78. 1,961
' $687,250 $9,025,383 $385,418 - $10,098,052

Note: Columns and rows may not add because of rounding.
for labor and bottom row shows demand for wage bill.

Upper row in each occupation shows demand

%6
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the wage bill, by occupation, will be adjusted to the value added com-
ponent contribuied by labor, according to the weight of the wage bill
for each occupation relative to the total wage bill deman@. Adjusted
demand based on labor and wage bill data by occupation and region is
shown in Table 29. Off-site labor required within Appalachia resulting
from project construction is estimated to be 1,961 man-years and wage
bill demand is $11,182,782. Off-site demand for blue-collar workers
and all other workers in terms of the wage bill is 35 and 65 percent
respectively, contrasted to 93 and 7 percent in the case of on-site de-
mand. Demand for blue-collar workers is distributed as follows: 13
percent to craftsmen and kindred workers and 6 percent for each operatives .
and unskilled lsbor.

Adjusted demand for labor and wages resulting from annual O & M
and export capacity is shown in Tables 30 and 31. Annual O & M requires
approximately 4t man-years of labor and $18,266. The labor requirement
due to inereased export capacity in 2020 is estimated to be 6,842 wor-
kers and the wage bill will be $l|-:l.,1‘56,135.28 About 54 percent of the

labor demand from increased export capacity is for blue-collar workers,

28The values of demand for labor by occupation associated with

O & M and export capacity are based on 1970 wage rates. Since the

wage rate represents the productivity of labor, it is not realistie to
assume that future labor productivity will be constant. An increase

in labor productivity, however, means reduced man-year lsbor require-
ments for a unit of production. Let us assume that the relationship of
productivity among various factors of production remains constant in the
future. Since we use a constant wage rate and labor and occupation co-
efficient in projecting future wage demand, the proportion of under-
etatement of wage demand for each occupation is in the same proportion
as the under-statement of labor productivity or over-statement of man-
year labor requirements by occupation. We assume that labor producti-
vity will definitely increase. Therefore, we recognize that the labor
projection agsociated with O & M and export capacity is cver-stated

by the same percentoge as the increase in labor preductivity, but the
total wage demand by each occupation is still useful to approximate the
total waze requirements assoclated with a reduction in man-year labor.



TABLE 29

OFF-SITE DEMAND FOR LABOR AND' WAGE BILL BY OCCUPATION

AND REGION

Professional, ueéhn*cal
and kindred wo rkera'

Msnagers, officials and pro- -

prietors, except farmers

Clerical and kindred
worxers

Sales workers
Craftsmen, foremen and
kindred workers

Operatives and kindred
workers

Service workers
Laborers, except
farm and mine

Farmers and farm
laborers

All Occupétions

Note: Columns and rows may not add because of rounding.
lapor and bottom row shows demand for wage bill.
waze per $1,000 project cost.

RESULTING FROM THE UFFER LI
(Adjusted to Value ad ced approach)

Region 1

14
122,012

L 1s
14G,847

23
91,90k

12
52,864

19
131,914

29
143,299

2
11,493

16
. 23,501

2
4,241

135
761,07k

e
CHIKG

'Region 2

202

1,70k,73k

242
2,462,965

298
1,209,746

226

1,136,183 .

171
1,208,091

. 202
QoL,126

60
1L4,156

353
1,196,074

14

. 1,708
9,994,887 (305) 426,819 (13)

FROJECT CONSTRUCTION

Unit: Labor - Man-Year

Wage

Region 3

7
60,967

7
68,914
10
k2,397
5
24,617

10
68,321

24
117,506
5

6,464

8
25,693

L
11,869

8

- 1958 dollars’

All Appalachia

203
1,887,713

264
2,681,804

331
1,344,042

243
1,221,179

200
1,408,326

255
1,254,930

68
162,113

377
1,275,268

20
55,386

1,961

Upper row in each occupation shows demand for
Figures inside of parentheses means demand for

( 58)
( 82)
( )
( 37)
( 13)
( 38)
( 5)

( 39)

( 2)

11,182,782 (3&1)

96



TABLE 30

OFF-SITE DEMAND FOR LABOR AND WAGE BILL BY OCCUPATION
AND REGION RESULTING FROM O & M
(Adjusted to Value added approach)
Unit: Labor - Man-Year
Wage - 1958 dollars

Region 1 Region 2 Region 3 All Appalachia

Professional, technical .02 43 .01 4 L6

and kindred workers 159 3,292 91 3,541
Managers, officials and pro- .23 b2 .01 45
prietors, except farmers 212 3,8Lk 107 4,162
Clerical and kindred .0k .55 .02 .60
workers 130 2,015 67 2,211
Sales workers .02 .38 .10 43
7 1,58k 39 1,701
Craftsmen, foremen and .03 .29 .02 .33
kindred workers 163 1,867 98 2,126
Operatives and kindred .0k .33 .ok A1
workers _ 188 1,453 199 1,839
Service workers .01 .10 - .12
15 227 9 251
Lasorers, except .02 .72 .01 .T5
farm and mine 75 2,209 4o 2,326
Farmers and farm - .03 .01 .04
laborers : 8 76 23 107
All Occupations h1 3.25 .30 3,57
1.027 16,567 672 18,266

Note: Columns and rows may not add because of rounding. Upper row of each occupation shows demand for
labor and bottom row shows demand for wage bill. (-) means less than .005.

L6



Professional; technical
and kindred workers

Manegers, “cfficials and pro-
prieters, except farmers

Clerical and kindred - -
wOrKers

Sales workers’
Craftsmen, foremen and
kindred workers

Oreratives and kindred
workers

Service workers-
Lavorers, except -
farm and mine

Farmers and farm
laborers

All Occupations

Note: Cclumas and rows amy not add hecause
and bcttom row shows demand for wage »ill.

expert capacity.

TABLE 31

-SITE DEMAND FOR LABOR AND WAGE BILL BY OCCUPATION
AND REGION INDUCED BY INCREASE IN EXPORT CAPACITY
(Adjusted to velue added approach)

Regign 1
34
304,761
"32
3bk7,602
-il‘.+9
214,181

25
122,023

Ll
355,830

81
426,245

.12
30,087

3L
126,282

3
9,53k

T3l
$1 916 545 (96)

Region 2

608
5,515,310

_ 500
5,496,958

75
3,377,146

353
1,7&0,089

767
5,802,676

2;312
12,226,541

214
552,687

© 53k
1,958,362

76
279,618

Unit:

Region 3

31
277,137
3
344,918
k9
207,957

24
119,109

L5
342,898

147
779,049

1k
36,362

36

131,369

12
h5,752

«

Labor - Man-Year
Wage - 1958 dollars

All Appalachia

673
6,097,808 ( 82)
563
6,189,478 ( 83)
873
3,799,584 ( 51)
ho2
1,981,221 ( 27)
856
6,501,404 ( 87)

2,540
13,431,835 (181)
2Lo
619,636 ( 8)
604

2,216,013 ( 30)

91
334,906 ( 5)
.82

-6,139
$35 okg, 687 (h97) $2,289,903 (3l)$h¢,156 135 (55L)

of rouudlng. Upper row of each occupation shows demand for labor,

. Parentheses neans demand for wage for $1,000 increase in

86
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and 46 percent for all other occupations. Of the demand for blue-collar
wﬁrkers, 33 percent is for operatives and kindred workers, 16 percent for
craftsmen and kindred workers and only 5 percent unskilled labor. About

90 percent of the demend for labor is in the project region.

Total Demand for the Factors of Production

Total demands (on-site and off-site) for labor and wage bill
values resulting from project construction and O & M by region are
shown in Table 32. A total wage bill of $21,832,858 and 3,973 labor
man-years are required for project construction, and $51,066 and 11
labor man-years are required to support the annual operation and main-
tenance cost of the project. Each $1,000 of project construction costs
induces $666 of labor. demand. About 63 percent of this demand accrues
to blue-collar workers (37 percent to craftsmen, foremen and kindred
workers, 14 percent to operatives and kindred workers and 12 percent
to unskilled labor). About 90 percent of total labor demand and al-
most all the demand for unskilled labor will be imposed on the project
region, Region 2. Each $1,000 of annual O & M costs induces $1,090 in
labor demand, of which more than 70 percent is for blue-collar workers.

If on-site demand is added to off-site demand, estimated total
demand for the primary factors of production per $1,000 expenditure for
all categories is: $879 from construetion, $l,3h1 from annual 0 & M
and $828 from thé increase in export. If unallocated costs, ($83), is
added, each $l,000 of construction expenditures will induce $962 of de-
mand for the primary factors of production. More than 70 pereent of
the demand for the primary factors of production is for labor.

Summary
The sources of demend for the [actors of production within Appa-

lachia are not limited to the sum of project investment expenditures,



TABLE 32
TOTAL DEMAND (_OFF-SITE AND ON-SITE) FOR LABOR AND A
WAGE RESULTING FROM PROJECT CONSTRUCTION AND O & M
(Adjusted to value added approach)

Unit: Labor =~ Man-Year
Wage ' 1958 dollars

Region .1 Region 2 'Region 3 All A lachia Region 1 Region 2 Region 3 All Appalachia

Professional, Technical — 1k & 286 —“EEB__,. 287 =82 - - -
and kindred workers 122,012 2,346,884 60 967 2,529,863 ( 77) . 159 3,23 9 3,541 ( 76)

Managers, officials and pro- .15 . 256 T 278 . - - - -
prietors, except farmers 149,847 2,596,048 68,914 2,814,887 ( 86) 212 3,84k 107 ‘h,162 ( 89)

Clerical and kindred 23 1 325 10 358 - .- - 1
workers - 91,904 1,308,995 42,397, s 1,443,291 ( ub) 130 2,051 67 2,211 ( 47)

Sales Workers 12 226 5 \ 243 -- - 2 -
52,864 ' 1,136,183 24,617 1,221,179 ( 37) T 1,584 39 1,701 ( 36)

Craftsmen, foremen and 19 1,204 10 - 1,233 : .- 2 TR 2
kindred workers 131,91k . 7,783,327 68,321 ° 7,983,237 (24b) 163 12,66 98 12,903 (275)

Operatives and kindred 29 594 2" 647 - 3 -. 3
workers 143,299 2,739,411, 117,506 3,000,215 ( 92) - 188 16,916 199 17,302 (369)

Service Workers ' 5 60 .5 ) - 68 - - . -
: 11,493 144,156 6,464 162,113 ( 5) 15 227 9 251 ( 5),

Laborers, except . 16 - - 815 8 839 : N - 1 . - 1
farm and mine 53,501 ' . 2,620,124 25,693 2,699,318 ( 82) 75- 8,769 bo_ 8,886 ( 90)

Farmers and farm 2 . 1 b . " 20 - - - -
laborers . b2k . 39,276 . 11,869 . 55,386 ( 2) 8 76 1 23 1007 ( 2)
’ 135 3,720 78 3,973 : - ' 10 - 11 .
All Occupations $761,07h (23) $20,643,963 (630) $u26,819 (13) $21,831,858 (666) $1,027 $49,367 $672. $51,066 (1090)

Note: Columns and rows may not add because of rounding. Upper row in each occupation shows demand for labor and- bottom rov. shows demand for wage.
( - represents less than .05). Parentheses mean demand for wage per $1,000 project and annual O & M .cost.

'

?

0T



101
but include the potential of the investments to stimulate the Appala-
cnian economy. Vater resource investments will réqnire labor as direct
1nput;, as ﬁell as material inputs, the major indirect source of demand
for the primary factors of production. The magnitude of demand for the
primary factors of production, from the investment expenditures other
than on-site demand, depends upon the ability ofhthe project to impose
demands on the Appalachian Region and to stimulate the local economy.
The ability of a water project to impose demands on Appalachia and to
stimulate the local economy depénds on the type and location of the pro-
Ject selected.

Off-site demand for the primary factors of production per $1,000
of construction cast for the ULP far exceeds on-site demand. In the
case of O & M expenditures, on-site and off-site demand are approximately
equal. Total demand for labor has been the determinant impact factor;
it exceeds by T0 percent the demand for the total factors of production
resulting from the project investment.

On-site demand for labor is primarily for blue-collar workers.
This class accounts for a greater proportion of the labor supply with
a higher unemployment rate in Appalachian Regions, particularly in the
Upper Licking Area. In the case of off-site demand for lalLor, however,
the demané for blue-collar workers is approximately equal to or less
than for white-collar and service workers together. Demand for un-
skilled labor from both on-site and off-site sourees is less than 12
percent of the total demand for labor.

Public investments in a depressed region do not negessarily
create sufficient demand of the proper type and location to utilize
all of the primary factors of production which are in an idle status.

Water resource investment is not necessarily the best approach to



102

solving mass unemployment., unskilled labor problems.’ Different types:
and locations of projects may stimulate local. economies in diverse -.--.
vays and result in different patterns of demand for resources. . Larger
on-site demand doés rot guarantee a larger demand for labor. If a
public project in a depressed region is to be effective, it.is neces-
sary to investigate the impacts of project costs in addition to the
economic expansion induced by the project on the detailed demand pat-

tern of various primary factors of production.



CHAPTER III
_‘EMPLOYMENT . GENERATION BENEFITS FROM THE UPPER LICKING
+- {PROJECT AND THEIR IMPACT ON THE BENEFIT-COST ANALYSIS
In this chapter, the demand for and supply of the factors of

production associated with the ULP estimated in Chapters I and IT will
be briefly compared, and the nature of EGB will be investigated. A
model used to estimate EGB, given demand for and supply of the factors
of production, will be constructed by establishing a functional rela-
tionship between demand and supply, in terms of a percentage utiliza-
tion of incremental demands from their idle sources. EGB resulting
from the ULP will be measured and discussed in terms of cost offset
elements to equate social costs of the project from money costs.
Finally, the impacts of EGB on the benefit-cost analysis of the ULP
will be evaluated.

Comparison of Demand for and Supply of the
Factors of Production Associated with the ULP

In Chapters I and II, demand for and supply of the factors of
production are estimated by type (1abor by 9 major occupations and
capital by 82 industry sectors) and by subregion of Appalachia and for
the Upper Licking Area associated with the ULP. Estimates were also
made with reg;rd to areas where the factors of production might be
utilized (on-site and off-site) and to each category of expenditures
(for construction, annual O & M and the increase in export values).
On-site demand is the demand imposed on the project site. 1In this
case, this demand was assumed to be imposed on the Upper Licking Area,
where there 1s a major source of labor supply within reasonable com-
muting distance. Off-site demands are imposed on various subregions

of Appalachia.
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In Chapter II, estimated total demand for a labor force during
the construction period of the ULP was estimated to be approximately
2,000 (on-site demand) from the Upper Licking Area and about 2,600 from
the three Appalachian regions. Out of the 2,600, 2,400 in labor de-
mand was estimated to be imposed on Region. 2. Estimated demand for
labor for annual O & M is 3 from on-site demand and 4 from off-site
demand. The highest level of labor demand was estimated to. be about
6,000 from.the increase in -export values by 2020. The major portion
of ‘this demand will be imposed on Region 2.

Comparable to the demand for labor, estimated supply based on
);.6 percent of the National unemployment rate during the construction
period is about-3,000 for the Upper Licking Area and 92,000 for Region
2 alone. The number of unemployed, in total and by occupation, is
enough to meet the entire demand imposed on the subdivisions of Appa-
lachia during the period of analysis. Although.it is difficult to
measure the actual excess capacities in the Appalachian regions, they
wil1 be assumed sufficient to meet the entire demand for them, be-

cause the demand will be imposed on the entire Appalachian Region.

The Nature of Employment Generation Benefits

EGB heve been equated with benefits generated by utilizing
otherwise-idle resources. In Chapter II, each value added component in
the process of production to satisfy a given final demand has been
treated as the demand for each factor of production. In a competitive
economy, the share of labof 1s considered to.-be equal to its marginal
value product,l which is the value of the output added by the last

unit of labor. Therefore, the labor share is the value of the socially

lMllton Friedman, Price Theory (Chicago: Aldine Fublishing Co.,
1962), Chapt. 9.
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desirable products (benefits) created by the labor. The value added
components of employee compensation and proprietor and rental income
have been considered to be the benefits to society contributed by
labor. The value added by major occupation has been derived through
the demand for wages by major occupation. Since the labor factor is
perishable if not used, the values added by otherwise idle labor will
increase benefits to the society without foregoing alternative bene-
Tits, that is to say there is no alternative cost associated with the
idle labor.2

As in the case of the lahor share, the capital share is the
marginal value product of the invested capital, which can also be ex-
pressed as the value of output which the marginal unit of capita13 can
produce. The capital share of outputs produced to satisfy a given
final demand is considered to consist of the value added components of:
(1) net interest payments, (2) corporate profits, and (3) capital
consumption allowances.

Unlike the labor force, physical production capacity is not
perishable except through natural wear and tear during the storage
period. If we assume that capital consumption allowances consist pri-

)
marily of depreciation charges against capital+ when it is used, idle

2
An implicit assumption is that the utility attached involun-
tary leisure time should be ignored.

3The input of capital is delfined as the service of a unit of
the existing real plant and equipment with which labor works in pro-
ducing society's output.

This is a simplified assumption. Capital consumption al-
lowances include both depreciation and obsolescence charges. Of
course, one could question the adequacy of allowances in terms of
obsolescence due to the rapid technological progress. An accurate
division of these charges is not possible due to the lack of statis-
ties. In order to arrive at a conservative estimation of benefits,
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production capacity can be held for deferred use in the future.’ There-
fore, the benefits foregone by not utilizing existing. production capa-
city will be limited to the lost opportunity of earning interest pay-
ments and profits. That is to say if otherwise idle production capacity
is utilized due to the project, the benefits to the society will be
added by an amount equal to the value added by interest payments and
corporate profits. Unlike in the case of labor, the opportunity cost

of using otherwise idle capital is not zero but equivalent to the value
of the associated consumption allowances.

Model Used to Estimate
Employment Generation Benefits

Mobility of resources

The mobility of the factors of production depends upon many
circumstances. Some of these may be: (1) the types of factors of
production, (2) the period in which they function (3) their geo-
graphical distance from jobs, (k) flow of information between supply
and demand elements (5) 1levels of education aﬁd (6) other social,
economie and” political conditions. Thers ave alsc differential mobil-
ities cmong occupations, industrial capital investments and regions.
Occupations requiring less skill may be shifted to other occupations
without diff;culty, with minor training, but they may be less mobile
beyond certain area limits, Highly skilled occupations on the other
hand, may have much higher geographical mcbility as compared to oc-
cupations with a lcower level of skill. In the long-run, labor and

capital are more mobile among different occupations and different in-

however, we treated consumption allowances solely as depreciation
charges.

5It is implicitly assumed that natural wear and tear is not
significant.
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dustrial enterprises and among regions.

Onc of the most important causes of a high rate of resource
idleness is the immobility of resources over a moderate period of time
in addition to the shortage of effective demand or price rigidity.

In this study, the factors of production were assumed to be
immobile6 emong different Appalachian subregions and between Appa-
lachia and external regions, at least during the moderately short-time
construction period. Labor among the nine major occupations and capi-
tal among the 82 industry sectors was also assumed to be immobile. De-
tailed evaluation of reaction patterns hetwecn the demand for and supply
of the factors of production under various economic conditions is a

vital area requiring future exploration.

Expected Resource Response Functions

In order to estimate EGB it 1s necessary to determine the ex-
tent to which the estimated demand for each factor of production will
be utilized from their idle resource stock. Empirical information about
the reaction patterns of various factors of production to ineremental
demand for them is not available at this stage. However, it 1s expected
that there is a positive relationship between the rate of idleness of
the factors of production and the probability of employment these faectors
to satisfy the increased demand generated by the resource development
investment. Therefore, the higher the rate of unemployment, the greater
the expectation that otherwise idle labor will be hired instead of dis-
placing those already employed elsewhere. Similarly, the response of

industry to increments of demand depends on the level of industrial ex-

6

Of course such an assumption is probably not true. With few
exceptions factors could te moved. However, such an assumption is neces-
sary in order to permit a formulation of a mathematical function.
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cess capacity. The demand increments are far less likely to displace
existing alternative production capacity when substantial local ex-
cess capacity exists than when local production is at capacity outpgt.

The diversity of the rate of idleness of resources among occu-
pations and industries dictates that reaction patterns of various idle
factors, to demand, varies among occupations and industries. In this
study the Resource Response Function7 for labor by major occupation
and for capital by 82 sector industries has been hypothesized. The
resource response function is built up from two extreme reference
points: (1) the level of the unemployment rate or excess capacity rate
(rp) below which any incremental demand for the factor will be satisfied
entirely by diverting employed factors from competing purposes, the
full employment or full capacity level, and (2) the unemployment
rate (excess capacity rate ) (r,) beyond which all incremental demands
will be supplied directly or indirectly from otherwise idle factors.

In figures 3 and 4 Resource Functions are pictured in which
the percentage of incremental labor and capital demands which will be
supplied from nonutilized resources are related to the level of unem-
ployment and idle capacity. For each of the major occupational cate-
gories and for capital, a set of four possible reaction patterns were
developed to obtain the estimates of the percentage of labor and capi-
tal drawn €£om idle sources. These are: Upper-bound (H), lower-bound

(L), Intermediate (I) and Linear (S) functions. These functions are the

7Response furnctions, as nyntnesized here were horrowed from the
Haveman & Krutilla study with minor mndification. For the full employ-
ment level of nonfarm labor, a €.1 percent unemployment rate was used.
£ lirear Tunctional relationship was added to the original three sets
of funetions. See Haveman and Krutilla, op. cit., pp. T0-Th.



109

only four chosen to represent the infinite possible reaction patterus
to 1link two extreme reference points. The lines "H", "L" and "I" ure
various portions of sine functions and "S" 1s based on the assumption
that there is a linear relationship between the unemployment (excess

capacity) rate and the probability of using idle factors. Mathematic-

ally these functional relationships are expressed as follows:

¥, = 1.0 - 0§ (7% /2.0 x Yg)

Yg = SIN (72 /2.0 x Yg)

Yr £ .5 x {sm (mx Yg - 7T /2.0) + 1.0}
Ys = (r - rg), / (r, - rp)

Where Yy, Y, and Y;, represent values of each function of Upper-bound,
and Intermediate

Yg = Value of Linear function: percentage of incremental demand
for labor (capital) that will be drawn from idle resources

r = rate of unemployment (excess industrial capacity)

ry = unemployment (excess capacity) rate below which an incre-

ment of demand for that factor will be filled by entirely dis-

placing an alternative use.

r, = unemployment (excess capacity) rate beyond which an in-

crement of demand for those factors are filled entirely from

idle sources.

Since there is no empirical generalization of labor and capital
reéponse funetions to incremental demand for them, the range of func-
tional values will be measured against this set of possible behavior
patterns.

On the abscissa of each of these figures, the range of unemploy-
ment or idle capacity, (r) existing at a point in time in any occupation
(figure 3) or industry (figure 4), has been plotted. The ordinate
measures the proportion of the inerement of demand for a factor which

will be supplied from the stock of unutilized factors of production, y.

In both figures, the points labeled rp are taken to be the rate of un-
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FIGURE 3. LABOR RESPONSE FUNCTIONS
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employment (excess capacity rate) associated with "full employment"
(full capacity) for the occupation (or industry). In the case of labor
response functions, "full employment" is defined as the national unem-
ployment rate experienced by each occupational group in 1953, the year
with the lowest annual average totél unemployment rate in the post-
World War II U.S. economy.8 For capital functions, full capacity uti-
lization is assumed to occur when the rate of excess capacity is zero.
The points labeled r, on the figures signify the rate of unem-
ployment or excess capacity at which an increment of factor demand
would be entirely supplied from otherwise unutilized resources. In the
case of the labor response functions, r, is taken to be .25. For the
capital functions, the rate is .55. These numbers are the estimated
rates of unemployment and unutilized capacity at the height of the Great
Depression.9 In choosing these figures, it is assumed that such de-
pressed conditions represent an absolute magnitude wherein increments
to the demand for labor and capital would always be satisfied with no

displacement of alternative outputs.

The unemployrent rate by major occupation in 1953 is snown in
Table 1, but it is rcpeated for closer reference, as follows: Total
unemployment (2.9), Professional, technical & kindred workers (.9),
Managers, officials, & proprietors (.9), Clerical & kindred workers
(1.7), Sales workers (2.1), Craftsmen, foremen & kindred workers (2.6),
Operatives & kindred workers (3.2), Service workers (3.4), Farmers &
farm workers (2.2) and Luborers, except farm & mine (6.1).

9In 1933, 2L.9 percent of the civilian labor force was clas-
sified as unemployed and the capacity utilization rate at the height
of the depression was estimated to be between 42 & U5 percent. lee
U.3. Counecil of Eenncric Advisors, Supplemert to Economic Indicators
(Washington: 1964) and Dunald C. Streever, Capacity Utilization and
Business Investment (Urbana: University of Illisois, Bureau of Econ-

omlc and Researchn, 1950), pp. 40 & 43. From Haveman & Krutilla, op.cit.
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Formula to compute EGB '

Once labor and capital response functions are established and
the anticipated rate of idle factors along with the demand for them are
known, the estimation of EGB resulting from various phases of water re-
source investment impacts is not a difficult task. The following for-

mulas are used in computing EGB:

Benefits attributable to idle labor resulting from on-site

demand (LBI)
Ll =wl oy (1)

Where WI = on-site occupational wage demand matrix

<
1]

Benefits attributable to idle labor resulting from off-site

labor demand (LBR)

LRz P (11)

"

Where WR off-site occupational wage demand matrix by region

YR

occupational response function matrix by region

EGB attributable to idle labor (LB)

Ly = 'l + Lgf (1I1)

Befefits attributable to idle capacity (Cp)

Cg = C* x Cy . (1Vv)

Where C* = Expected net interest payments and corporate profits matrix
CY < Capital response function matrix
There is no functional formula available to measure benefits resulting

from demand for mixed factors. These demands-are two: (1) unallocated

occupational response function matrix in the Project Impact Area

2
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costs from project expenditures and (2) indirect business taxes. The
proportion of benefits of these demands attributable to idle factors
with labor and capital mixed (MB) will be computed in the same propor-
tion as the combined benefits arrived at in equation II and IV to the

sum of off-site wage and capital demand.

LR C
MB;(uﬁt)x—B—i——B (V)

4C

Unallocated cost

The portion of value added by indirect taxes in delivery of
given final demand

Total off-site wage demand

Total off-site capital demand

Benefits from off-site labor demand

Benefits from off-site capital demand

Q
ooy

Benefits attributable to all idle factors of production (B)

L R

Iy's + Cg 4 My (vr)

B = LB
Equation VI applies to any phase of the impact of water resource ex-
penditures or the ecouom,: ..e. project construction, O & M or indus-
trial development suhsequent to the project construction., If we expect
significatn economic development to “e induced by project construction,
the benefits attributable to idle resources frum the project construc-
tion (By), O & M (BO) and induced economic development (Bp) should
he estimated.
Total EGB resulting from and induced ty wa#er resource investments (Bp),
will be:

By = B + By + By (vI1)

%ﬂﬁ
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Estimate of EGB resulting from ULP

Total and sources of EGB

EGB directly and indirectly resulting from the ULP were esti-
mated according to the formula presented in the preceding section.

Table 33 shows EGB from three different .phases of economic impacts:
Construction, O & M and export capacity. Benefits are measured under
four different types of resource response function and by :various sources
such as: off-site & on-site wage benefits, capital return benefits and
benefits from mixed factors.lo

Benefits from project construction are total benefits over the
four year consturction period (1970 - 1973). The estimatgd benefits
range from $8 million tapplying the lower-bound function) to $13 million
(upper-bound function) at 1958 prices. Benefits derived from both Linear
($11.5 million) and Intermediate response functions ($10 million) fall
within the above range. The benefits per $l,OOO project cost range
from $242 to $407. The largest source of benefits is on-site wages
which accouat for a benefit range of $215 to $287. All other benefits
from off-site demand for the factors of production range from $26 to
$120.

The benefits from the O & M of the project are only a one-year
portion of the benefits stream from this sourece, and they range from
$20,600 to $39,000. Benefits per $1,000 of O & M expenditures range
from $440 to $790 of which on-site wage benefits range from $146 to

$677. The high ratio of benefits per $1,000 of O & M expenditure is

lOWage and capital return henefits are attributable to the use of
idle labor and capital respectively. Benefits from the combined factors
were derived from unallocated cost and indirect business taxes which were
not assignable to any single factor of production.




(1) Benefits from project construction

Type of response Off-site
function wage benefits
Linear 1,311,496 ( b4o)
Intermediate 653,187 ( 20)
Lower-bound 461,124 ( 14)
Upper-bound 1,993,551 ( 61)

TABLE 33

ESTIMATE OF EMPLOYMENT GENERATION BENEFITS
RESUI TING FROM THE UPPER LICKING PROJECT

(2) Benefits from the annual operation and maintainance of the project

Linear 1,993 ( 43)
Intermediate 1,291 ( 28)
Lower-bound 645 ( 14)
Upper-bound 3,010 ( 64)

On-site Capital return
wage benefits benefits
8,873,231 (2u6) 596,265 (18)
8,832,394 (270) 330,011 (10)
7,053,619 (215) 176,798 ( 5)
9,396,562 (287) 865,668 (26)

23,882 (510) 963 (21)
25,914 (553) 610 (13)
19,499 (146) 311 ( 7)
31,738 (677) 1,458 (31)

(3) Benefits induced by the increase in expost capacity in 2020

Linear 5,381,065 ( 72)
Intermediate 2,827,201 ( 38)
Lower-bound 1,481,571 ( 20)
Upper-bound 8,206,535 (110)

1,945,629 (26)
1,088,033 (15)

524,163 ( 7)
3,398,645 (46)

OCCOO0

Note: Parentheses benefits per $1,000 of project cost (Annual O & M) or export capacity.

Benefits from
mixed factors

712,012 (22)

1,074,056 (33)

1958 dollars

Total
Benefits

11,493,004 (351)
10,184,902 (311)
7,931,111 (242)
13,329,837 (ko7)

27,375 (584)
28,160 (601)
20,629 (4ko)
39,021 (790)

g1t
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attrivbutable to the Tact that about 70 percent ol the O & M expenditures
are allocated to on-site demand compared to about 30 percent in the case
of project constructibﬁ. Benefits induced by the increase in export
capacity from the Appaléchia Region were estimated for the target year
2020. The benefits range from $2.2 million to $12.7 million. Benefits
per $1,000 increase in export capacity range Ffrom $30 to $l72.ll
Present Worth and Average Annual

Equivalent of EGB '

In or&er to compare the stream of EGB over the project life period
with the dissimilar stream of cost outlay, it is necessary to measure
benefit and cost streams in commion terms. For this purpose,rstreams .
of benefits and costs over 50 years will be measured in term; of present

worth. The year 1970 will be used as the base year for the present worth

3

11EGB induced by the Area Development Plan, which are based on
the Impact of the increase in export capacity on utilization of idle re-
sources, are significantly under-stated for two reasons. The first
reason is that only exports, which are approximately 25 percent of the
increase in total manufacturing output produced in the Impact Area by
2020, are counted. The Impact of the Area Development Plan on idle re- '
sources should include all industrial development induced by the water , i
projeet and should not be limited by the level of increase in export '
capacity.

The increase in export capacity in the Impact Area assumes that
the Impact Area will become a new production center. To increase pro. ,
duction it is necessary to obtain material inputs and primary factors |
of production. Although some material and labor might be expected |
to originate throughout Region 2, it is assumed that normally, factors
of production near the production site within the Impact Area would
first be utilized. Therefore, the second reason is that we used Region
2 unemployment rates to estimate EGB from off-site demand in Region 2,
without allowing for the more extreme situation within the Impact Area.
Thus, to apply Region 2 unemployment rates, instead of Impact Area un-
employment rates may under-state the potential benefits. If we apply
the unemployment rates in the Impact Area to measure EGB in Region 2,
the benefit range per $1,000 of project associated cost will be as
follows: $316~$515 for project construction, $61k~$1,122 for annual
O & M and $179~$365 for the increase in export capacity.
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calculation at 1958 price levels. A discount rate of 4.87 percent12
which was used in the original project report, was used here. The
present worth of the benefits resulting from the project will further
be expressed in terms of average annual equivalent values, over a
50 year period.13

Average annual equivalents of EGB from the various sources,
under different resource response functions are shown in Table 3k.
Estimated annual benefits from project construction range from

$397,275 $667,702 in 1958 prices. Annual benefits from the O & M

of the project range from $21,296 $38,218, while benefits induced

* by the increase in export capacity range from $314,817 $1,821,542.

Total annual EGB henefits range from $733,388 $2,527,462. 1In
terms of total present worth, the benefits range frem $13,651,530

$47,047,055 in 1958 prices.

Social Costs of the Upper Licking Froject

Rationale and model used to estimalte social
costs of puhlic expenditures

Until now, the utilization of otherwise idle resources has been

12The primary emphasis of the present study is to estimate EGB

resultinz from public expenditures. This does not mea; that the dis-
count rate has any less important role in determining the level of EGE.
The discount rate in public investment criteria has been one of the most
eritically debated sui:jects. For a further discussion on this subject
see, U.3. Congress, Economic Analysis of Public Investment Decisions:
Interest Policy and Discounting Analysis, Hearings before the Subcommit-
tee on Economy in Goverament of the Joint Economic Committee, 90th
Corgress, 2nd Session, 196C, Western Agricultural Economic Research
Courcil, The Discount Rate and Public Investment Evaluation, Conference
proceedings of the committee on the economies of the Western Agricul-
tural Economic Research Council, 1968, and William J. Baumol, "On the
Social Rate of Discount," AER (Septemter, 1968), among others.

13Average annual equivalent values of the Lenefits from, and
costs of the projcet were arrived at by multiplying values of the pre-
sent worth of future benefits or costs by the appropriate average
annual equivalent factor for 50 years, which is 0.053722.




TABLE 34

AVERAGE ANNUAL EMPLOYMENT GENERATION BENEFITS
FROM THE UPPER LICKING PROJECT
Unit: 1958 dollars

Sources of

Benefits - Linear Intermediate Lowerbound Upperbound
1) - Project Construction 575,694 510,168 397,275 667,702
off-site wage 65,692 32,717 23,098 99,855
on-site wage L4l , 465 442,418 353,320 470,676
capital return 29,867 16,529 8,855 43,361
mixed -factors 35,664 3,469 12,002 53,797
2) 0&M 28,281 29,070 21,296 38,218
off-site wage 2,059 1,295 66U 2,946
on-site wage . 24,672 26,024 20,129 31,083
capital return 993 611 319 1,426
mixed factors 554 345 179 795
3) Export Capacity 1,149,995 614,531 314,817 1,821,542
off-site wage 767,737 403,378 211,368 1,170,887
on-site wage 0 0 0 0
capital return 277,494 155,231 T4, 769 484,894
mixed factors 104,535 55,861 28,617 165,578
I) Total Benefits 1,753,970 1,153,769 733,388 2,527,462
off-site wage 835,488 437,390 235,178 1,273,688
on-site wage 469,137 468,442 373,449 501, 759
capital return 308,354 172,371 83,943 529,681
mixed factors 140,753 59,675 40,798 220,170

Note: Does not add because of rounding. The 4.785% discount rate
and the .053722 average annual factorwere applied.

118




119
treanted as benefits vhich accrue to the society in addition to benefits

from the output of the project (primary benefits) ‘However, this treat-
mnt vas implicitly based on the assumption-that the project costs, based
on going market prices (money costs of the project), overstated the
associated opﬁortunity costs to society (social costs of the project)
under less than full-employment conditions. The portion of project
inputs drawn from idle resources may be treated as a cost off-set élef
ment to equate money costs of the project to their social costs instead
o’ being captured as EGB.

The opportunity cost of any demand imposed on an economy is the
valué to society of alternatives foreggne in satisfying the demand.lh
Assuﬁéi for‘éiample, that an additional ton of steel production is re-
quired of the ecoﬁomy. The social cost of this requirement is repre-
sented by the alternative output which the resources devoted to steel
production (and to the production of the inputs demanded by the steel
1ndultry) would have produced were they not used in producing the ton
of steel. In a competitive and fully employed market economy, the price
of un}t of labor or capitel will equate the minimum monetary inducement
necessary'tp bring forth the marginal unit of labor or capital with
its marginal value product. Thus in a reasonable fully employed market
economy, t..e social cost of a diverted marginal unit of labor or capi-
tal is measured by the associated market price, and the value of the
.élterngtive product. equals the sum cf the ﬁayments to diverted factors.

In the less than fully employed economy, however, market price
fails to provide an accurate measurement of the sccial value required

by factor utilization. To the extent that otherwise idle factors are

14
George J. Stigler, The Theory of Price (New York: The

Macmillan Co., 1962) Chap. 6, pp. 96-110.
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employed society fbrgoes no alternative outputs.15 Social costs of

publie expebditures, therefore, are not the same as their money costs

vy ”» - s o~

in a deprosssd geoncmy . In the previous section EGB were defined as

the value of outputs cOntribumed by otherwise idle resources. Social

LI

costs of public 1nvestsents,'then, become money payments for the in-
puts reqniredjfor she investment less the portion of ﬁayments to
those :i,nput vhigh would have been idle without the project invest-
Bent of dquivklent to EGB.16 ' | '

EGB vere computed by the formulas (W-Y) and (CVY), where W and C
;re,defihed as the demand for labor and for industriel cepacity res-
pectively'and ¥ is defined as the corresponding funcfional values.to
:'represent the proportion of the value attributable to idle resources
'undervvhrisus pates of idlencss. Therefore, social costs of water

resource investhent expenditures (Sc) can be expressed as in the
- fbllowing forauls: |
scemcfl-n)szuc-Mch o | '(VIII)

I Mc = Total money costs of the project
Yi = Proportion of money costs for the inputs drawn
from idle resources under it response function

o & e P

154

16The poertion of proJect costs paid to those inputs drawn from

otherwise idle resources are equal to EGB to the extent' that EGB are
estimated from direct impaet of investment expenditures on idle re-
.sources. If the impact of investments on idle resources exténds to
indirect and -induced investment or induced economic expansion, how-
ever, the EGB eould exceed original project costs. If EGB exceed
original project ecosts, the social costs of the project become ne-
gatlve. A negative cost sign means EGB are greatar than tne original
costs. The EGB approach was adopted in this study for appliecatioa in
the B/C analysis. This was partly based on a need to avoid cdnfusion
in B/C analysis that might be caused by using negative costs.

See footnote 2 in this chapter.
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Since McYi was defined as EGB (B)
Sc = Mc - B ()

The term (1 < Yi) in this case becomes the shadow factor of the money

costs of the project to equate with the social costs and will be ar-
rived at by using the weighted sum of each 1%h Resource Response Func-
tion associated with a particular resource demand imposed on a specific

region.,

Estimate of Social Costs of the ULP
Applyingthe formula, Sc = Mc - B, the annual social costs of the
ULP were estimated. Since the value of the shadow factor (1 - Yi)
or EGB (B) depends on ‘the resource response functions to be selected,
ahnual social costs of the ULP will be estimated in terms of range.
The range of annual social costs of the project in 1958 prices were
estimated as follows:
1) Annual social cost of the water plan
= Mc($1,678,000) -B($418,571~ $705,920)
= $11,259,429 ~ $972,080
'2) Angual social cost of total prolect
s Mcﬂ$l,893,000) -3($733,388 ~ §2,527,462)
T $11,159,612 ~ (-) $63k,L462
Or, the ranges of the shadow factor »f tae money costs of
tae project are:
3) Wi ;u:jecth s .51 A~ 579
L) Total project = .613~ (-).335
Tae cyelal costs of thc water project range from 75 percent to 58 percent
of groject costs depending on the selected resource response function.
The negative sign in the case of totel project eccst which includes in-

vestments for area development means that EGB alone will be greater than
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initial investﬁént expenditures.17 According to the estimated shadow

factors the uéper limit of social costs are equivalent to* 75 percent

of ‘project costs in the case of the water plan and 60 percent in terms

of the total project. The soclal costs of the ULP,” therefore, are-sig-

nificantly lower than original project costs: '
‘Conversely, this means that for each $1,000 of total project

costs accrue at least $400 in EGB.

Evaluation of the Impact of EGB
on the B/C Analysis of the ULP

Annual EGB per $1 000 Project Costs.

Table 35 shows average annual EGB per $1,000 federal cost
for the ULP.. This table prpvides a rough ildea of the relat;onship be-
tween the cQst and EGB'fromlvarious sourcés under differenp resoﬁrce
respolse functiéns. The average annual EGB ber $1,000 annua; projgct
cost (Federal'cost) range $2u3~$ho8 for project constructioﬂ,'
$532~78055 for O & M and $1, h6hnu$8 h72 for the 1ncre;se in export
capacity.l8 EGB per $l 000 cost of the vater p*an range $249~-$u21,19
and the benefits for the entire project per $1,000 project cost range

from $387 to $1,335.

'17This situation ‘does not hold for every investment. Tais de-
rends on the condition of idle resources and the magnitude of the stim-
ulus of locational advantage in comparison with competing regions.

o .
lUBenefits from increased export capacity or the area develop-
ment plan are not soley attributable to the investment cost of the
arca development project. The prime factor of area development is the
locational advantage whieh will be enhanced by the water project. There-
- fore, the benefit range per 1,000 federal supporl to area development
has qo special meanlnv unless it is related to the water plan.

l9This was attained by dividing annual benefits by tnose annual
project costs associated with both project coastruction and O & M.
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TABLE 35

AVERAGE ANNUAL EMPLOYMENT GENERATION BENEFITS
PER $1,000 COST OF THE UPFER LICKING FROJECT

Unit: 1958 dollars

Sources of
Benefits , Linear Intermediate Lower-bound Upper-bound
1) Project Construetion 351 311 243 408
off-site wage Lo 20 14 61
on-site wage 271 270 216 287
capital return 18 10 5 26
mixed factors 22 2 T 33
2) O&M () 727 532 955
off-site wage 51 32 17 T4
on-site wage | 617 651 503 777
capital return 25 15 8 36
mixed factors 1b 9 4 20
3) Export Capacity 5349 2858 1464 8472
off-site wage ' 3571 1876 983 5446
on-site wage 0 0 0 0
capital return 1291 T22 348 2255
mixed factors 486 260 133 770
4) Totdl Project

Benefits - 927 609 387 1335
off-gite wage byl 231 124 673
on-site vage 248 L7 197 265
capital return 163 91 Ly 280
mixed factors Th 32 22 116
5) Water Plan

Benefits 360 321 249 h21

Note: Annual costs (Federal Sources): $1,638,000 for Construction,
$40,000 for O & M, $215,000 for Area Development and $1,893,000
for Total Project.

Does not add be_éause of rounding.
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The Impact of EGB on the B/C Ratic
- Bene{if ranges per $150¢6.of various projécp.éosts estimated in

the preceding section implicitly constitute the range of benefit-cost .

ratios of thg ﬁroJect without counting primary benefits. The ranges

of benefit-cost ratios per $1,000 project costs for the Upper'ﬁicking

Project, treating EGB as the only benefits are:

1) From project construction < .243 ~ .L0B
2) From O &M T .532 ~.955
3) From the water plan T 2~ k21
h)‘ From the entire project = .283311.355

including area development

EGB as'well as benefits-cost ratlos associated with these bene-
fits were estim;téd in terms of ranges, due to the lack of precise
knowledge concerning the vgfious types of resource respoﬁse patterns to
incrementgl demand under various conditions. Fr;m the four sets of
qltérnati;e fupééions, the Linear Response Function has been selected
as én ave}age'résponse pattern of the idle resources to the incremental
demand for them. According to this function, EGB per $1,000 project
césts, and also benefit-cost ratios which were available from Téble 35

vere selected and are shown below:

Type of Project .  Employment-Generation Benefit-Cost
Cost Benefits Ratio
Project Construction $351 _ .351
O&M . $707 Y (o)
Total Water Plan. $360 . .360
Total Project $927 .927

To calaculate the overall benefit-cost ratio of the project it
is necessary to estimate the primary benefits. The estimated annual

primary benefits are $512,000. Tnese benefits are estimated in the
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original study but have been adjusted for this study model.20 Three
types-of B/C ratios have been developed: (1) a B/C ratio assoclated
witﬂ';he water‘élan‘without EGB; (2) with EGB; and (3) a B/€ ratio
associated with the total project wiph EGB. According to the model used
in this study the cost of project was limited to the federal expendi-
tures. Estimated B/C ratios based on the Linear Resource Response Fune-

tion are:

$ 512,000

= .3051

Eijzﬁﬁfaaa

$1,115,975 - .665

31,678,000

3) Total project including 21
$2,265,970 = 1.197

Area Development Plan -
. $1,893,000

As was shown in the above, the B/C ratio of the ULP is only

1) Water project without EGB

2) Water project with EGB

.3:1 based on the traditional B/C analysis, in which only the primary
benefits are counted, and thus does not appear to satisfy economic

efficiency criteria. If the expected EGB resulting from the ULP are

‘2°0ffice of Appalachian Studies, op. cit. Table 18, pp. III-I-76.
The $560,000 was the original estimate of user benefits. Since our model
inecluded only federal expenditures in the investments, the benefits are
ad justed downward according to the ratio of federal cost to the total
water project cost. It was Implicitly assumed that benefits are propor-
tional to costs.

21In this model EGB are computed from the increase in exported
manufacturing outputs, while the original study counted the entire wage
demand generated by the entire manufacturing and service industry by
2020. To compare the B/C ratios of total project EGB, in this model,
should be adjusted upward. The present EGB from export may be adjusted
through multiplying them by the ratio of total manufacturing values to
the export values in 2020. This implieitly assumed that the EGB will
be proportional to the size of the final demand vector for the input-
output model. With this adjustment the B/C ratio for the total project

equals to gs,ogglooo = 2.164. B/C ratios developed in the original study,
: 1,893,000

adjusted for 50 year analysis, according to the same B/C ratio classifi-
cation in my study are: (1) 569 : .305 (2) 703 = .377 (3) W11k - 1.729
1864 186k 2879

The costs used here are public expenditures, federal and nonfederal sources.
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taken into consideration, however, the new B/C ratio will be signifi-
cantly altered from the traditional B/C ratio. If the impacts 9fieﬁfj
penditures~fqr‘t£p construction and O & M of the ULP on EGB are counted,
the B/C ratio will ehange from .3:1 to .6:1. As the economic Qevelpp<
ment of the area takes place, stimulated by the initial .investments,

the B/C ratio with the EGB will further increase to 1.2:1. This indi-
cates that the project would be economically feasible.

EGB and Benefit-Cost Ratios Based on
5.6 Percent National Unemployment Rate

In the preceeding sections, EGB and their impact on the B/€ ratio
of the ULP were estimated based on a 4.6 percent national unemployment
rate dﬁring theibbn;truction period. 1In Chapter.II, unemployment rates
in Appalachian regions and the Upper Licking Area have also been esti-
mated based on 5.6 percent national unemployment rate. The total unem-
ployment rate in all Aﬁﬁalachia has been estimated to rise by two percent
for every one percent increase in the national rate. The increased
national unemployment rate was applied only during the construction.
period. Excess capacity rﬁtes during the same period have not been ad-
Justed upward due to lack of stat£stacs.. ' -

Estimated EGB, in 1958 prices, and thelr Lmg.ci .r the B/€ ratio
of the ULF based on a 5.6 percent national unemﬁloynwnt rate and a Linear
Resources Response Function are shown as folldws;..-.

(1) EGB from the construction of the ULF -

¢

Sources Total Benefits Average Annuzl  Average Annual Benefits
Bene fits per $1,000 Aunual Cost
oft-site wage & 2,764,973 $138,240 - o 8L
on-site wage . $ 9,880,679 . $lob 03 302
capital return $ 596,265 $ 29,867 ° 18
mixed factors ¢ 72,012 $ 25,60N 22

Total BeneTits $13,953,926 S 3Cy7,o0h Y
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{2) Average annual EGB by type of project

’I‘.y]n‘oi"lfrodéct I . Average Annual ' Average Annual EGB per
Lo A AT LT . EGB '$1,000 Annual Cost
Project Construetion $ 697,814 $u26
Water plan

ineluding C & M $ 726,095 $433
Total project ineluding

area development $1,876,090 $991

(3) Impact of EGB on the B/C ratio of ULP

(a) Water project without EGB $ 512,000 = .3051

$1,678,000

(b) Water project with EGB $1,238,095 = .7378

$1,078,000

(c) Total project with EGB %2,388,000 = 1.2615
l’ 93 ’ooo

To.taI.L EGB and their impact on the B/C ratio have been significantly
increased compared to those based on the 4.6 percent national unem-
ployment rate. EGB have been increased from $11,493.004 to $13,953,926.
The - increase is approximately 20 percent of the original EGB. The
average annual EGB per $1,000 annual cost has increased from $351 to
$426. Average annual EGB per $1,000 project cost for the water plan
(gonqtruction and 0 & M) will be $433, and $991 for the entire project
ineluding area development. This means the impact of EGB for each

type of expenditure on the B/C ratio would be: .4t26 for construction,
.433 for the water plan and .991 for the total project.

The impact of EGB on the overall B/C ratio of the ULP has been
raiged above those based on the 4.6 percent unemployment rate. The mag-
nitude of the rise in B/C ratio with EGB is: approximately 11 percent
if project impact is limited to the water plan and about five percent
Tor the total project.

Sunmary
Economic efficiency is not the sole criterion for the jJustifi-
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cation of a pubiic works project. Efficiency criteria for a'public
. works project -in a depressed area, hased on the traditional B/C ana- °
lysis, may not eccurately reflect benefits and costs to the society re-
sulting from the project investment. This is due to the exclusion of
all but primary benefits along with the fact that project'costs are
based on market prices. i h | .

Although there are deficiencies in the projection of future idle

~

resources, ‘the projection of dynamic economic grouth with a static model

and in resource response functions, the analysis of social benefits and
costs resulting from the ULP has revealed that the traditional B/C ana-
l&sis has significently understated proiect benefits in‘terms of EGB or
has overstated social costs of the project by using project costs based
on market prices. This may lead to a significant understatement of the
index of project desirability to the society or may fail to recognize s
great potential: for long-run efficiency which might overcome a short-run
inefficiency. =~ . : : T Co

. The Justification of potential for long-term growth is difficult
to establish,:and requires' intensive study.. In an investment'in a de-
pressed-area where a water project is estimated to stimulate the potential
for long-term growth, such as the ULP, the impact of the investment-on
tae use of idle resources’ should be investigated to reflect true social
benefits and costs resulting from the project.

' The source of EGB from the ULP is 34 percent from the water plan
(32.5 percent from construction and 1.5 percent from O & M) and 66 per-
cent is from area development. Since the local excess capacity rate was
wssuned to be equal to the national rate, tae variation of ﬁGB depend«
primarily on the rate of unemployment. ECB attributable to idle labor

are the single largest factor of all EGB. More than 90 percent of the

EG2 zre attrilbutable to labor for both construction and 0 & M, with 67
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percen€ froﬁ:séhé-.inomase in export values. Because of an extremely

.3,

nigh u@@igi@ﬁgrgu in the' Projeet Impact Aréa, EGB attributeble
to on-’si’E.:: “;lﬁor:'}dr ‘construction and O & M are more than 80 percent
" of EGB at:ér.ibl‘z:bable to labor.

The change in EGB due to the increase in the national unenip;oy-
ment rate v-n primarily during the short-term construction period. EGB
and resulting cl';anges in the B/C rat:lo'were more elastic than the change
in the rate of unemployment. A one-percent change in the national unem-
ployment rate induced e two-percent rise in the Appalachian rate and a
rise of 20 percent in EGB during the construction phase and ultimately

a five percent increase in the overall B/C ratio of the ULP.
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R - SENSITIVITY OF OUTTUT TO CHANGES IN TEE .
LR IOCATION AND TYPE OF EXPENDITURES -.-. -:g;,

In the precedingichapter the range of EGB and. social costs per
$1,000 of ULP were estimated and the impacts of these benefits.on the
'benefit-cost ratio vere examined. In the early chapters, :it was sug-
gested that the level of' EGB might .vary under 'various investment condi-
" tions such as (l) location, (2) type of project and (3) condition
of‘the local economy.

Since different locdtions are associated with.unique production
functions and resource distribution patterns, a change 'in the location
of a project may 1pfluence the size of final demand imposed on the
local economy and gross outputs induced froﬁ it. A change in the type
of proJeci, a given cost, may require a substantial change in the
compqgit}gn gngzlevel of demand for resources from the local economy.

T The ;é;;l and composition of gross output induced by different
final demands under various local economic conditions,such as the status
of idle resources and their potential to satisfy demand, should deter-
mine the level of EGB.

In this chapter, (1) the regional final demand vector, (2)
gross output (3) EGB and (4) impacts of EGB on B/C ratios and social
costs a§sociated with the changes in the location and type of project
within- the Appalachian Region will be investigated with regard to
their sensitivity to investment criteria. However, this investigation
will be limited to the construction phase of the projecf.

To test the variability of impacts attributable to changes in

the location of a project, the ULP will be shifted from its present

130
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location in Region 2 to Regions 1 and 3. To test investment impacts
* . 4

?éﬁgftszxﬁhiﬁﬁb; in types of project, two additional‘water resource

HEE e TREY
investment projects and two types of private expenditures other than

wvater projecﬁé, involving costs equivalent to the ULP, will be sub-
stituted for the ULP.2 The two water resource investments are: (1)
lévee éonstfuction vhich generates the highest demand for on-site labor
and unallocated coste combined,'and (2) powerhouse construction which
represents the lowest demand for on-site labor among 12 different types
of water projects. The two types of private expenditures are: (1)
Gross Domestic Private Investment which represents an average private

business investment and (2) private consumption expenditures.3

Sensitivity of Final Demand

Sectoral demand (gross outputs required to deliver a given final
dpllpﬂ#hyﬁiﬁdpitfy sectors) resulting from a water resource investment
in the ‘Appalachian Region depends on two factors:. (1) the level of

regicnal f£inal demand vectors and (2) production functions of Appala-

. chien regions which were expressed in terms of technical coefficients

¥
of the Input-Output Model of Appalachia. The higher the level of the

[inal demand vector imposed on the region from an investment, the

.greater are the gross outputs required to deliver the final demand in

Appalachia. Therefore, the size of gross output r:quired in Appalachia

lThe change in the location of the Upper Licking Project is
nerel; hypothetical. Because of differences in ceonomic needs and geo-
graphical features it is Lardly possible to change a projec: location
without cnanging project typec, design and its costs.

2See footnote 1. in this chapter.

. 3Consumpticn expenditures are not directly corparable to &n in-
vestment project but can te treated as a prcject package (such as o wel-
fare project) ir order to compare the impact of tiess expenditures on
the lceal economy to cther project expenditures.
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depends on the relative ability to retain input requirements witnin Appa-
‘lnchie#éiven the same level of expenditures under 'different investment
conditions, primarily region and type of project selected.

The Appalachian economy has been thought to be highly dependent
on the nafional ecqpoﬁy. Naturally, there is a substantial 1eakege in
inputs demanded by investment in the Appalachian Region. Since each
subregion of Appalachia has its unique production funetion and‘pattern
of resource distribution, the degree of selF-eufficiency of each region
is expected to be different from others. Therefore, t;e level and compo-
sition of the finel demand vector for Appalechia for a given 1evel of in-
vestment is expected to vary according to the region and type of 1nvest-
ment selected. Table 36 shows Appalachian final demand and leakage for
each $l 000 of program expenditure associated with a hypothetical change
in the loecation of the ULP, and the introduction of two additional types
of water proJects (powerhouse and levee), a private business investment
and personal consumption expenditures in place of the ULP.

Total Appalachian demand is separated into off-site and on-site
dqu;d and unailocated costs.u Final demand vectors for two types of
private expenditures are derived from the‘project percentage distribu-
tion of industrial composition of Gross Domestic Private Investment

and Personal Consumption Expenditures for the year 1970 by the Bureau

l+For,the allocation of various water project costs, by source
and by industry end major occupation see Appendix A & B and Table 16.
The ULP is a complex type of water project consisting of a small Earth
Fill Dam, Local Flood Protection facilities and miscellaneous sub-
projects.



TABLE 36

APFALACHIAN DEMANWD AND LEAKAGE PER $l,000
EXPENDITURES, WITH CHANGES IN THE
IOCATION AND MEASURE U3ED
Unit: 1958 dollars

Loecation &

measure used Appalachian Demand
°
Off-site demand On-site demandb Unallocated costs TotaldAppa%achian leakages
a2man —_—

Upper Licking Project
Construction (U.L.P.)
in R™-2 234 325 23 €36 26)-
U.L.P. Snifted
to R-1 258 325 83 662 338
U.L.P. Shifted
to R-3 228 325 83 631 369
Levee Construction
R-2 186 362 229 768 232
Powerhouse
Construction R-2 216 178 11 399 601
Private
Investment R-2 617 0 o €17 383
Consumption
Expenditures R-2 601 0 0 601 299

Note: ?R represents subregion of Appalachia.
CSinece on-site demand and unallocated costs are not adjusted for the input-output model, the sum of
off-site, on-site demand and unallocated ccsts may not equal to Total Appalachian demand.

€€t
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of Labor Statistics.5 Since detailed knowledge of on-site labor and
unallocated costs related to these private expenditures are not known,
the values were assumed to be negligible.

The ULP construction will impose a $636 demand on the Appalachian
economy per $1,000 project cost: $234 of off-site demand, $325 on-site
demand and $83 of unallocated costs.7 The leakage from the Appalachian
Region will be $364 per $1,000 project cost. If the same project is

shilted to Region 1 or 3, the Appalachian demand will become $662 or

%.S. Department of Labor, B.L.S. Projections 1970: Inter-
industry Relationships, Potential Demand and Employment, Bulletin No.
1936 (Washington: Government Printing Office), 1906, Table IV-8&9,
pp. T1-T4. This projection was based on a four percent unemployment
rate, and the basic model was applied. The original projection was
made by 87 sector industries in terms of actual values. In this
study the 87 sector industries were adjusted into 82 sector industries.
The percentage distribution of private investment and personal con-
sumption expenditures by industry sectors are shown in Appendix H.

Consumption patterns projected here are national patterns.
Due to the lack of information related to Appalachia, these patterns
were substituted for Appalachian patterns. This may tend to over-
state Appalachian expenditures for the products which are available
through a sophisticated production process. Since these products
are generally assumed to be imported from the rest of the world, sub-
stitution of a National consumption pattern for the Appalachian pat-
terms tends to reduce the level of Appalachian demand and subsequent
sectoral cdemand and EGB.

6It is unrealistic to assume that there is no on-site demand
aid that there are no unallocated costs associated with private invest-
ment. If we assume that there is no on-sitec demand, this means that all
project costs will b2 allocated to off-site demend and this tends to in-
flate off-site demand. This will tend to over-state gross outputs to
satisly increased [inal demand. However, this does not automatically
over-state EGB. The absence of EGB from on-site demand may off-set the
benefits resulting from the increase in off-site demand.

7Off-site demand shown here is the portion of off-site demand
which is imposed on the Appalachian Region. However, on-site and
unallocated costs do not consist entirely of regionel demand.- Some
portion of these will leak out from Appalachia, but this amount is
not significant. The magnitude of leakage from on-site demand and
unallocated costs is measured by the dilference between Appalachian
demand and the sum of off-site, on-site demand and unallocated costs.
For cxample in the ULP case, the leakage from on-s5ite demand and un-
allocated costs per $1,000 project cost will be $636 - (423l 4 $325 + $83): - $¢.
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or $631; leakages, therefore, become $338 and $369 respectively. It

seers Region 1 has the highest capability in holding final demand with-
in Appalachia for the particular set of inputs demanded for the ULP.8
The range of Appalachian demand will be $631~~ $622 or a differeace of
$31 per $1,000 project cost.

Appalachian demands resulting from the three alternative water
projects in the same location range from $399 (powerhouse) to $768
(levee construction), and the difference is $369 per $1,000 project
cost.. This is a greater variation compared to that expected from the
selection of an alternative project 1ocation.9 In the case of levee
construction, low off-site demand wnich is expected to be retained in
Appalachia ($186) is offset by the high vélue of on-site and unallo-
cated costs. In the case of powerhouse construection, on-site and
vnallocated costs per $1,000 project cost are lowest ($139). This
coincides with tne highest total off-site demand ($817). However, the
mejor pertion of this total off-site demand ($601) will be expected to
leak cut from Appalachia and this leakage is [far greater than thet for
the other two alternative water projects. The greater leakage may be
due to the faci that the powerhouse construction 7eeds more sophisti-
cated equipment for botu construetion and operat&on of tne project,
and depends heavily on supplies from ocutside of Appalachia. The level
ot Appalachian demand among alternative water projects appears to be
dependent o the level of on-site demand including unallocated costs

and the availability of inputs from local resources. The project

")

‘For 2 detailed breakdown of total oTt-site demand for the prc-
Ject by industry sectors see Table 14, Chap. I of this study. Sector
PR is the sum of on-nite demand and unallocated costs.

O : ‘
Since oniy cne preject type (the Upper Licking Project) was
testad in this =tudy, tuc conclusion may be pramature.
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@hich'is oriented toward more labor intensive, local resource use, will
impose a larger demand on the Appalachian Region. Thus, the demand
from levee: construction will be almost twice that (rom powerhouse con-
struction.

Appalachian demaands resulting from the two types of private
expenditures are $617 from 11 amrege private investment and $601 from
personal consumption expenditures.lq Although no on-site demend and
unallocated costs were designated for non-water projects, Appalachian
demands from these outlays are well above the mid-range between the
two extreme water prcjects. These spending patterns demonstrate that
leakage from off-site demand outside of Appalachia are much less than
those from water resource investments. No off-site demands imposed on
Appalachia from water projects exceed 25 percent of project costs, while
those from the two private expenditures exceed 60 percent. This means
that more off-site demand will be retained in Appalachia from most
private investment and persoral consumption expenditures compared to

those from water resource projects.

Sensitivity of Gross Output

Gross outputs required to deliver the final demand imposed on

the Appalachian Region per $1,000 expenditure by major industry and

lOPriva.te investment and consumption expenditures as alterna-
tives to public water resource investment are also hypothetical and
are not realistic actualities since public water expenditures are
plenned in the absence of private industry. Therefore, it is meaning-
less to compare public and private investments in terms of ability to
retain regional demand unless it is to find out the possibility of a
public subsidy to private industry. It is also unrealistic to assume
that all project costs might be given to the regioa merely for the pur-
pose of spending, as with a welfare grant. However, these tests are
still useful in finding out the relative strength ol water resource
investments in utilizing local resources compared to those of other
alternative types of projects.
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type of expenditure is shown in Table 37. The first three columns show
the impacts of ULF construction on the gross outputs to deliver ¢1,000
project cost at the planned location and those if the project location
is shifted to other regions in Appalachia. Gross outputs resulting
from the ULP at each alternative location are: $931 in Region 2, $966
in Region 1 and $897 in Region 3. The range of difference in gross
outputs from alternative locations is $69 for each $1,000 of project cost.
The major difference in gross outputs resulting from alternative pro-
Jeet regions is mainly attributable to the differeaces in the demands
for service, transportation, warehousing and, to a lesser extent, to
demands for duratle goods.

The differences in grcss cutputs expected from the three al- .
ternative water projects at the same location are much more distine-
tlve then those from allernative locations. Outputs from a powerhouse
are 2627, the lowest value, while those from levee construction are
$1,053 per $1,000 project cost, the highest among the taree projects.
The range of variation is $426 per $1,000 project cost. Gross out-
puts expected from levee construction are almost 170 percent higher
than tnose from powerhcuce construction. Ievee construction requires
over two times the mining projucts and 1% times the service products
but substantially fewer minufactured durable goods than does the ULP.
On the other hand, poweriouse construction requirements are 40 percent
less for nondurable goods and 60 percent less for produets from the trade
and service industries combined, than those for the ULP, but it re-
quires almost twice the durable goods.

3uth conéumption and private investment expenditures have the
potevtial to induce aigher gross cutputs per $1,00C projeet cost than

tnove from the water projects listed here. Sw»acs zutputs of $1,17C are



TABLE 37

DISTRIBUTION OF GROSS OGUTRUT BY MAJOR INDUSTRY
PER $1,000 EXPENDITURES WITH CHANGES IN
THE LOCATION AND THE MEASURE USED
Unit: 1958 dollars

U.L.P.2 U.L.P. U.L.P. levee Powerhouse Consumpt fon Private
Industry & Input-Output Study Sectors Construction in Region 1 in Region 2 Construction Construction Expenditures Investment
Agriculture, forestry & fisheries, 1l-4 10 6 12 13 6 23 11
Mining, including crude petroleum, 5-10 31 3k 29 17 3 10 11
Construction, 11 & 12 21 20 19 . 26 12 32 k82
‘Ron-durable goods manufacturing, 14-19, 24-34 92 8 89 90 35 118 LS
foods, textile & apparel, 14-19 34 28 39 L 19 80 19
other non-durable goods, 24-3k4 58 50 48 L6 16 38 26
Durable goods manufacturing, 13, 20-23, 35-64 70 106 81 43 134 35 132
Lumber & wood products, 20-23 5 5 6 5 6 6 16
Stone, clay & glass products, 35-36 15 15 15 6 10 L 26
Primary metals, 37-38 8 12 1 5 1 2 22
Fabricated metals, 39-L42 1 15 17 4 10 2 16
Non-electrical machinery, L43-Lk, L6.52 3 5 3 2 L3 2 15
Construction machinery, 45 8 1n 6 L 1 - 2
Electrical machinery, 53-58 2 3 3 3 L2 4 11
Transportation equipment, 13, 59-61 16 39 19 12 5 12 21
Miscellaneous, 2-64 2 2 2 2 1 3 3
Transportation & Warehousing, 65 21 48 9 29 1k 17 15
Wholesale & Retail trade, 69 269 ) 27 267 260 179 31 192
Service, 66-68, 70-82 931 "% 966 897 1,053 627 1,170 1,141

Note: &The Upper Licking Project which will be located' in Region 2.

Columns may not add because of rounding.

gel
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expected to be induced per $1,000 consumptiou expenditures and $1,1%0
per $],OOO representative private investment expenditures. It is in-
teresting to note the fact that although the Appalachian final demands
per $1,000 expendituras resulting from thcre two meacures are lower
taan those from water projects except for the poweracuse, the level
of »ross outputs induced by private expenditures are higher than those
induced by water projects. It scems that consumption and private in-
vestment expenditures <timulate the parts of the economy which have
greater linkage elfects among industries, as compared to investments
from water projects. :

Looking into gross outputs by industry sector, the final demand
wveector imposed by éonsumption expenditures on the local economy induce
substantially more nondurable goods and service products than tnose
induced by water projects. An average private lnvestment expenciture,
on the other hand, will induce very high construction demand which will
be nore Lusn LO percent of gross outputs. This indicates a predominant
need for durable gonis and minor requirements for output from the trade
and sercice sectors, rolative to the other typee of investment shown

here.

Sensitivity ol Employment Generation Ben2fits

As in the cace ol the analysis of Apralachian demand and gross
output to satisfy the Appalechian demand, the sensitivity of EGB recul-

tirng from alternative regions and types of projects, according to their

]Linkage efiects ure une very important investment eriterion
in 2 develeping economy. For further discussion of linkage effects
see, Alherto C. Hirshrwn, Strategy of Economic Dewvelopment (New Haven:
Yol2 University Press, 1958). While sectoral analysis 1s not tue
main purpose of this «tudy, a sectoral study thurousy input-output ana-
lysis will reveal important relationships tetween the types of input
demanded and inductrial outputs required to satisfy these demands.
Taes. relationships will, in tura, give the direction of inter-industvy
relationsaips and the level of gross outputs to the eeconomy.




140
sources of origin, will be investigated. The measurement.of"EGB wili
be based on the Linear Resource Response Function, which 1§=Q‘repre-
sentative average resource response function.

EGB from on-site demand have depended on the ﬁnemployment rate,
by major occupation, in a Project Impact Area12 such as fhe Upper Lick-
ing Area, in Region 2, in the case of the ULP. In order to measure
EG3 from alternative préject locations for the ULP, therefore, project
impact areas associated with alternative project regions should be des-
ignated, and the major occupational unemployment rates in those areas
should be estimated. Since alternative location associated with alter-
native project regions are nhypothetical, no precise location can be
given. Therefore, the estimation of unemployment rates in the new im-
pact area is impossible. For planning purposes, however, it is éssumed
that the major occupational unemployment rates in the new impact areas
associated wiih'alternative ULP regions will be similar to those éverage
rates, for the construction period, in the corresponding project region.13
Employment Generation Benefits Ifrom On-Site Wage Demand

Ta“le 3R shows ectinated EGB from on-site wage demand per $1,000

1‘21‘ro,je':t; impuct area is used as an arca limited Ly the major
source of local labor supply and withia commuting distance from the
project. For example, the Project Impact Area for the ULP is the
Upper Licking Area which includes six county areas surrounding the
Project site.

l3The estimated average unemployment cate in the Upper Licking
Arez for the ccnstruction period was 12.5 percent. The estimated
average unemployment rates in Reglons 1 and 3 were 6.4 and 4.4 percent
respectively, which arc substantially lower than the rate in the Upper
Licking Area. Chapter II has revezled that the major portion of off-
site demand for resources which is almost equal to on-site demand,
will be imposed on the project region. Therefore, total EGB dzpend
largely on the rate of unemployment in tae project region as well as in
the project impact area. The assumption of an unemployment rate in
the [roject Impact Arca which is associated with the average for Region
1 or 3 may significantly under-state the outcome of EGB compared to a
project located in tne Upper Licking Area.




TABLE 38 ;

EMPLOYMENT GENERATICN BENEFITS FROM ON-SITE WaSE DEMAND RESULTING FROM PROJECT CONSTRUCTICN AND ITS DISTRIBUTICN

Sradd doa IRV

FER $1,00C PROJECT COS3T 3Y OCCUPATION & TYPE OF PROJECT BASED ON IINEAR RESPONSE FUNCTION

Unit: 1958 ésllars

Upper Lickiug ULF Shifted ULP Shifted Levee Powerhouse
Cceupation Project (ULP) tc Region 1 to Region 3 Construction Construction

Profess

aaxd kxindred workers

lonal, technical

47,962 (1% 10,660 ( )% 5,330 ( -) & 93,011( 3) ¢ 16,505( 1)

<N

s, officials and pro-
rs, except farmers 1%,909 (=) 3,866 ( -) 552 ( -) 29,370( 1) 11,01%( -)

Clerical a3 Zindred

weraers 27,262 ( 1) 9,371 ( -) 5,111 ( -) 45,007( 1) 27,004( 1)
Sales Vorkers 0 c 0 0 0
Craftsmen, foremen and

xindred workers 4,985,755 (152) 1,408,938 (43) 645,722 (20) 4,228,019(129) 2,664,800( 81)
Operatives and kindred

workers 1,571,848 ( 42) 120,355 (15) 200,149 ( 6) 3,093,670( 94)  795,515( 2k)
Sevvice workers 0 0] 0 0 0
La~~rers, except

farm and mine 1,424,050 ( b3) 700,718 (20) 256,172 ( 8) 1,179,747( 36) 589,873( 18)
Farmers ané farm

laborers 0 0 0 0 0

A1l Occupaticns $8;073;232 (2&6)$2,613,908 (79)311113;036 13h) $8:668;82'(§65) $E’13Ex7ll(126)

-7
note:

aFi;u*‘es in parentheses show dollars per $1,000 project cost.

“(-) means less than &.5.

o arrive employment gencration berefits cccupational unemployment rates in the Impact Area were
ayplied for tne Upper Llcking, Lew2e, and Powernouse Project, and Unemployment rates in Project
Region were applied wnen ULP shifted to Region 1 & 3.

Columns may nct add tecause of rounding.

e
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expenditure hy occupation and#?ype of expenditures. No on-site wage de-
mands were assumed for privat; investment and consumption expenditures.
On-site EGB from the ULP in Region 2 were es£imated to be $246 per $1,000
project cost, but this will be drastically reduced if the project region
is altered. On-site EGB derived for Region 1 are $79 and $34 in Region
3. The range of difference bhetween EGB at the planned ULP location
and in Region 3 will be appraximatély $200 per $1,000 of project costs;
conversely EGB from Region 2 are expected to'exceed those if the ULP is
shifted to Region 3, by more than 700 percent. The range. of gross outputs
resulting from alternative project locations was only $69. The large -
difference in the range of EGﬁ is attributed to the variation in the
occupational unemployment rates in each Impact Area of a region. The
average unemployment rate for the construction period in Regions 1 and
3 are 6.4 and 4.k percent respectively contrasted to 15.2 percent in
the Upper Licking Area.

On-site EGB from alternative types of expenditures in the Upper
Licking Area are also shown in Table 38. Estimated EGB from the two
types of water project other than the ULP are: $265 for levees and $126
for powerhouse construction. These differences are naturally due to
the differences in the level of total on-site wage demand and their dis-
tritution pattern amcng major occupations. The larger the wage demand
Tor the class of occupaticn for which the greater idle status prevails,
the greater will te the EGS.

As the Table shows, EGB for white-collar workers are insigni-
ficant.: The largest peécentage share of EGB from this class ol workers
ic two percent maximum ia the case of levee and powerhouse construction.

The mein reason for tnis, of course, is that the demand for these workers
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is significantly lessllL than demand for other classes of workers, and
uremployment ra‘es for these workers in the Impact Area are not high
compared to national ‘rates. No service and farm workers are required
for on-site demand. Major demand for on-site labor is for blue-collar
workers, and unemployment rates for these workers are significantly
higher than the national average. About 60 pércent of EGB 1s expected
from tne craftsmen, foremen and kindred worker class. Since the region
is abundant in idle unskilled labor, greater benefits from the use of
this type of labor are desired and have been expected as the effect on
on-site demand resulting from water project construction. However,
the maximum benefits from the use of unskilled labor shows only $L43 per
$1,000 of project cost or the propertion of EGB from unskilled labor

to total EGB from cn-site demand for labor would be: 17 percent from

ULP and 1h percent for both levee and powerhouse.

Employment Generation Benefits Crom Off-Site Labor Demand

Table 39 shows EGB resulting from Appalachian off-site demand
for labor and its distribution per $1,000 expenditure by occupation
and type 5  measure, inecluding private investment and personel consump-
tion spendings. EGB from off-site demand for labor resulting from
the three alternative project regions are: $40 fror Region 1, $s51
from Regior 2 and $21 from Region 2. The range of difference is $30
per $1,000 cutlay. EGB from levee and powerhouse construction are $i45
and §28 respectively, and tae range of difference in EGB from alterna-

tive public water projects in the same loeation is only $17. EGB from

14 . .
Demand for n-site whitc-rollar workers ns a prcportion of
total on-site demand for lahor is: eight percent for the ULP and
14 percent for bota levee wnd powarihouse constructing.



Occupation
Professional, Technical
and kindred workers

Managers, officials and pro-
prietors, except farmers

Clerical and kindred workers
Sales workers

Craftsmen, foremen and
kindred workers

Operatives and kindred
workers

Service workers

Laborers, except
farm and mine

Farmers and farm
laborers

All Occupations

Note:

TABLE 39

EMPLOYMENT GENERATION BENEFITS RESULTING FROM OFF-SITE DEMAND

FOR LABOR AND ITS DISTRIBUTION PER $1,000 EXPENDITURES, BY OCCUPATION

AND MEASURE USED BASED ON LINEAR RESPONSE FUNCTION

Project (DooP.) in Regionl  inRegion3  Levee

¢ 23,750 (1)® ¢ 32,20(1) $15.80 (-)° $ 29,223 (1)

. 76,176 ( 2) 80,082 ( 2) 13,584 ( -) 81,360 ( 2)
104,317 ( 3) 132,700 ( 4) 68,740 ( 2) 116,148 ( 4)
91,516 ( 3) 98,117 ( 3) b4 ,250 ( 1) 92,322 ( 3)

356,167 (11)

358,449 ( 1)
40,878 ( 1)

258,982 ( 8)

L,250 ( -)

320,848 (10)

366,491 (11)
18,417 ( 1)

631,861 (19)

1,384 ( -)

148,552 ( 5)

163,622 ( 5)
13,046 ( -)

229,431 ( 7)

1,946 ( -)

392,545 (12)

413,371 (13)
16,534 ( 1)

334,232 (10)

5,281 ( -)

Unit: 1958 dollars

Private Consumption

Powerhouse Investment Expenditures
$16,560 (1) $ 20,003 (1) $ 33,008 (1)
51,175 ( 2) 79,718 ( 2) 91,564 ( 3)
72,057 ( 2) 88,723 ( 3) 133,508 ( &)
62,729 ( 2) 67,509 ( 2) 110,477 ( 3)
2h1,409 ( 7) 9Ll 034 (29) 411,358 (13)
262,493 ( 8) 420,328 (13) 386,917 (12)
11,166 { -) 36,530 { 1) 18,911 ( 1)
193,074 ( 6) 176,761 ( 5) 383,766 ( 2)
2,k95 ( -) 5,065 ( -) 9,448 ( -)

$1,311,496 (ko)

$1,682,110 (51)

$699,051 (21)

8Figures in parentheses show dollars per $1,000 project cost.
P( . ) means less than $.5.
Columns may not add because of rounding.

41,481,017 (b5)

$913,178 (28)

$1,618,031 (56)

$1,578,996 (18)

4t
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private investment are $56 and are $h8 from personal consumption expend-
itures. The variation in EGB appears to be more directly associated
with changes in project location than in project type. However, this
is not necessarily true in all cases, particularly if the distribution

pattern of idle resources changes.

Sensitivity of Total Employment Generation Benefits

EGB from the use of idle capacity and mixed factors are also
estimated according to the procedures laid out in Chapter III. Total
EGB and their major sources under various expenditure conditions are
shown in Table 40. As seen in Table 4O, EGB per $1,000 cost resulting
from different types of expenditures vary significantly. EGB per
$1,000 project cost resulting from the ULP located in alternative
Reglons are: $325 from Region 2, $174 from Region 1 and $89 from
Region 3. EGB from the construction of a levee or a powerhouse to
replace the ULP were estimated to be $375 and $176 respectively. EGB
from the assumed spendings for private business investment and con-
sumption expenditures in the Upper Licking Area were estimated to be
$76 and $92 respectively. Despite possible measurement errors, EGB
from water resource investment expenditures in Region 2 are signifi-
cant, while EGB from the alternative circumstances are not so impressive.

EG3 from alternative project locatioas rarnge from a low of
$89 1o a high of $325. The range of fluctuation is $236. The primary
cause of this fluctuation is the uneven distribution of idle resources
within and among 4iffersnt subregions, and especially the more signi-
ficant differences betwee: impact areas within subregions. fhe range
of EGB from alternative types of water projects, on the other hand, is
"rom $17€ to $375 showins o fluctuation of ?hout $200. This seems to

result from differences in ability to retain final demand in the Appa-



Scurces o 3enefits

Os-site labor
Off-site labor
Capital return

Mixed factors

TCTAL

TABLE Lo

EMPFLOYMENT GENERATICN BENEFITS PER $1,000 EXPENDITURES

BY SOURCES, LOCATION AND MEASURE USED

Unit: 1958 dollars

ULF UL? ULP levee Towerncuse Private Consumption

R-2 R-1 R-3 R-2 R-2 Investment  Expenditures
R-2 R.2
246 79 3k 265 126 0 )
40 51 31 45 28 56 L8
18 21 20 25 14 15 31
22 23 1% Lo 8 8 13
325 174 89 375 176 9 92

9t
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lachian economy from different investment expenditures. -
The. fluetuation of EGB from alternative project locations slightly

' 1
exceeds that from alternative types of water projects. 5 Previously,

_regional demands and gross outputs resulting from a change in project

location have shown a greater variat;on than that from a change in\
project type. The change in the pattern of variation seems to be at-
tributable to changes in the distribution patterns of idle resources
in différent project regions and project impact areas.

With regard to the composition of EGB from various sources, EGB
attributable to idle labor are the largest single item. The labor share
exceeds 70 percent of total EGB, except for 61 percent in the case of
the ULP in Region 3 and 52 percent from private consumption spendings
in Region 2. Low EGB attributable to idle labor in the case of the ULP
in Region 3 qereQexpected, because Region 3 as a whole has a lower
averaée unem;loyment rate than the national average. Of total idle
lebor, the on-site labor share is the most significant factor influ-
encing the level of total EGB. The share of on-site labor required
for the alternative water projects in Region 2 accounts Ccr over TO per-
cent of the total EGB, while the low EGB from the two private expend-
itures are associated with an absence of demand for idle on-site labor.
Sensitivity of EGB due to O & M and Economic Expansion

EGB from the O & M of water projects and economic expansions in-

[ =4

l)This conclusion applies only to the Appzlachian Region, and
it applies only when we assume that the unemployment rate in the im-
redinte project area is the same as the average unemploymernt rate in
each project region except when the project location is in Region 2.
Unemployment rates in the Impact Area in Region 2 are much higher than
those of Region 2, and this would be true for the Impact Areas in
Region 1 or 3. If the unemployment rates in alternative Impact Areas
in eacn region did not vary widely, this conclusiun might well be
reverised.
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AN

duced by water-resource investments should influence the ul;imate ;eyel

of EGB.. The impacts of initial investment and O & M.of water; resource

[
’

developments'on the expansion of a local economy teyond normal mu{i_.
tiplier effects involve a complicated analysis,, for which no satisfac-
tory techniques have been developed. at this time.

. Many- depressed areas are undergoing structual economic changes
which may prevent the alternation of current econoqic petterns by merely
increasing effective demand through initial water resource investment
- expenditures. The success of a long-term study such as the ULP, there-
- fore, depends on the prospect ﬁhat the project can stimulate local
economic development. Under such conditions, the megnitude of EGB ex-
pected from a deveiopmental response to a change in the location and.
type of water resource. investment project might be a more important
planning element than that derived exclusivély,from_the construction
expenditures for a_project.l6 An analysis of economic developmental
potentials and associated EGB resulting from alternépive locations and
expenditure type was not undertaken, because it 1s beyoud the scope
of' this study. - . '

Sensitivity of Benefit Cost Ratio and Ineiil
Costs under Various Iavestment Coniitions

Tmpect ~f EGB or the 3/C ratio

I Chapter III, we mcasure? the index of the 3/C ratin s.ilch
will be credited'b} th> EG3 from the ULP corstructior by ﬂledlng iGB
hy tie actua] cost (noney cost) ¢f the ULP. B/C ratios sreditable to

16_ . - ~
It 1s conccjvable_thgt a projeet with les: EGE.duria- the

ﬂonctrucfivn phase of initial investmnent is zsscciited witn larger

EGB Juring the O & M phase or even larger EGB, frow subsegjuest ecconomic

develcpment compared to the project which might induce 1argn EGR
during the construction phase. . .
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EGB from a project under various investment conditions can be obtained
by dividing the EGB shown in Tsble 4O by $1,000. The EGB from & hypo-
ﬁpeticai privaté business investment and private consumption expend-
itures were in@*oduced primarily to compare the impacts of thege expend-
itures on the patterns of sectoral demand with those from water pro-
jects. The Impacts of EGB on the B/C analysis, therefore, will be
limited to water projJect investments.

Benefit-cost ratios attributable to EGB resulting from alter-
native ULP regions are estimated to be: .174 when the ULP shifted in
Region 1, .324% in Region 2 (in the Upper Licking Area) and .089 in
Region 3. The range of fluctuation is approximately .240. Estimated
impacts of EGB on the B/C ratio from alternative types of water pro-
Jects in the ULP area again wi;l be: '.325 for the ULP, .375 for a
levee and -.176 for powerhouse construction. The range of fluctuation
due to alternative types of projects is about .2 which is slightly
less than in the case of alternative project locations. The signifi-
cance of these ratios, the primary reasons for fluctuations among
different investment conditions and the major sources of these ratios
have been explained in the discussion of total EGB in the preceding

section.

Social Costs of the Froject

The social cost of a public expenditure can he measured by de-
dueting EGB attributable to the projeect from actual project cost (money
cost), or money coste can he multiplied by their shadow factore, which
is the fraction of money cost equivalent to true cost to the sgciety
and is derived by deducting the B/C ratio from unity. Tne shadow fac-

tors of project costs for the ULP in alternative locations ara: .911

In Reglion 3, .826 in Region 1 and .€75 in Reglon 2. This means that
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the soclal costs (opportunity costs) ‘of "each $1,000 project costs will
become $911, $829 or $675 depending on ‘the ‘projéct region selected. The
shaéow facto¥s#fbf tHe alternative types of water resource.investment
expenditures in the samé general area will becoime: -:.826 for.a pover-
house, .675 for the ULP and 4625 for a levee. If we assume that pri-
vate conéump%ion expenditures result from some .form-of federal welfare
support, the estimated shadow factor for this type of-expenditure will
bei%ﬁ; o B B o
_éhadow factors may further decline, except those for personal

consumption expenditures, if there are additional EGB from Q & M ex-
peﬁditures or from induced area development. Although impacts from O & M
"and erea development induced by the project are not considered, those
shadow facﬁofsllimited to the construction phase of the water project
are sigﬁificant, éicept in the case of the'ULP in Reégion-3. -

" The range of fluctuation in shadow factors for ‘alternative
ﬁater'project iocations was .236,' and that for alternative project
types was-.éool In either case, 'thé.variation in shadow factors due
to & chanée ih'ﬁpoject Jocation only, or due to a change in project
type only, is signifiecant. This Judgment is applieable in'the.case

of EGB and also their impacts on the B/C ratio.

Summary
The sensitivity of sectoral demand and EGB, and of the impacts
resulting from these on the B/C ratio or on-the social’ costs of a water
resource investment project, to changes in the loeation and iype of
project, has been investigated. Two additional privete expenditures
were[hnalyied to compare the pattern of expenditure impact on sectoral
demard with those from water resource investment.

Sinée ‘the Appalachian economy is far from selfl-su!Ticient,
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leakages ffom inputs originally demanded for an investment in Appalachia
are signiffcant, and cen range from $232 to $601 per $1,000 expenditure
under various conditions. A capital intensive project requires more
inputs from outside of Appelachia, while a labor intensive project
retains the largest demand in Appalachia. A comparison of:-the retain-
ability of regional final demand, between & public water project and
other private 2xyerditures in Appalachia, is not conclusive. This de-
pends on the individual project or expenditures. However, water pro-
jeets generally impose lieavy demands on trade, transportation and ser-
vice sectors. Private investment expenditures impose heavy demands
on the service and nondurable goods sectors. The heaviest demand 1s
imposed on the project region and the project impact area, in the form
of on~-site demand.

The pattern of gross output by industry and subregion of Appa~-
lachia,generally, follows the pattern of the final demand vector. How-
ever, gross output resulting from private expenditures has shown greater
inter-industry demand. Selection of alternative regions and types
of expenditurés can both casue differences in final demand as well as
gross output, but a change in the type of expenditure has the more
significant effect.

EGB divided by project costs yields a measure of the impact
of EGB on the B/C ratio, and the shadow factor is obtained by deducting
this B/C ratio from unity. EGB and their impact on the B/C ratio and
the social costs of the project have been investigated only for the
construction period. EGB per $1,000 project costs and their impacts
on the B/C ratio and social costs vary significantly under various ex-
penditure conditions. EGB and their impacts on the B,/C ratio are the

Joiant funetions of (1) project type (2) project location (3) project
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impact on local economic development. (h),;distribgpygn’pattgrnzyf:;dle
resoutces (5) .demand pattern for"the resources and (6) _resourge, res-
ponse to demand. ' Unlike. the case of regional demand and associategl
gross output, variation in EGB was greater due to changes in the pro-.
Ject Yocation than that from changes in project type. .. - e

Although ‘Appalachia.as a whole is & depressed.area, EGB resu}-
ting ‘from investment expenditures are not always significant. These
depend on investment conditions.. EGB resulting from the ULP in Region 3
‘and private ‘consumption expenditures in Reglon 2 are not impressive,
especiglly when possible measuremént error is considered. The signi-
ficance of EGB from each investment circumstance may be more distine-
tive 1f possible EGB,ffom 0'& M and subsequent econom;c development
are counted.

A-major source .ol EGB is .the demand, for labor, particularly
demand f?r on=-site: labor. «Projects asgociéted with gigh demand for
©. on=site Iabor;and,oécupations with low skill aleong with a high unem-
ployment rate in-the project region and in the project impact area
have potential for large EGB.and associated, impacts .on tae B/C ratio.

An efficient-allocation of public expenditures in water re-
éource development in the Appalachian Region, therefore, renuires a
comparative.étﬁdy.betmeen the investment impact on EGB resulting from
a given typé:of water project and those of competing projeects to the
meximum extent possible. .The competing projects should inelude other
types of water projects which are associated with different project
recions and.also public works projects other thankTor water resource

-investment. ot ;
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CONCLUSIONS
The traditional benefit-cost analysis, which is based on an im-
.glicit assumption of full employment gné maxiﬁization.of'national in-
1l;ome benefits, has recently been challenged with regaré ﬁo:itq adequacy
in evaluation of public expenditures under conditions of less than full
employment. In the traditional approach, bernefits are limited to the

direct output of the project, defined as primary benefits and project

costs are implicitly assumed to approximate opportunity costs of the
project defined.as social costs. In areas and/or periods of less than
full employment, project investment may stimulate economic activity that
may generate new employment benefits in addition to primary benefits,
or conversely social costs of the project could be less than the market
prices to the extent that otherwise iéle resources are used for the pro-
Jeet. Thus, abélication of the traditional B/C analysis in the eval-
uation of pdbli% expenditures during periods of less than full employ-
ment may fail~tb accurately indicate the economic e{ficiency of re-
gsource allocation. Therefsre, some procedural revision may be warranted.

To improve the B/C analysis relative to periods of less than full
employment, a model has been constructed for estimating EGB as the re-
sult of a federal water resource investment in chronically depressed
Appulachian Regi&ns by applying a technique of input-output analysis.
The practical significance of these benefit impacts on the social costs
of the project and on the B/C ratio were investigated. The report of
the Upper Licking Project proposed for construction in Mogoffin County
in the Appalachian portion of the Commonweslth of Kentucky was restudied
for this purpose.

The model involves a projeetion of long-term rates of resource

idleness and of the demand for resources resulting from the water re-

153
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source 1nvestnent expenditures,.along with a measurement of the extent
of the utiligation.of otherwise idle resources resultiné from the pro-
ject, treated ae'empioyment generation benefits.

ProJected.long-term unemployment rates in Appalechia over & 50-
year period are expected to be mueh higher than the'national'average.
The major demand from water resource investments is expected to be for
blue-collar workers. "The difference 1n unemployment rates for these
workers, between the nation and Appalachia, far exceeds the correspond-’
ing difference in total unemployment rates. Totaliunenployment rates
projected for the construction period are 4.6 percent for the U.3., 5.9
percent for all Appalachia and 15.2 percent for the Upper Licking Area.
If underemployment is considered the total projected unemployment rate
in the Upper Licking Area would be 145.5 percent. It has been estimated
that an increase of one percent in’the national averaée unemployment.
rate would involve a two percent rise in Appalachian unemployment, with

a k. 5 percent rise in tne unemployment rate of blue-collar workers. The
excesg industrial capaci+y rate dur1n3 the period under study wac coti-
mated to be 9.7 percent.

To estimate the direct and indirect demand ’orﬁthn factors of
production resulting from tne Upper Licking Prnject, nrodpct costs
have been broken down into on-site demand (direct labor demand), ofr;
site materiei demand and unallocated demand. To estimate the ihdirect
demand Por the factors of production (off-site factor demand ), indun-
trial outputs resultinb from construction, 0 & M and the dncreased Appa-
1acnd1n export capacit induced by the projeet have been projected through
the use of an existing fnput-cutput model of Appalaecaia. Industrial out-

puts nave been furtner diseggregated into the demand for labor and the

demand for capital and mixed factors by industry and.by suhregion ol
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Appalachia. The total demand for labor (on-side and off-site) has been
broken down into nine major occupations. The estimated resource de-
mand imposéd’ok*the subdivisions of Appalachia can be met adequately by
the available supply of idle resources in these areas.

In terms of viable growth, the Appalachian Region is far from
being a self-sufficient economy. Each subregion of Appalachia has a
different production function and maintains varying trade relationships
with other reglons internsl and external to Appalachia. The leakage
from Appalachia due to the nature of inputs demanded for the water re-
source investments is very significant. The patterns of input demand
and the assdciated industrial output imposed on the Appalachian economy
vary slignificantly with changesfin the type and locetion of projects.
However, the variations in regional final demand and the associated
gross output resulting from changes in project type are greater than
those from the changes in project location. Generally, a labor in-
tensive project has tended to impose greater regional demands than a
capital intensive project. Whether the regional final demand imposed
by water resource projects is larger than that from nonwater projects
can not be verified. Water projects in general, however, show the
greatest demand for industrial output irn the trade, service, transpor-
tation and warehousing sectors, while private lnvestments impose a heavy
demand on construction and durable goods. Private consumption ex-
penditures exert a heavy demand for consumer goods and services.

The demand for labor is the largest single factor of total
demand. In no case is the demand for labor below 70 percent of the
totul demend for the faetcrs of production. In the case of construec-
tiy. =0 C &M of the ULPF, the off-site labor demand is as large as,

or larger than the on-site labor demand. More than 90 percent of the
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"on-site demand is for blue-collar ‘workers, while the demand for white-
collar and servicé workers is equal to, or greater ‘than for blue-cellar
workers in the case df the off-site labor demand. -

Estimated EGB r;sﬁlting from the ULP wéuld be substantial. Aver-
age annual EGB per $1,000 of Uppér Licking Project costs are estimated
to be $325 £or “the projeét construction, $360 when 0 & M expenditures
éré included énd'$927ﬂwhen bénefité resulting from area development °
stimulated by the project are added. The EGB from area deve}opment
is ﬁﬂe larges% benéfif'scurce, which accounts for more than 60 percent
of the total EGB.

;The social costs per $1,000 of projeci cost, derived by deduc-
tidé EGB frdm_aétudl'brojeét costs, will decline from $675 ($1,000 -
$325) fdi'"lsfojéct constructioa to $6LO and $73 , respectively, when
toe bollectiya impabts of 0 & M expenditures and éfea'development are
consfdered. Thus, the traditional national efficiency B/C ratio of
.305 would be adjusted upward to .665 when project’coistruction aod
0 & M expenditures are included and to 1.197 for tne total project
when arca deévélopment 1s added. Therefore, the tradifional B/C ana-
lysis hased onffull—emplé&ment assumptions in Ehis case vwill signifi-
'canﬁly mislead an efficient:resourcé allocétion‘by‘the éoéiéty, and
some types of corrective sction is necessery.

AS With the variation in the final demand and the industrial
output resulting from cﬁangés in location end type of project invest-
mentjthe EGB; soclal costs and tneir impacts on the B/C ratic will fluc-
tuate substantidlly.

The EGB per $1,000 of Upper Licking Project construction costs
range from $325 to $8§ when'the brojecf is relocated to aacther sub-

region of Appalachia and from $362 to $178 when two additional types of
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'water projects, levee and powerhouse, are introduced. Althohgh Appalachia
as 8 Qhole 1s~§epressed, the EGB resulting from a water projeect and from
private expeﬁdatures are not always impressive. However, the variation
in the EGB from changes in location and type of project 1is significant.
Unlike the case of industrial output, the variation here is larger from
changes in project location than from changes in projeet type.

So far, the EGBIhave been estimated by several methods based on
ascsumptions that were supposed to reflect actual conditions. Some of the
methods critical to the entire study are: (1) the use of regression
and relative share methods in projecting unemployment rates in Appala-
chian regions and the substitution of national excess capacity rates
for those in Appalachian regions, (2) the use of a static input-output
model, and static labor and occupati;n coefficients to estimate the de-
mand for industrial output and for major occupations resulting from
0 &M and areé development induced by the project, (3) the Jjustifica-
tion and measurement of an assumed potential for the economic develop-
meat induced by the project, which occupies a eritically dominant
role in the entire B/C analysis, and (4) the determinstion of resource
response funqtions, based on a hypothetical rether than an empirieal
evidenca. The clessification of types of resources and the use of
uniform maximum unemployment and excess capacit; rates for each type
of resource Is somewhat arbitrary.

To improve the reliability of the estimated EGB, further ef-
forts are necessary requiring additional information on those sub jects
listed above.

In spite of some weaknesses in the methodology, the lollowing

"inal conclusions are mode:
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(1) The evaluation of public water resource investments in a
chronically depressed area requires a modification of the ‘conven-
tional B/C analysis to ihcdrporaté EGB or to discount project costs
to equate with the social costs of the project,

(2) The investigation of the economic impact of & public pro-
ject on the use of idle resources should not stop with the construction
and 0 & M but ‘should he extended to the phase of economic development
induced by the project. ’

(3) The significance of EGB resulting directly from invest-
ments varies with the type and location of project, with the distri-
Yution pattern of idle resources, with the demand pattern for the fac-
tors of production, and with the respohse pattern of idle resources to
incremental demand. The variation in EGB resulting from the area’develop-
ment will add further significance to the measurement of EGB. °

(4) Public water resource investment decisions, therefore,
saould be moré discriminating with regard to the type and location
of investments. This requires investigationﬁ of foregone EGR from
di?fcring"types of water projects and from competing public works

projects.
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APFENDIX A
NATIONAL FINAL DEMAND VECTOR

FER $1,000 PROJECT COSTS

FOR A CLOSED INPUT-OUTPUT MODEL

160



Industry
Number

Large Dam
and Power

Dredging

Large E=arth
Fill Dam

APPENDIX A

WATIONAL FINAL DEMAND VECTCR PER 1,000 COST
®OR WATER RE3QURCE INVESTMERT FPROJECTES

omall Earth
Fill Dam

Loeal Flood
Protection

ile Dikes

levees

Revet-
ments

Miscel-
laneous

Fower-
house

Medium
Concrete

Iock ar.”
Concrete

O O3 O\ FWw o

.08

0.16

5.4
Lk
.78
0.1k
6.66

0.18

0.91

5.78

.82

0.22

.01

0.32
11.52

okt

.50

.19

1.12

.66

L7

.20
0.C9

0.02

0.06

0.97




APPENDIX (cont.)

Industry|Larze Dam|Dradging|larze Eartn|Small EarthjLocal Flood|Pile Dikes| Levees|Revet-| Miscel-|Power-|Medium |Iock and
Number and Power Fill Dam Fill Dam Protection ments | Laneoug]house |Concrete|Concrete
25 - -- .17 - 0.57 - - -- 0.03 | -- -- 0.65
30 0.0€ -- 0.19 0.02 0.08 -- 0.02} -- 0.11 | 1.69 1.23 1.08
31 11.25 27.13 €5.87 56.34L 24.3) 28.49 77.421 41.81] 84.15 | 2.09 4.oh 13.47
32 6.97 - 10.09 T.41 7.27 3.96 11.1:| 3.18 12.22 | 1.c1 1.97 2.97
33, -- -- -- - -- -- -- -- -- -- -- --
3L - -- - -- .- - - -- -- -- -- 0.01
35 -- -- 0.01 -- - - - -- - 0.13 - -
36 89.27 -- 1L.10 9.77 68.53 - 0.61] 0.23] 54.16 |13.81 | 94.k2 120.13
37 21.51 Ly 1h 1.195 3.27 L .64 L.,15 1.uhf) 1.75] 36.18 | 5.49 | 27.85 65.33
30 3.26 0.€8 0.LE 0.23 0.31 - 0.03} 1.76 - 7.62 4.k 1.52
39 -- -- -- -- -- -- -- -- -- -- -~ --
40 70.02 0.56 51.0L 26.42 112.91 -- 5.233] 0.20{ 0.28 |27.90 | 77.70 43,08
L1 J2.13 -- -- c.18 0.02 -- - - -- 1.22 -- 2.53
Lp .18 20.69 5.35 4.65 12.63 16.27 5.10| 8.65{ 5.00 |12.h4k4 4.82 5.51
L3 33.15 - -- -- - - - -- 0.09[216.72 1.17 L 80
Ll - - 0.12 0.02 -- - 0.26| -- 0.01 ] ¢.15 0.08 0.05
UL 54,25 31.93 103.61 150.87 41.00 60.18 T1.661 19.75|107.28 {24.34 | 83.59 109.06
L& 2,42 -- 3.84 2.25 - - - -- -- [30.07 | 24.40 29.82
L7 2.43 0.0% 0.38 0.51 c.20 - - -- -- 1.30 2.30 0.18
L8 0.1" -- - 0.4 0.07 -- 0.02f -~ 0.16 | -- 0.01 0.ho
Lo z2.12 0.50 9.53 10.15 2.84 6.32 0.59| 0.05f 9.21 | 6.42 9.06 9.6€0
50 L -- -- 0.08 0.25 - - - .- - 0.02 0.51 11.66
51 G.% - -- - -- 0.56 0.06} -- 0.97 { -- - 0.78
52 c.h2 -- 0.60 - -- -- -— -- - 9.12 8.8k -
53 Lz, 22 -- 1.24 1.05 0.54 -- 0.23| -- - éss.go 2.77 £.05
=l -- -- - -- 0.54 - -- .- -- -- -- --
58 -- 0.47 .70 0.79 0.12 - 0.02| -- 0.27'{ 3.28 .- 12.93
56 0.85 -- 0.26 - -- - -- - -- 0.4k -- -
57 - -- - - -- -- - - -- - -- -
58 - -- -— - 0.05 - -- - .- 0.03 -- --

[A%A



APFENDIX A {ccnt.) -

Larze Tam|Dred_ing| Larse Earsal Small EarthLocal Flood|Pile D'resjlevecs|Revet— Miscel-j Power- Nediur {Lock and
apd ITxmer Fill 2= Pill Dan Protection ments | laneous| nouse [Concrete|Ccneretz
2% R.57 1.22 TELE5 75.0% 21.23 2,85 0.56 N, Yo, 571 4.02| 16.71 1i.¢

€2 -- - -- - - - -- - - - - -

£1 1.62 149.7¢ - -- 0.01 37.99 13.03] 15.53 0.81 0.01 2.61 g.22
62 1.72 0.19 2.02 0.02 0.15 -- -- -- 0.16 1.01 0.27 -
£3 - - _— - - - - _— _— - - -
0.01 -- ¢.01 0.01 0.09 -- 0.05] -- 0.27] 1.84 0.02 -

5 20,20 16.80 15.52 31.29 32.33 88.20 53.75(193.26] 3L.72| 22.70{ 18.86 61.12

£ 2,00 2.02 2.02 2.02 2.02 2.02 2.02] 2.09 2.02f 2.02f 2.02 2.02

S 2.79 2.00 2,79 2.79 2.79 .79 2.790 279 1.35] 1.43] 16.64 1.12

2 A1.L7 55.71{ 21%.32 11646 81.74 69.15 55.A7] 72.81 106.26] 90.37| 83.63 99,04

77 £.c¢ 8.09 0.0% 2.00 8.09 8.092 2,09 3.09 £2.09] 8.09 8.09 8.09

71 3.90 3.90 2.90 3.9 3.90 3.90 3.901 3.90 3.90, 3.90 3.90 3.90
72 - -- - - - - - -- -- - - --
72 - - - - - - - -— - - —— -

Lo 4. L.gr L.o1 4.91 4.01 .91 L.oy L.91f L.91 L.91 L.o1

1.08 1.0 1.03 1.08 1.08 1.08 1.08/ 1.08 1.08] 1.08{ 1.08 1.0°

.25 2.25 0.723 0.25 0.25 0.25 0.725] 0.29 Cc.25 0.25 0.25 2.25

g1 LT L. Lo L8 L.18 4.7 4,18 4,19 2180 L8 Lol Li2

ez e d 0.2% 0.2¢ 0.26 0.26 0.26 0.26f 0.24 c.260 0.264 0.20 el

g3 Lag 7! 56,80 | 46,70 296.81 498.11 157,22 591.03{259.74 %03.31]186.48{ 466.56 276.67

8y 514,26 Ls3.20 | 532.12 603.19 501.59 542,78 408.071 780.24 596.69 813.52] 533.4k4 723.33

-- rerresents lesc taarn .0O00E.
%3um of sectors 1-92

got
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2 3

Sector Region Region Region Outside
1

APPENDIX B-1
No.

WHEN A FROJECT IS LOCATED IN REGION 1
Appalachia

3

VECTOR WITHIN, AND EXTERNAL APPALACHIA
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Appalachia

2 3

Sector Region Region Reglon Outside
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No.

APPENDIX B-2
Appalachia

WHEN A PROJECT IS LOCATED IN REGION 2

3

PERCENTAGE DISTRIBUTION OF THE NATIONAL FINAL DEMAND
VECTOR WITHIN, AND EXTERNAL TO APFLACHIA
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No.
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APPENDIX B-3

PERCENTAGE DISTRIBUTICN OF THE NATIONAL FINAL DEMAND
VECTOR WITHIN, AND EXTERNAL TO APPALACHIA
WHEN A PROJECT IS LOCATED IN REGION 3

Sector Region Region Region Outside Sector Region Region Region Outside
No. 1 2 3 Appalachia No. 1 2 3 Appalachia
1 0 0 .4 9.6 43 13.2 0 0 86.8
2 0 0 18.5 81.5 Li 1 .2 2.k 97.3
3 0 0 100.0 o} 45 2.7 b 1.1 95.8
L 0 0 100.0 0 L6 2.6 1.1 7.3 88.0
5 0 0 8.9 91.1 L7 5.6 2 2.k 91.8
6 0 0 23.7 76.3 L8 3.6 h 18.3 77.7
7 0 13.8 £1.8 h.h4 e} 9.3 .9 k.0 85.8
8 o 0 0 100.0 50 1.5 .3 2.2 06.0
9 0 0 93.0 7.0 51 7.8 0 3 91.9
10 0 0 35.0 65.0 52 2.1 2 2.0 95.7
11 0 0 100.0 0 53 8.0 1 5.6 86.3
12 0 0 100.0 0 54 .5 .2 11.9 87.4
13 1.1 3.0 15.7 80.2 55 7.1 2.2 5.4 85.3
1k 3.0 3.2 27.1 66.7 56 3.9 1.9 4.6 89.6
15 2.0 0 57.6 40.0 57 11.6 1.5 3.k 83.5
16 1.k 1.2 52.0 TR 58 2.2 0 5.5 92.3
17 1.3 16.0 23.6 59.1 59 b2 1.2 9.9 eh.7
18 2.1 4.0 18.1 75.8 60 2.0 0 8.6 89.4
19 1.3 1.3 12.5 3h.9 61 8.6 1.0 7.6 82.6
20 1.2 3.4 20.4 75.0 62 6.5 2.3 2.8 8.4
21 .5 0 2.3 97.2 63 b .6 2.9 92.1
22 1.4 €.4 23.8 68.2 6% 2.8 T 5.¢ 90.6
23 1C.€ 2.5 7.0 79.9 65 0 0 10.1 89.9
24 h.6 4.3 39.4 51.7 66 0 0 100.0 0
25 .6 5.5 255k 6h.5 67 0 0 100.0 0
26 L.o 5.4 36.5  5h.1 68 0 0 100.0 0
2 .7 7.2 15.7  62.4 69 0 0 96.9 3.1
28 7.1  16.4 33.0 43.5 70 1 .3 29.1 70.5
29 1.6 k.0 10.8 3.6 1 0 4] 78.1 21..9
30 2.1 0 . 8.1 22.8 72 0 .5 23.4 76.1
21 3.6 2.2 k.9 8¢.3 73 0 0 100.0 0
32 h.D 1.3 13.4 81.1 Th 0 0 0 100.0
33 5.6 6.3 9.3 76.8 75 0 0 100.0 0
34 6.2 1.6 7.8 S 76 0 0 100.0 0
25 1LY 5.8 32.6 b7.2 7 0 0 97.6 2.4
36 5.0 5.3 L6.7 k3.0 78 0 0 0 100.0
37 10.8 1.7 55.0 32.5 79 0 0 100.0 0
38 6.9 8.3 16.7 63.1 80 0 0 0 100.0
39 6.6 0 3.0 90.4 81 0 0 100.0 0
40 5.2 1.0 31.3 62.5 82 0 0 100.0 0
hy h.5 .7 8.5 86.3 83 1 0 98.6 1.3
h2 5.3 2.7 14.9 77.1
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AND
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PROPORTION OF GROSS OUTPUT BY INDUSTRY,
ACCOUNTED FOR BY TOTAL VALUE ADDED:
AND THOSE PROPORTIONS OF TOTAL VALUE ADDED,

APPENDIX C

"ACCOUNTED FOR BY EACH VALUE ADDED COMPONENT

Total Capital Propr. Ind.
Ind. Value Empl. Net Cons. Corp. Rental Bus.
Sec. Added Comp. Intr. Allow. Profit Income Tax.
1 34.281  12.00 10.00  23.00 .13 45.87 8.00
2 so ."533 " 1" " n " "
3 38.995 41.00 3.00 14.00 .90 30.10 11.00
);' hh . 650 n " 1" " " "
5 35.331 64.09 .85 7.35 20 10.00 6,12
6 35 .927 " " " " " 1"
7 58.210 72.00 2.00 12.00 8.39 1.61 4.00
° 61.468 25.00 1.00 27.00 36.40 1.60 10.00
9 57.272 52.00 1.00 18.00 2L .c8 1.92 4.00
10 52 . 593 " " " " " n
11 25.493 75.00 1.00 5.00 5.27 11.73 3.00
12 f\l . 23).1. on " " " " "
13 3.7l 71.00 1.00 7.00 16.17 .83 3.00
1 25.520 56.00 1.00 7.00 13.36 .6l 20.00
15 4L8.017 1C.00 1.00 2:00 1¢.89 .11 59.00
1€ 25.511 77.00 2.00 €.00 12.61 .39 2.00
]7 2& . hsh " n n " " "
e 38.580 £2.00 1.00 3.00 10.53 2.47 1.00
19 23 . 006 " " " " 1" 7"
20 22.182 63.00 2.00 10.00 1k4.62 7.38 2.00
21 3C . 31‘5 " " " " " n
22 1] .599 82.00 1.00 3.00 9.67 2.33 2.00
22 h)_' . 735 " 1" 11 1" n "
2h 34.789 GC .00 2.00 12.00 14.87 2.13 2.CO
o9 37. ,+09 n " " " " "
€ L7.213 75.00 - 6.00 14.87 2.13 2.00
2T 38.606 57.00 2.00 12.00 25.00 2.00 2.00
23 39 . h66 " (1] " 1] " "
2(;, ,'"l . 706 " " " " " "
30 36 . )_1_38 ”" " " " ” "
31 20.050 32.00 2.00 14.00 0.0k .06 h2.00
3 h5.535 62.00 1.00 7.00 13.61 .29 11.00
33 31.243 83.00 1.00 3.00 15.12 .88 2.00
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APPENDIX C (cont.)

Total "7+ Cepital Propr. Ind.

Value Empl. Net Cons. Corp. Rental Bus.
Added Comp. Intr. Allow. Profit Income Tax.
43.866  83.00 1.00 3.00. 16.12 .88 2.00
55.467 T73.00  1.00 11.00 - 11.51 1.49 2.00
he . 315 " " 1 " 1t . "
39.512  68.00 2.00 12.00 15.82 .18 2.00
28 . 20)4' " n " " " tt
33.554 . 75.00  1.00 6.00 15.74 - 1.26 2.00
38 . 3 82 " tt it " " tt

h3 . 937 1t " " " " "
h2 . 832 it it " tt " t
hz . 258 1"t \l] " . 1t A " "

35 . 815 1"t 11 " "t " 1"
hh . 130 " " 1 " 1"t tt
36 . 61‘8 " 1" " 1" n "
50 .627 " " " " " "
h3 . 998 " it " " it "t
h3 . h96 L I "t " " 1" 1"

53 . 093 1"t 1" 1t 1" " 1"

56 . 3014' ] 1] " n " "
3]+ . 132 it " " " " "
49.202 T77.00 2.00 6.00 13.87 13 2.00
37 . 25 5 " " " " " tt

h6 . 6h7 tt " 1t " tt "
hh . 302 " " " " " "
h9 . 691._ " " 1t " " 1t
hg . 11&8 " " " " " "
29.036 53.00 2.00 6.00 25.91 .09  13.00
L7.004  83.00 1.00 6.00 8.87" 13 2.00
38 . 027 " " " tt " "
45 476 65.00 1.00 8.00 24 .61 .39 1.00
52 . 011 i 11 ”"n " " n
40.126  82.00  1.00 3.00 10.98 2.02 2.00
60.378 68.00 3.00 14.00 3.18 3.82 8.00
85.153 41.00 4.00 15.00 25.94 .06 14.00
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APPENDIX C (cont.)

Total Capital Propr. Ind.
Ind. Value Empl. Net Cons. Corp. Rental Bus.
Sec. Added Comp. Intr.  Allow. Profit Income Tax.
67 57.268 66.00 2.00 12.00 16.61 .39 3.00
6C 48.465 32.00 . 11.00  20.00 25.50 .50  11.00
69 72.446  57.00 1.00 5.00 - 8.12 £.88  20.00
T0 56.018 T72.00 -34.00 5.00 39.68 8.32 8.00
ye! 72.369 k.00 28.00 18.00 0 28.00 22.00
72 60.812 57.00 3.00  11.00 19.49 k.51 5.00
73 45.867 T72.00 1.00 9.00 6.71 9.29 2.00
7!4‘ 7. 681 " " 1" 1) " 1"t
75 48.130 47.00 L.00 23.00 2.90 19.10 3.00
76 53.186 57.00 3.00 10.00 2.h9 8.51 19.00
7 6£.106 51.00 1.00 2.00 37 Lk .63 1.00
(& 43.562 107.00 0 0 -8.03 0 1.02
9 54,430 48,49 0 0 51.59 0 0
€0 0 .9k 15.20 0 83.86 0 0
M 0 0 0 0 0 0 0
82 0 ) 0 0 0 0 0
€3 0 0 0 0 0 0 0
Sources: U.S. Department of Commerce, Office of Business Economics,

"The Transactions Table of the 1958 Input-Output Study and
Revised Direet and Total Requirements Data,” Survey of
Current Business, Vol. 45, September, 1965, pp. LO-L&, and
percentage distribution of each value added component by
each industry scctor in 1968, computed from unpublished
data from the U.3. Department of Commerce.
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APPENDIX D

IA30R AND OCCUFATICNAL COEFFICIENTS

Unit: percentage
Industr:- Tavor Prcf.& Mgrs. & Clerical Sales Cratfts- Opera- Service Nonfarm Farmers
Sector Tecn. Cfficials Workers Wkrs. men tives Workers Latorers Farm Wkrs.
- &4,552 2.39 .92 .96 .25 1.35 3.15 .38 k.05 86.50
2 " " " " " n " " " "
2 £2,116 " " " " " " " " "
L 175,L5L " o " " " " B " "
> 18,532 3.7 3.69 6.46 .ol 33.5 45.12 2.92 0 0
5 29,512 " " " " " " " " "
7 3k B50 2.2k L .5k L.kl .63 30.89 55.49 .90 0 0
8 16,820 12.37  12.89 15.48 .60 19.23 32.54 .88 0 0
9 L2,697  %.87  11.60 7.80 .77 25.27 47.80 1.79 0 0
10 " " " " v " " " " "
1t L k32 7.20  11.29 6.05 .37 48.96 11.78 .52 13.83 0
12 “ " " " " " " " " n
13 22,682 13.6 5.07 11.72 2.10 22.50 35.03 1.52 4.55 0
14 18,65%  3.82 2,up 12.30  5.32 14.31 L7.88 2.51 5,1l 0
12 £,99 3. 6.2 10.51  5.48 16.79 L6.51 h.33 6.27 o)
16 21,535 2.3% L.00 2.93  1.3¢ 13.1% 64 .50 1.67 3.3¢% 0

€43



AFPENDIX D {cont.)

Indussry Ietor Fref.& Mgrs. & Clerical Sales Crafts- Opera- Service DNonfarm Farmers &
Sector Tech. Officlals Vorkers Wkrs. men © tives Workers Labhorers Farm Wkrs.
12 €4,14%9 1.46 3.75 2.10 2.07 5.45 77.31 1.17 .T1 o]
19 k4,188 2.98 k.oc  8.93 1.39 13.1k4 64.50 1.67 3.39 - o
20 53,724 2.1 7.15 5.80 . 1.56 15.7%  k1.ko 1.39 2155 o
21 75.294 " oo " oo A w® " " "
22 65,640 2.65 6.90 9.88 3.69 20.95 51.02 1.58  3.37 0
23 5i,918 " " " " . " " " "
2l 27,953 7.33 .78 8.10 2.07 5.45 16.89 2.00 3.76 0
25 34,320 6.06 b3k 12.07 3.35 17.50 51.08 1.7h 3.86 o}
26 55,652  10.50 9.87 19.0k 19.k2 25,55 13.23 1.30 1.11 0
27 18,097 25.30 7.00 1k.07 3.28 16.20 30.01 1.96 2.18 0
28 20,685 21.41 ‘1.55 6.72 .61 22.79 42.15 2.69 2.08 (o}
2§ 16,330 35.52 8.73 18.08 L.60 10.0k 18.78 2.7k 1.51 0
30 . 18,924  18.67 11.87 18.75 8.1 7.97 27.80 1.52 5.01 0
31 5,806  24.61 6.72 18.55 2.30 20.03 22.81 1.36 3.62 (o}
32 32,281 6.23 6.59 13.L44 2.28 15.45 50.30 1.78 3.93 o)
33 35,477 2.26 9.28 7.15 1.60 ° 12.87 54.32 é.yh ' 16.09 -0
3k 93,010 .82 3.63 11.25 1.61 7.89 71.60 1.22 1.98 0
35 46,217 8.00 5.22 9.52 1.86° ° 16.29 51.87 2.08 5.15 o}

36 37,980 7.23 3.4y 10.36 1.82 31.68 33.60 1.85 10.0k o}

T



APFENDIX D (cont.)

Industry Labor Prof.& Mgrs. & Cierical Sales Crafts- O;;era.- Service Nonfarm Farme fs
Seesor Tech. Officials Wkrs. Wkrs. men tives Workers Laborers Farm Wkrs.
37 29,784  8.36 .97 10.69  3.00 2h.25  L7.7h 1.60 5.38 0
38 . 21,988  6.13 8.53 10.29  3.66  15.99 45.40 .55 8.4k o
30 : 24,280 5.95 - 3.75 9.;;“ __i.59 ) 31;'.21 \ 35.88 1.80 -7.55 0
40 37.588  12.48 7.31 13.11 2.35 23.57 36.53 1.45 3.20 0
41 56,674 " " " " " " " " "
42 39,550 " " " " " " " " "
53 27,359  12.63 8.05 12.2L 2.09 27.14 35.06 1.59 2.91 0
Ly 40,686 " " mo. " " " "
L5 34,926 " " " oo " " " " "
L6 36,778 " " " o " " " " "
L7 Lo, l75 " " " " " " " " "
g - 43,539 " " " " v " " " "
Lo 38,467 " " " " " " o " "
50 78,65 " " " " " " " " "

51 33,070 " " " " " " " " "
52 20,431 " " " " " " " " . "
53 38,912  24.05 L.11 12,1k 1.68  16.95 38.32 1.48 1.27 0
5L 23,405 " " " " " " " " "

" 1" " " ” ” "

55 by, 79h " "

St



Industry

Sector

56

69
0
71
72

h

APPENDIX D (cont.)

Labor Prof.& Mgrs. & Clerical Sales Crafts- Opera- Service Nonfarm Farme:s
Tech. Officials Workers Wkrs. men tives Wkrs. Laborers  Farm Wkrs.
30,524 24 .05 h.li 12.1k 1.6é 16.95- 3é:3é 1Lhé‘ 1L2§. C
by, 377 " " " " " " "
35,?9% " " " " " " " " "
13;970. 9.18 L.21 8;57 .75 19.&5 51.87 1.81 3.76 0
39,214 28.0k 3.96 15.82 53 23.27 26.26 1.70 42 0
u3;7sé 7.16 5.91 11.03 1.82  26.03 41.52 2.2k 4.29 0
39,839 25.33 5.86 15.46 1.97 17.46 31.87 1.22 .83 0
ué,goy 26.69 5.95 15.52 1.87 17.éh 30.65 1.55 .84 o]
46,822 4.05 8.60 13.61 h.Th 16.59 48.94 1.39 2.08 0
50,072 3.50 9.35 19.71 1.07 15.33 38.39 3.80 8.85 o
33,130 13.50. 6.3k 46.62 2.0k 27:76 1.0k 2.12 .58 o
- 38;560 46.28 22.2L 16.08 5.66 3.76 1.94 1.80 .54 0
13;363 12.78 6.28 21.21 1:33 h;.?é 10.%o0 7.io_ 4.37 d:
105;231 2216 19.72 1%,12 22.4é éleq .12.55 13.81 k.oé 0
65,517  3.97  23.50 50.03 18.27 .85 .25 3.50 .10 o
7,760 1.12 26,5k 19.04 33.65 4.55 .5 10.03 5.93 o
159,453 2.75 .3.33 9.3é 5.54  3.60 .13.83 15.84 1.90‘ 0 
55,011  17.86 15.70 28.58 L.07  8.68 9.08 14.48 1.55° 0
" 66.20 L.25 21.68" .59° " 3.30 2.15 1.30 .24 o}

LT



APPENDIX D (cont.)

Industry Labor Prof.& Mgrs. & Clerical 3ales Crafts- Opera- Service Nonfarm  Farmers
Sector Tech.  Officials Workers  Wkrs. men tives  Workers Laborers Farm Wkrs.
75 37,490 .78 15.98 6.69 1.06 51.50 16.56 6.30 6.0 0

% 107,945 18.14 13.27 8.02 1.156 6.05 2.16 Ly 22 T7.97 o}

77 " a4k,332 38.51 2.23 16.56 . .01  2.02 1.84 48.50 .23 wh_f"—“b'“

75 125,812 10.99 5.85 30.07 1.33  30.23 10.77 1.78 8.98 o

79 5k,672 " " " " " " " " ’ "

8o ) 2.96 21.22 20.97 14.36 6.94 23.70 1.21 - 8.64 0

A1 0 0 0 0 0 0 0 0 0 0

82 0 " " " "o " " " " "

&3 " " " " " " " " " "

Bﬁi 1k .58 10.19 16.65 6.60 12.84 16.70 12.52. 5.50 8.09

3ources: Department of Lebor, B.L.S. Direct Lahor Coefficients per Billion Dollar Delivery
to Final Demand by Industry, 1970, unputlisted data.

U.3. Department of Labor, B.L.S., Occupational Employment Patterns for 1960
and 1965, Bulletin No. 1599, Dec., 1975. These coefficients are for 1975.

aAverage of all industries.
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AFPENDIX E -I -

ESTIMATED U.S. MEAN EARNINGS (WAGES & SALARIES &
SELF-EMPLOYED) IN 1970 3Y MAJOR OCCUPATION

Unit: 1958 dollars

Ceccupation Mean Earning Annual Growth Rate Estimated Mean Earnings
in 196€ 1965-1968 in 1970

Frofessional, technical ) : ’

and kindred workers 36,791 6.0% $7,630

Managers, officials and

proprietors, except

farmers 7,956 7.8 9,246

Clerical and kindred

workers 3,372 4.3 3,668

Sales Workers 2,745 5.2 4,145

Craftsmen, foremen, and

kindred workers 5,894 5.3 6,535

Operatives and

kindred workers 3,961 . 6.0 ) 4,451

Serivee Workers 1,9Lk2 5.9 2,178

Laborers, except

farm and mine 2,706 6.3 3,058

Farmers arnd

farm laborers 1,90L 12.0 2,501

Note: Mean Earnings in 1970 are derived by applying the appropriate growth rate to mean earnings in 1968.

Sources: U.S. Dept. of Commerce, Bureau cf Census, Consumer Income: Income in 1968 of Families and
Persons in the United States, Series P-60, No. 66, Dec. 1969, Table L3, pp. 103-105 and Income
Growtn Rates in 1930 ta 1968 for Persons by Occupation and Industrial Groups, for the United
States, Series P-60, No. 69, Apr. 1970, Table 6, pp. 13-28, and unpublished data from the
same office. .
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APPENDIX E-II

-

ANNUAL COMPOUND GROWTH RATE OF WAGE BILI, AND PRESENT WORTH FACTOR OF

WAGE BILL FOR VARIOUS YEARS AT 4.875% DISCOUNT RATE (r)

ional, Technical

‘and kindred workers

Managers, officials and pro-
prietors, except farmers

Clerical and ikindred

workers

Sales Workers

Craftsmen, foremen, and

kindred

Operati
workers

Seyvice

Laborer

workers

ves and kindred

Workers

s, except

farm and mine

Farmers
laborer

Note:

and farm '
s

P+Wtz=1dollar x (1 +r')® -1X1 4 (r'-r)?

Annual

Growtq

Rate(r) 1975
.060 1.05779
.078 1.15534
.03 .97066
.052 1.01661
.053 1.02169
.060 1.05779
.059 1.05257
.063 1.07357
.120 1.41109

(1 + )"

1.54216

.90938
1.05066

1.06648

1.18359

1.16615

1.23736

2.8097k

P - Wt
n
r

(Base yégr'l970)

1995 2005 2015

_1.32h3k 1.48184 1.65806

2.05849 2.74770 3.66766

061

.8440 .T7565 . 70275
~1.08585 1.12222 1.15981
1.11323 1.16204 1.21299

1.32434 1.48184 1.65806
1.29199 1.43140 1.58586

1.42613 1.64371 .1.89h£8

5.59471 11.14009 22.18195

present worth of wage bill at year t
number of years ’

discount rate used by the Army Corps of
Engineers in the project report.
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APPENDIX F
ESTIMA&E OF INCREASE BY 2020 IN APPALACHIAN
EXPORT CAPACITY, BY INDUSTRY, INDUCED BY
UPPER LICKING WATER RESOURCE INVESTMENTS

According to the original plan, the Upper Licking water resource
investment is expected to induce further investments of $256,600,000
(July 1969 prices) in the pfoject area. The original industrial loca-
tion survey, in which market, resources, transbort&tion, and labor cost
have becn studied for L digit SIC code for 63 water oriented industries,
has concluded that certain manufacturing industries will enjoy compara-
tive cost advantaoges over competing regions. Manufacturing capacity
would eventually reach $309,270 (1960 prices) in shipment value by 2020.
Expected manufacturing saipment value and number cf employees by indus-
tiy sector in 2020 are shown in Table 1 as extracted from Spindletcp
Research Center Study, Table 5%.

o créer to determine the level of export capacity in terms of
vearly shipment values of manufacturing products by industry, the con-
ceph of basic and non-basic industry classification and ilocation quo-
tientsl will be utilized. For tnis purpose, the ratio of emplaoyment for
each manufacturing industry to total manufacturiﬂg employment in the
Upper Licking Area was correlated with corresponding employment ratios
of the U.S. manufacturing industry. The basic model used to determine

export capacity »f an industry sector, in terms of shipment value per

year, from Appalachia to the rest of the world is as follows:

1For further discussion of the basic and rnonbasic industry con-
cept and various locaticn quotient analysis see, Walter Isard, Method
of Regional Analysis: An Introduction to Regional 3cience (New York:
MIT Press John Wiley & Sons Inc., 1960), Chap. 7.
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(TABLE 58)

TABLE 1

Forecast®* of Employment and Annual Output
of Manufacturing Industries at Salyersville-Royalton Area 2020

Value of Value of

Shipments*¥* Shipments/Employee*#* Number of
SIC Number Description of Industry ($000's /yr. ) ($000's/yr.) Employees
2L.25 Lumter and Furniture 20, 760 22.6 919
33 Primary metals 1,210 166.7 7
34 Favricated metals 11,700 4h.9 261
35-36 Machinery & elec. machinery 104,500 s54.0 1,935
37 Transportatioa equipment 3,730 286,9 13
19,32,38,39 Other durables 11,920 57.3 205
20 Food 89,210 287.2 311
22 Textiles T0 64.3 1
23 Apparel 29,840 19.6 1,522
27 Printing 4,250 52.3 81
28 Chemicals 2,500 325.0 8
26 Paper 630 136.1 5
29 Petroleum refining - -—
30 Rubber and plastics 8,860 150.0 59
21,31 Tobacco and leather 20,090 138.8 1ks

Totals 309,27C . 56.5 5,475

*Foracasts are based on projections for growth in eastern Kentucky regional areas shown in Economic
Base Study Information, Exhibit 19 To Plan of Survey for Development of Water Resources in Appalachia,
Office of Business Economics, U.S5. Department of Commerce, 9 January 1967, and Ohio River ‘Basin Com-
prehensive Survey, Arthur D. Little, Inc., August 196hL.

Spindletop forecasts reflect envisioned

conditions at Salyersville following completion of a reservoir.

**Values are

*¥¥%G5urce: Arthur D.

gien in terms of 1960 dollars.

Little, Inc., Ohio River Basin Comprehensive Survey,

Vol. III, Table XIII.
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S P G U U

Xp = (Np /NS - WY /) /(Y /W) x (6D x ety) (1)
Where A ’ '

Xj T Export capacity of ith industry of Appalachia

N = Number of manufacturing employees

Subseript 1 = ith industry
m = all industry

Superseript I = The Upper Licking Area, project impact area
U= all U.S. '
“& = Produetivity of ith industry per employee i. Lormws of
shipment value

The lst term, -(N{/NI - II?/"U), gives the magnitude and’direction of the
divcrgence of the ratio of ith industry employees to total manufactur-
ing employees in the Upper Licking Area, from the national standard.
Assuming the same productivity of employees in each industry in the.
impact area and the U.3., the positive sign of the 1st term suggests
that the ith industry inlﬁhé Upper Lickiﬁg Area hgs a comparative ad-
vantage over the av.ero.ge performance of the U.3. in the same .industry.
The positive sign suggests export and the negative sign suggests im-
port.2 The 2nd term (NI/NL - w0/u0) /M /Y measures the proportion of ith
industry emgldyees which is over or below the national standard in the
same industry. The 3rd term (N{’Q ;) gives total shipment value in ith
industry prﬁduced in the impact area. The 2nd ahd 3rd Ferm fogether

provide the value of ekports from or imports to the impact area. This

could be understood more easily by looking at equation (II) which ia

gThe location quotient itself does not satisfy the direction of

export and import and bas to have supplementary justifications. The
ralin may involve many weaknesses, according to which base will be sa-
lected. 5ee ibid.
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simply & mthen:qtiéal manipulation of equation (I).

Equation II:

Xt o (N - oY x NIAD) x &g | (11)

In this model, we calculated the Xg only for the industry which
nad shown positive value in the first term of equatioan (I). The term
Xli\ was treated' as the value of export from the Appalachian Region to
the rest of the v;orld. The estimated value of export capacity by in-

dustry is shown in Teble 2.



'TABIE 2

ESTIMATE OF INCREASE BY 2020, IN APPALACHIAN EXPORT CAPACITY,.. -
3Y INDUSTRY, INDUCED BY UPPER LICKING WATER RESOURCE INVESTMENTS

et

Unit: 1958 dollars

SIC Code . Description Value of Export
15 Tobacco manufacturing 3,433,498
8 ¢ Apparel- ’ 22,102,267
20 © Lumbetr & wood products . " 5,450,267
23 - " ' Other furniture & fixtures 3,449,881
3 S Footwear & other:’

' leather products 2,091,933
43 Engines & turbines 7,218,641
L7 - Metal working
machine & equipment 7,196,975
49 Gen. Ind. Mach. & Equip. 6,344,106
54 Household Appliances 1,122,209
55 ) Elec. Lighting &
wiring equipment 2,492,878
o7 ' Electric components
& accessories 10,461,106
58 Misc. elec. mach. equip.
and supplies 2,953,856
TOTAL 4,317,617

Note: To derive export capacity, 1965 employment figures for the
Upper Licking Area and 1969 for the nation were used.
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APPENDIX G-I

INDUSTRIAL DEMAND RESULTING FROM THE CONSTRUCTION
OF THE UPPER LICKING FROJECT BY REGION AND INDUSTRY
(Per $1,000 Project Cost)
Unit: 1958 dollars

Section Region Region Region Appa- Section Region Region Region Appa-

No. 1l 2 3 lachia No. 1 2 3 lachia
1 1 L 1 . 6 43 0 0 0 0
2 0 2 0 3 Ly 0 0 0 0
3 0 1 0 1 L5 .5 2 1 8
L 0 1 0 1 L6 0 0 0 0
5 0 0 0 0 k47 0 0 0 0
6 0 0 0 0 L8 0 0 0 0
7 0 2 0 3 L9 1 0 0 2
8 2 1 0 3 50 0 0 0 1
9 0 25 0 26 51 0 0 0 0

10 0 0 0 0 52 0 0 0 0

11 0 0 0 0 53 1 0 0 1

12 2 19 0 21 54 0 0 0 0

13 0 0 0 0 55 0 0 0 0

14 L 9 A 17 56 0 0 0 1

15 0 0 2 2 57 0 0 0 0

16 0 0 3 3 58 0 0 0 1

17 0 2 o] 2 59 7 7 1 15

a1 1 3 5 9 60 0 0 0 1

91 0 0 0 1 61 1 0 0 1

20 0 2 1 3 62 0 0 0 1

21 0 0 0 0 63 0 0 0 0

22 0 1 1 2 6L 0 0 0 1

23 0 0 0 0 65 3 18 0 21

2k 1 2 1 L 66 1 18 0 20

25 0 0 0 1 67 0 2 0 2

26 2 6 2 9 68 2 43 1 .46

27 3 18 3 2L 69 8 257 4 269

28 1 0 0 1 70 L 15 1 19

29 0 1 0 1 T 13 116 2 132

30 0 0 0 0 72 1 12 0 13

31 L 9 1 1k 73 3 31 1 35

32 1 0 1 2 T 0 0 0 0

33 0 0 0 0 75 1 22 0 2L

3h 1 .0 o] 1 76 1 19 0 21

35 1 1 0 1 71 3 75 2 80

36 3 ‘9 2 14 78 0 0 0 0

37 5 1 1 7 79 1 9 0 9

38 0 0 0 1 80 0 0 0 0

39 0 0 o} 0 81 1 12 0 1k

4o b 2 3 9 82 0 1 0 2

4 0 0 o] 0 83 28 703 13 745

L2 1 1 0 2 82 08 782 51 931

Note: “Sum of Sectors 1-82. Columns and rows may not add because of rounding.
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APFENDIX G-II

ANNUAL INDUSTRIAL DEMAND RESULTING FROM THE O & M
OF THE UPPER LICKING PROJECT BY REGION AND INDUSTRY
(Per $1,000 O & M Costs)
Unit: 1958 dollars

Sector Region Region Region Jlppa- Sector Region Region Region Appu-

No. 1 2 3 achia No. 1 2 3 lachia
1 1 5 2 8 43 1 0 0 1
2 0 3 1 L L 0 0 0 0
3 0 1 0 1 L5 3 1 0 L
L 0 1 0 1 L6 0 0 0 0
5 0 0 0 0 L7 0 0 0 0
6 0 0 0 0 48 0 0 0 0
7 0 3 0 3 L9 1 0 0 1
8 1 1 0 2 50 0 0 0 0
0 0 12 0 12 51 0 0 0 0
10 0 0 0 0 52 0 0 0 0
11 0 0 0 0 53 0 0 0 1
12 2 25 1 28 5 0 0 0 0
13 0 0 0 0 55 0 0 0 0
14 6 13 6 oL 56 0 0 0 1
15 1 0 2 3 57 0 0 0 0
16 0 0 L 5 58 0 0 0 0
17 0 2 1 3 59 6 6 1 13
18 2 N 7 13 60 0 0 0 0
19 0 0 1 1 61 1 0 0 1
20 0 1 1 2 62 0 0 0 1
21 0 0 0 0 g% 0 0 0 0
22 0 1 2 3 1 0 0 1
23 0 0 0 1 65 2 16 0, 19
ol 1 2 1 5 66 1 3 1 2k
25 0 1 0 1 67 0 2 0 3
26 2 8 2 12 ° 68 2 54 1 57
27 2 11 2 15 69 8 270 L 283
28 0 1 0 1 70 5 19 1 2l
29 0 1 0 2 TL 17 153 3 183
30 0 0 0 0 T2 1 17 0 18
31 3 T 1 11 73 3 38 1 L2
32 1 0 1 2 Th 0 0 0 0
33 0 0 0 0 75 1 27 0 28
34 1 1 0 2 76 1 28 0 30
35 1 1 0 2 il 3 110 2 115
36 1 2 1 L 78 0 0 0 0
37 3 1 1 L 79 1 11 0 11
30 0 0 0 1 80 0 0 0 0
39 0 0 0 0 81 1 11 0 13
h0 2 1 1 N 82 0 2 0 2
h1 0 0 0 0 83 28 1047 1k 1090
L2 1 0 0 1 8L 9L 908 56 1058

Note: aSum of Sectors 1-82. Columns and rows may not add because of rounding.
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APPENDIX G-III

INDUSTRIAL DEMAND IN 2020 INDUCED THROUGH INCREASED EXPORT
CAP%CITY RESULTING FROM THE UPPER LICKING FROJECT
’ BY REGION AND INDUSTRY
(Fer $1,000 increase in export capacity) Unit: 1958 @~llarsz

Section Regilon Region Reglon Appa- Section Region Region Region /ppa-

No. 1 2. 3 lacnia No. 1 2 3 lacluis
1 2 3. 2 5 43 2 97 0 99
2 0 5 1 6 Lh 0 0 0 o)
3 0 10 0 11 45 0 0 0 0
L 0 0 0 1 46 0 0 0 0
5 0 0 0 ¢ 47 1 97 0 98
6 0 0 0 0 48 0 0 0 1.
7 0 1 0 3 L9 2 86 0 &8
3] 1 0 0 1 50 0 0 0 0
9 0 1 0 1 51 0 0 0 0

10 0 0 0 0 52 0 0 0 0

11 0 0 0 0 53 2 0 0 3

12 2 13 1 16 5k 0 15 0 15

13 0 c 0 0 55 0 34 0 34

14 3 6 . 3 10 56 0 0 0 0

15 1 L6 b 51 57 0 141 0 143

16 1 ] '3 L8 58 0 40 0 Lo

17 0 3 1 L 59 3 2 0 5

18 3 203 10 315 60 0 0 0 0

19 0 0 1 1 61 0 0 0 1

20 1 73 2 81 62 0 0 0 0

21 0 0 0 0o .63 0 0 0 0

22 ) 1 1 -2 64 0 0 0 0

23 0 - 47 - 0 L7 €5 2 10 0 13

2h 2 2. 2 6 66 1 15 1 17

25 1 2 ] 4 67 0 2 0 2

2€ c 5 2 9 68 3 31 3 36

2 ! L 1 6 £9 8 133 9 15

28 1 h 2 9 70 3 10 1 13

2 o) C 0 1 71 10 80 5 a5

30 o 0 n 0 72 1 8 0 10

31 1 2 0 3 73 2 35 3 32

22 1 0" 1 AR 1 0 0 0 -0

22 5 1 ) 3 75 1 12 1 13

2h o) 29 0 29 76 1 13, 1 1k

35 o 3" 1 5 77 3 47 3 54

36 ] o 0 4 78 0 o] 0 0
7 13 7 2 22 79 1 1 0 1

38 2 5 1 9 20 0 0 0 0

39 2 0 0 0 o1 1 15 1 17

4o 1 0 o 1 82 0 2 0 2

L 1 o) 0 1 83 23 hh2 28 kag

42 1 1 0 2 L2 05 1523 119 1737

Note: ©3um >f 3zctors 1-82. Columas and rows may not add because of roundin:.
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APPENDIX H

PERCENTAGE DISTRIBUTION OF GROSS FRIVATE DOMESTIC INVESTMENT
AND PERSONAL CONSUMPTION EXPENDITURES BY INDUSTRY SECTOR

Gross Personal Gross Personal
Industry Private Consumption Industry Private Consumption
Sector No. Investment Expenditures Sector No. Investment Expenditures
1 .33 .3b L2 .33 .16
2 20 .5h 43 52 - .06
3 .03 .08 Ly 1.98 -
L .03 - ks 2.15 -
5 - - L6 .61 -
6 .01 - W7 © 1,90 - .01
7 .02 Nollt L8 2.L3 .01
& .03 - L9 1.52 -
9 .01 .01 50 .03 -
10 - - 51 3.20 .03
11 46,94 - 52 2.09 .10
12 - - 53 2,87 .01
13 .02 .07 5L .25 A1
1 .39 " 13.19 55 .07 .13
15 - 1.33 56 2.3k .91
16 .10 .25 57 A7 .01
7 .12 .30 58 .21 .11
18 .52 3.64 59 9.03 .31
19 .02 A1 60 1.29 .01
20 .06 .06 61 2.34 3k
21 .01 - 62 1.02 .15
22 .23 .88 63 .51 .22
23 1.38 .05 6L .60 1.09
2y .06 .32 65 1.08 2.87
25 .02 .01 66 60 1.75
26 .07 Bl 67 - -
27 .06 .08 68 - 3.22
28 .08 - 69 7.50 20.83
29 .13 1.75 T0 1.15 L,25
30 - .01 T1 - 1h.84
31 .10 2.39 T2 - 3.05
32 .08 - .5k T3 - .57
32 - - Th - -
34 .02 .60 15 - 1.48
35 .01 .0k 76 Ok .96
3€ .0k .07 7 - 7.53
3? .09 ) .Ol 78 - .23
39 .09 - 79 - .16
39 .02 - 80 - 1.51
40 87 .03 81 - -
h1 .0l. .08 82 - -

Source: U.S. Department of Labor, BL3, Projections 1970: Interindustry Re-
lationships, Potential Demand and Employment, Bulletin No. 1536
(Washington: Government Printing Office, 1966), Table IV-8 & IV-II,
pp. T1-T7.

(-) means less than .005.
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WFUR,IOE MALIIeMAIN

CYCLLL uuwu CuMNPILED BY 1203 UUSTE ON 27 OCT 71 AT 09:34:00,

MAL.: BROUGHRA

STOZAGE LSED: CODE(1) wud2503 DATA(D) 0VU06033 BLANK COMMON(2) 152463

EXToKNAL KLFERENCES (BLUCK.

[IVIVI)
oUuk4
00us
GUyov
suu?
noLv
Uil
Llse
cuLd

SI1UKAGL

ouvuuL
, buul
gucl
TTFTERY
gucd
ulul
Quul
0Uul
uvul
vuul
couLlt
ouyl
Goul
ouuld
vVouy
glul
ouul
ouuu
duul
ouul
00ud
0Uul
vuud
Guuu
vuul
ovuu
guub
Guue
Juul
LUy
[FIVETRY)
uué
[FXVIVEV]

i

”
13

[

1 JITRS
NSTOPS
HLKRLUS
alule
Mlucd
ISR T ]
{ribUd
Ll
(e}

1 SS1GNMENT

ulu166
L0l4ne

Te017u4

VL2254
Lu23%ve
vy02u40
V0suzo
vlolaz
utielle
KIVTERID Y
GLued
LLLLT7Y

NILRED

0OL%10
CUULLO
voouLlz
000L73
o0uLlsbu
VOYL5S
Loo220
uLive7
0ovz3?
001342
uulds
uoLu30
0bou34
vuyu24
ul7061
yhniuy
QuLug
[TBITE 1%}
[PRVIVI VAV )
ulLuoz

1F
101lue
11206
12226
12506
13440
14170
14566
164G
c01G
241G
SF
3026
3436
4fF
%156
4526
S5F
5206
oF
v336
7F
TuS,
ALPHA
bl

uds

Cc
EILE
i

1111
14JPS
AVUNIT
V]

000V
0col
Vool
0001
2001
Uuoil
Vool
Ouul
uuol
ogcei
001
ucoo
ouol
0001
0000
gouol
0vu01
Ouod
vuol
000l
0uvU1l
ovol
00vo
vouo2
Guoo
0voo
0000
(HY
(Y
voo2
goou
oaov
0ouy

= T XL XD

NAWE)

000152
00152
u02045
002305
002355
V02717
003056
003147
000134
00VU1Y4y
0cp241
000154
V0033,
Qous3y
goo172
000%<?
000601
000203
000724
001004
00110y
ovl12ly
000256
102170
000051
000035
0oouvly
000142
ucgueo
VuLoLy
00Uz,
000uLY
VL0156

1F
10326
11446
12366
12636
13516
14276
14526
1756
2066
2u56
3F
3076
3546
uf
4256
4576
bF
5516
6006
6416
7126
bF .
AMTRX
B8lo
B6

C

1

1
ItiCARD
INJPS
IR

J

0000
00ul
0000
0001
0001
0001
0001
0001
0000
0oul
0001
0000
0001
0001
0001
ool
ool
0001
oool
0001
0061
0001
0000
0000
0000
(Y
0000
0000
0000
00v0
6000
vgo2
00CO0

DV VLT

e

(BLOCK» TYPEs RELATIVE LOCATIONe NAME)

000315 1IF
001523 10356
000310 12F
002306 12416
u02474 13036
002742 13726
003062 14336
003153 14666
V0167 2F
000176 2206
u00246 2526
0003%5 3F
000354 3206
000436 361G
002512 4oL
U534 4316
000606 4636
p00637 S036
000740 5606
L01043 620G
001102 6456
001257 732¢
$0027% 9F
00013 §
000031 B2
000036 ©7
000025 O
000006 I
poi3d2 11
00456 INJPS
LO04LB 1 INJUPS
102167 IRESG
oudlul U

0000
0000
0001
0001
0001
€00}
0001
0001
0000
0001
0001
0001
0001
nnoy
nnny
nooy
0001
0001
0001
0001
0001
0001
0000
0000
0000
0000
0000
0000
0000
n00v
0002
0000
0000

MDD X

g e -

000276
000303
002207
002307
002552
002771
003105
000076
000153
000203
000272
002130
000362
000456
oopR72
00p541}
000624
000651
000771
001055
001146
001272
000022
000023
V00032
000637
000026
000001
000046
000403
000001
000143
000012

INJPS
INTAPE

0001
0001
0001
0001
0001
0001
0001
o001
0000
0001,

.00012

0001
0001
0001
0oot
0001
0001
00013
0000
0001
0001
0001
0000
0000
0000
0000
00no
0o0n
0p0n
ooo0n
0002
0000
co00

=DV

= =t e

001460
001714
002222
002343
nnN2636
003020
003134
000103
000325
000216
000277
002510
ooou02
0004k
nasny
000546
000632
000651

e0Ni63 o

001062
00115¢C
001310
000011
n00135
000033
000040
000027
non13l
000045
000433
000002
000021
000017

10116
11076
12136
12556
13406
14126
14516
1576

2336
2676
3ng

3366
3776
4ina
4426
4776
5146

6276
6666
7506
BETA
B9

111
INJUPS
I0OTAPF

JJ
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uoul
Guul
QuUub
uluV
Quue
QVvea
h

vul 0o
0ulol
vulng
vuduy
vul0y
uvidlp
vull?
yuio7
uulll
vuliz
vulls
uully
wulls
tullo
wullo
vull?y
vJui20
Ubud2s
vuley
vul2y
vulze
vula?
vyulisgp
vulJsl
vuldg
LJlS?
uLlib
uuiy?
vulbe
vulby
Lulod
VUlbo
Lul7y
wul??7
uuel5
Lueld
vu<lo
yuel?
bue2?
uuedy
uue4y
wueld )
puesl
Luehi
Uuchl

1 coulseh
i LOLUDY
i Uouuvh
1 uooopie
K LOLL42
R V67961
R Vl4l2d
K L0Oubl

1L* c
2%
3%
ey
Sa
e
7
b c
Y&
1o
11
12»
1352
lys
ib# c
lox
i7»
ly=
19»
AL
2lv
e2n
5%
s
cL*
20%
27a
28+%
Z9%
30*
Sh*
RPN
Io*
LR
I0»
dos
374
U
IYr
H{*
4lx»
LY
434
Yoy v
4y

(
Jl 0000 1 000145 g2 0000 1
K 000U 1 000133 K 0000 1
L 000V I 000151 L 0000 1
M 0000 I 000004 MPROJ 0000
PI 0000 R 000127 P 0000 R
SFILE 0C02 R 101345 STITLE 0000 R
TTITLE 0006 R ©OVObyY U 0000 R
A 0000 R QUO0052 Y 0000 R

CrEUN

10

20

30

40

MAIN PROGRAM

COMMUN IRCARDe INTAPEsIOTAPEe IOUNIT
COMMUN TFILE(T7S,83) e TTITLE(7S¢20)
COMMuUt FILE U 250,88) ¢ TITLE(4,50,20)
COMMUN SFILE(20,8323)¢STITLE(20020)
COMMuUIe PCOST» PROU? IREG,AMTRX(3083¢83)

_DATA INCARD/S/

CALL iINPUT
CaLL IMPACT
CALL COomp

CALL OS5LABR
CALL MXFCTR
CALL ouTPUT

SToOP

SUBRUUTINE INPUT

FORMAT (315)

FORMAT (20A4)

FORMAT (3F1V.0)

FORMAT (10F12,0)

FORMAT (I3¢7X+F10.0)

FORMAT (13¢7Xe10F5e0)

READ (INCARD:4} PCOST

REAL (INCARD21) NPROJ

READ (INCARUs1l) IREG

READ (INCARDs1) INTAPEsIOTAPEfIOUNIT
READ (INCARDe1) LPRQJ

DO 1lu 1=1,LPROY

READ C(INCARD(2) (TTITLE(IrJ)»J=1,20)
Lo 1y J=1+65

READ (INCARDS) LeTFILE(IvJ)

DO 2v I=¢1:29

"READ (INCARU:2) (TTITLE(I»J)rJ=1,20)

DU 2u J=1e85

READ (INCARDL»5) LeTFILE(IeJ)

MPROy = LPRUJ+29

DV du I=350/MPROJ

READ (INCARD2) (TTITLE(IrJ) 1J=1,20)
READ (INCARD¢6) Le(TFILE(IrJ)rU=1,9)
DO 4y 125059 .
REAL (INCARU2) (TTITLE(IsJ)»J=1,20)
DO by J=leBd

READ (INCAKU»S) LeTFILE(IoJ)

U0 by iToUr0y

000146 J3
600150 K
000003 L
000062 N
000043 PI2
000057 T
000137 UACOST
000063 Y

nooo
0000

0000
0002
0000
0002
co0o0
0000

T W0 e e

000147
oooglo
000000
102166
000130
000004
000061
000053

Ju

K
LPRoJ
NPRoJ
pl2
TFILE
v

P4

0000
0000

0000
0002
0000
0002
0000

D00 0t e

n00047 K
000015 |
000055 M
102165 pcoST
000056 s
057721 TITLE
000050 y
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vudbs
vué?s
wbI00
uvudlo
vudll
vudleo
vuady
uLo27
Cualy
Lude
LUIUY
Ludd2
yuIbL
VIV L%
wUITG
vud70
uuu0l
uLlly
vubly
wudl?7
vLd2y
uuk27
vul i3S
uuluy
vukdE
vulbs
vubs)
Lu470
VYR {1}
vudbul
yudblo
uubdly
vuvlo
TITE PN
uudb27
uL O3
uuday
oLy
vudds
bubdp
uubde
Yud37
LuL a7
wuduy
YIVE=111)
uLOu]
vudly
vuou2
cudu
TR
uyubly
LUduY
Lbudtn
[l 4
Lubby
uusby

wuLbY

47
4%
49x
Hur
Six
Les
DI
Sus
LLE
Hu*
b7+
LY*
oY
[YEY
vls
24
6O
LU
L%
0O
L7*
ol &
LY
Tu*
Ti»
Tz+
T3
The
TH%
76
TT*
Tua»
‘194
Bur
Yl
Bew
bas
Lipe
uL»
86*
LT *
B
vY»
Qux
91=
e
93+
Y4y»
95«
YL *
97+
Qo
Yy
lou»
lyla»
vz

S50

60

70

bl

90

100

110

READ (INCARD»2)
READ (INCARD»S)
READ (INCARD»2)
DO 6y J=1¢83
READ (INCARD»5)
READ (INCARUD(2)
00 7y J=lrB2
READ (INCARU»S)
RLAD (INCARU»2)
DU By J=1e83
KEAD (AINCAKRD»S)
READ (INCARU(2)
DO 9y J=leBO
READ (1HNCARDU.S)
READ C(INCARUV:2)
DU 140 J=1e83
READ (INCARD»YS)
READ (LNCARUL2)
DU 140 J=1.83
READ (INCARUeS)
DO 140 1=)e9
READ (INCARUD:2)

DO 1lay JU=1leb

120

130

3

140

150
11

1
2

K]
4

READ {INCARD» 3)
READ (INCAKD»2)
D0 150 1I=1r8y
READ (INCARD 3)
READ (INCARU»2)
D0 1au I=1rb4
READ (1HCARD.2)
DU 150 I=25e32
DO 1L0 J=1¢4
READ (1INCARD(2)
CONT 1 1UE
RETUn

(TTITLE(Ted) pJ=1,20)
LeTFILE(LI» L)
(TTITLE(69¢J) eJd=1,20)

Le TFILE(690 )
(TTITLE(7004) »J=1,20)

Le TFILE(70e W)
(TTITLE(T71ed) 0 u=1,20)

Le TFILE(7L0J)
(TTITLE(72¢J) »J=1020)

L TFILE (720 J)
(TTITLE(73+J) ¢ J=1+20)

Le TFILE(73e D)
(TTITLE(742J) v y=1,20)

Le TRILE(T4eY)
(STITLE(IeJ) 0 J=1020)

(SFILEC(I+JeK) eK=1+,3)
(STITLE(10rJ) 0u=1,20)

(SFILE(10210J) yJ=1e3)
(TITLECLe2sD)0I=1,20)

(TITLEC(TIe82J)pJ=1+20)

(TITLE(UrI+,K)PK=1,20)

SUBRUUTINE IMPACT

FCith, T (1H1)
Fur<al (1HO)

Suteial flid e29yal)

FORMAT (1H s dxeI3eF11e1,F14e202Xe

XV TLN 5Xr13eFlle1,F14.2)

5

*

o

FOKMAT (1H 122X¢ *FINAL DEMAND VECTOR® ,20Xs
- "REGION® /30X > 3A4/28X0s * (DOLLARS) *)
FORMAT (1H » *NUMBER DEMAND* 26Xe * IMPACTY 24X

e, 4X r*NUMBER DEMAND'»6X» * IMPACT®)

7

FORMAT (1H ¢ *SECTOR FINAL *+5Xe *ECONOMIC®»3X»

*V%kxt, 4X ¢ *SECTOR FINAL *+5Xs *ECONQMIC®)

8

*

9
"0
11
12

FORMAT (1H ¢» 9Xs*VECTOR® r6Xs» *VECTOR sl o V%%,
13X¢ *VECTOR®+6X? *VECTOR? /32X Y2%?)

FORMAT (10F12.0)

FURMAT (1HO¢ *PROJECT COST $'/,F12.2)

FORMAT (1HO»*IMPACT REGION *¢15) .

FORMAT (1HO» *PROJECT TYPE '» 1Y)

FILE(lelel) = PCOST

DO 1y I=les2

FILE(Ye2:,1) = TF!LE(NPRkol)thCOST/1000.0)

FiLt1102,84)= FILE Lo 2,4u)+FILE(LI2,])
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http:FILLt1.2.84
http:1VECTOR..6X..VECTOR..4g
http:6X.I/MPACTI.4X
http:Ix.I3.F11.1.F14.2.2X
http:TITLE(J.I.K),K=1.20
http:TITLL(I.8.0.J=1.20
http:TITLE(1.101),I=1.20
http:STITLE(10.J).j=1.20
http:STITLE(I.J).J=1.20
http:TTITLE(74.j).J.T.1.20
http:TTITLE(73.0.J=1.20
http:TTITLE(71.0.J=1.20
http:TTITLE(70.0.J=1.20
http:TTITLE(69.0.J=1.20
http:CTTITLE(I,J),J=1.20

U586
w557
uLY62
vudoy
v VoL
uud7Q
[N
wuv Ty
tud70
LLLT77
uuol2
wuoLld
uyubly
vubuyH
uioloH
Lublo
vuoll
violy
uuoly
LuLLYH
vuLle
uvol?
yvoez
wubly
puvés
vubJil
uvoly
vuoLLs
Lubiy
Lyl 7
vun50
LULLH2
Vubdy
b7
Ccuoby
vuool
yvos2
vubbyH
uVo7y
tub7]1
uudT72
vueu73
o7y
uub7s
vuL?7
uu7u0
v’y
vu7u2
uL 704
wu oy
UUVUU

wully
UUIA “
vl
vl
[V e
(¥R V) I-".’.

ARIRY
1yt
1052
1vu*
lu7*
Vb4
Ty
lius
111%
1ics
1154
llyx
115

11u4.

Li/»
1lys
Lius
Youx
121
le2#
125%
letx
l2bh»
lco*
le7=
letis
icOw
150%
11w
lo2+
155+
1oux
130
1ipx
157
lops
lousx
1y
141+
142%
1y 5%
itusx
15
140%
1474
ley*
149
1bHu=x
151
lhe#*
153*
lous
1bo
PRITILY
157+
lue

1Lu#*

20

30

40

uy
45
46

50

51

FéLE(linSJ) TFILE (NPROJ*83) % (PCOST/1000.0)

U U 1=t

FILE(L1e3,I) = FILE(Ls2,1) ~
IF (iREG.EQe1l) IR=2¢0 )
IF (AREG.EQ.2) IR=23

IF (1REG.Eue¢3) IR=20

Du 3u I=13

K = 1+]IR s

A = yeb

V0 Su J=1leb2

A = rILE(L1e30J)I*TFILE(K,U)

FILEtLeSed) = A

FILE(495eJ) = A¢FILE(U4,50J)

FILELLrSeB4)= A+FILE(I,5.80)

FILE (B eSrBu)= A+FILE(4,5084)

A = FILE(1e3¢83)#TFILE(KB3)

FILL(I1+¢5¢83)= A

FILEt495,83)= AFILE(U4,5,83)

A= vel
8 = uel
C = uel

DO 4y L=1,3

DO 4y, M=103

K = mt{lL=1)%3

U0 4y 1I=1.85

KEAD (INTAPE»9) (AMIRX(MrIsdJ)eJ=1+83)
DO 4y I=1,83

A = Vel

DU 44 J=1,83

b = rILE(MerSeJ)

61

A = AH(B2AMTRX(MeIrJ))
FILE(Le8eI) = FILE(Ls8B,T)+A
CO.JT‘NUE

= ue0
B = Je0
C = Ue 0
DO 51 1I=1e3

D0 Sy J=ir82

A= FILE(Iv8ed)
i3 = oA
C = C*+A

FILE(4¢8BrJ) = FILE(ur8sy)en

Az FILE(I+8083)

FILE(L8:83) = A )
FILELL»8084) = B

FILE(4+8¢83) FILE(4e8,83)+a
A S uel °

B = u.l

FILE(4»8,84) = C

C = vl

wRITL (IOUNIT»))

«RITc (TOUNET»3) (TITLE(1s1r3)s1=1,20)
WwikITe (IOUNIT10) PCOST

«RIT. (IQUINETe11) IREG

wRiTe (TOUNIT.12) NPROJY

wicIT_ (TQUNLITel)

00 LL 1=k


http:IOUNIT.12
http:10U(.1T.10
http:TITLE(1.1.I).1=1.20
http:�FILE(4.8.84
http:�FILL:(i.8.84
http:�FILE(1.8.83
http:1LE(I.8.83
http:AMTRX(M.I.J).J=1.83
http:A+FILE(4.5.83
http:�FILL(I.5.83
http:1-1LE(1.3.83)*TFILL(K.83
http:A+FILL(4.5.84
http:FILEt4.5.84
http:A+FILE(I.5.84
http:�FILEt/.5.84

uvioy
vuT3s
vuluy
vu T4y
vi’5u
wuibho
vuloy
vvloz
v 7on

vulb?

vul70
w70
viluyl
uiluy
vilvGY
vally
Uivla
ville
vi017
givao
vibzy
vilzz
vil23
uilzy
u102%
0alesy
valal
01034
V1637
vy
ualuy
Libey
Galuy
G104y
UlU4p
vlvuayz
uiU5S0
vi10%51
01052
vilb3
vilUby
U105y
ulUSs
ullsy
ulld0
vi1bbl
uilb2
ulue
uludy
uiVoy
uil6y
Uilo7
viu7g
Ulv73
vil7e
Uiu7}y
GiLTy

ALU%
lolx
loc»
luos
lous
lobs
lotre
lo7+%
lousx
loys
L/u*
1/71=

L7e»

1750

174

175
1704
177»+
1/0%
179%
1604
101
VL]
15
loh
lyo%
loo=
167»
1eus
1u9x=
190*
191«
192%
195»
194 »
1y %
1904
197«
19s»
199 =
2Uu%
2012
2024
2US%
200L%
2UH*
20b*
20 /»
20u»
2U9s
210%
211%
2lex
<104
21ux%
21b
2lu=x

wRITe (IOUNIT.1)
ARITL (TUUNLTPS) (TITLE(I28¢J)0oJ=6920)
wikITe (IQUNLTe2)
WwRIT. (JOUNLT»S) (TITLE(198oJ)eJd=3+5)
WRIT. (IQUN1T,2) .
WRIT,. (IOUNLTT)
wk1lT. (IQUNLITer6)
WRITL (IuuniTe8)
JO by J=1r42
JJ = JH42
60 4RITe (LOUNLT»4) JrFILE(IeSeJ)sFILE(Irgrd) e
* . JUIFILE(IeSeJJ) oFILEC(I,80JJ)
bl WRITe (IOUNIT.1)
RETUitid
SUBRUUTIE COMP
UL ly I=1.93
D0 1y J=1e33
FILE(I e d)
AMTFILE (690 J)
A*TFILE(T70+J)
A*TFILE(T710J)
A*TFILE(720V)
A*TFILE(73,J)
*FILECIrlled) = B+C
FILE(IrlS5eJ) = E+F
10 FILEtIr24sJ) = DH+E+F
DO 2y I=1,3
DO 2u J=1+83

nmnMCOXI>

A = FILE(legoJ)*TFILE(S00J)
B = FILEtIrl2o)
IF (UeGT.80) A=0.0
Bl = A*TFILE(S51+J)*TFILE(60r1)
B2 = ARTFILE(S2:J)*TFILE(61e1)
‘B3 = A*TFILE(S3+2J)*TFILE(B2,1)
BY = AxTFILE(SU e J)*TFILE(63e})
BS = A*TFILE(SS50J)*TFILE(HYe]1)
B = A*TFILE(S6+J)*TIFILE(H65r])
B7 = A*TFILE(S7¢V)*TFILE(6611)
B8 = AsTFILE(S5B8+J)*TFILE(671)
B9 = A*TFILE(S9¢J)*TFILE(680])
Blu= J1+682+33+34+35+36+p37+B8+B9
C = u/v10
1 = B1#C
B2 = v2»C -
B3 = 33«C
‘B4 = uu=C
BS = U45#C
86 = Uu6=xC
'‘B? = b7=C
By = psxC
BY = 19xC
FILE(LI+20eJ) = C
FILE(lr42,J) = Bl
FILE(LoU43,J) = B2
FILE(Ieg4ned) = 83
TRILECINuD0d) = B4
FILE(letined) = BS
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http:J.(,T.80
http:JJ.FILE(I.5.JJ).FILE(I,8.JJ
http:TITLE(I.8.8).J=6.20

ulu7Y 217* FILE(LIe47,J) = @36
ulu7e 2l Filtdielied) = 87
viv7v’ 219 FilLt(irt9oJ) = B8
ullug 220 FILE(Le50+J) = B9
vilol 221» 20 FILE(Ie10+J) = B1O
viliy 222 % PI = 3.1415926%36
wiiLy cede Pl2= Pl1/2.0

uLloo 224 DO 3, IIIi=iel2
Ldaldl: 220 I = 31112

vllile PPRTL 111 = 3

villy 2T x IF (,.06T.9) I=10
uills 2z« 1F (4.EQ.10) J11=83
vill? P DU 3, 11=1.111
udlz?2 250« K e

vilzy 251+ A SFILE(IvKe1)

nuyun

vilzyg 2o B8 SEILE(LeKe2)
ualey, e Cc LFILEC(LeK» 3)
vilee FAVTEY IF {LaellTeB) A=g
ulady 2oIH* IF (...(:T.C) A=C
vilse 2ov = (A=B)/(C~B8)
uildys 231 = prlrw-pl2
vilisu 2544 = WPl

ull3sg 2539 = UeHF(SIN(D)+1,.0)
Uil3e 240 1.0=C0OS(E)
uil3? 24)» SINCE)

ulldg U4 IR L DY

ualuy 249%
Lallls 2414 x

F (i.EQ.10) u=15
0O 3u L=1:83

MXZETO=CN<SXMC S
TRTHIN]

vilbg FA I =N

uelly 2iue = 11

ull5o 24 /% F (1.EQe1u) M=11
ullb2 Zub* IF (1.EQ.,10) Kk=I11l-9
Galhy 245 IF ([+EQ.106AMNDsL.GTe1) GO TO 30
viltdy 2hue F = rlLE(KeJrM)

Uadd? bl e S = LiF*w

uiiby 2Lz e T = 1+FeX

ullby} 2534 U = y+Fasy

vl <4 Vv = yiFss

vidUy Ut SO CuidTinul

uiloy Zhur M= 11424

bllon FYAS N = ;=1

uslo7 2ou7 I¥ (1.E£0Q410) MzK+37
vil?1 2597 IF (L1eEQ,10) N=II~1
[TF 9 Oy XY 2Ou* N = ntl

ull?74 2ol FILE(LeMsN) = § .
vil7y o2+ FILE(2/MeN) = T

Ui1l76 2oyt FILE(SerMeN) = U

val77 2u4 FILE(4eMoaN) = vV

Licety dub+ S = uel

ulevuy 2on* T = vel

ulet2 cu?* U = uel

viels ol V = ye0

Ly Zots 35 CunT  HUE

vagl?y 27ur DO 41 12103

Wkt L2 271 DO 4, JUS1egd

vicilh Y P IF (Uet@a 6) GO TO 41

uiel? Y AVE S IF (L.20. 7) 50 TO 41
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uizgbo
vadd7
uid73
ulery
U177
uldv
Uid01
vido2
U104
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vidv?
vidle
Vidl3
vldly
uldly
vidle
Ladl7
uia2e
Vad?i
uloe2
vioey
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uiS27
Jid32
ulads
01230
uld57
Ulsu2
ulduy
uldys
tadup
Vadbl
vwidhe
vildhHy
ULI%L
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LivLa
Liod7
L4000
(K]

2Tux»
<Tox%
2702
eflls
27Tu*
219
ZdLa
20l1%
282 ¥
L3
Pt R
<ubr
411
2b'74
Zote
PYATEY
Ui
ceYax
2uen
2Yo
294«
9L
2904
297»
cSLA
289 %
Jous
3012
Sp2x*
3ud>
3uls
dudx
Vo™
SU7»
306+
3uy+
Silus
31«
Slis
31
Slua
S10%
lox
dr7»
Slus
319+
dzux
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Sez*
3ese
dz2u
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DO 4y K=1r82

FILE(Ls28¢K) TFILE(74,K)

FILE(SrJeK) = FILEW&»JrK)+FILE(IvJrK)

FILE14rJe84) = FILE(4oJrBUYHFILE(IvJsK) :
FILEt(loJr848) = FILE(LIrJrBUIHFILE(IrJiK)

FILE(1r18e83)= TFILE(74,83)

COUNT LNUE .

U0 Sy I=1e4
DO by J=25927
DU Sy K=1r9
FILE L v289K)
FILE(Lr28,10)
FILE(Ledr10)
DU 6u 121,93
DO Gy U=le b
DO 6y K=1085
L = L+57
FILE11e30eJ) = FILE(Ie300/J)+FILE(JrLK)
FILE(4¢300J) = FILE(U2»3UrJIH+FILE(JrLsK)
RETURN

SUBRUUTINE OSLABR

DIMEWSION Y(4,9)

FILECIs28+K)4FILECT v geK)
FILECI,28910)+FILE(IsJsK)
FILECLoJr20)4FILE(IvyeK)

Pl = 3.1415926536

PI2 = Pl 7 2,

DO lu I = 19

FlLE\i!Mlil) = TFILE(NPROJ+29:1) * (PCOST/1000,)

11 =

IF(IKE6G=2)30+20¢30

K=4

G0 Ty 40

K=IRcG

Y(1r il )S(SFILECII s Kel)=SFILEC(IIsKr2))/(SFILECIT Ky3)=gFILE(ILI,Kr2))

ALPHA = ( Pl = Y(1°1)) = PI2

BETA = P12 * Y(1.I)

Y(2r1) = 5 &« { SIN(ALPHA) + 1, )

Y(3r,) = 1. = COS(BETA)

Yluea) = SIN(BETA)

DU lu J 2 1%

FILE(J92991) = Y(Jrl) = FILE(1lr4l,1)
FILE(Jr29910) = FILE(J,299¢10) + FILE(Jy2901)
RETUid

SUBRUVUTINE MXFCTR

UACOULT = TFILE(NPROJ+29,1) = (PCOST/10p0.0)
DU lul = 103

‘DO lu J = 1r4

FILEtIv31eJd) = (UACOST + FILE(I,18+84) ) * (FILE(JreI+24010) +
'  FILE(1¢30¢J)) /7 (FILE(Xs3le88) + FILE(I0»14,84))
FILEt(4e31eJ) = FILE(Ge33eJ)4FILECTIr310y)
RETUrN
SUSRUUTINE OQUTPUT
FORMAT ( L1H1»91Xs 30HEMPLOYMENT GENERATION BENEFITS )
FORMAT ( 1HO,46Xs10A4 // TuX,25HTYPE CF RESPONSE FUNCTION / 19Xe

* 1YHRLGION /7 OCCUPATION,2uXs6HLINEAR, 66X 12HINTERMEDIATE v84X,
4 11H_OWER=BOUNDr4X* 1 LHUPPER=BOUND )

FORMAT € 16Xv10A4,4FLS.2 )
Lo 1y ISl
FitE(led200) = FILEC(Lo 320 I)4FILE(I925010)
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1965
ulibe
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vl 379
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uaa?7
uil02
V14U
Ui%l0
ville
vik21
galzz
valeys
vik2u
ui%25
vildi)
vably
vityy
va455
Ji460
ULltT7y
ULe7S

331 % FILE(2¢32,1) =
3324 FILE(3r3201) =
395+ FILE(4+¢32:)1) =
3oux FILE(IREGeI2r 1)
33L* FILE(Ue 3201) =
33u* DO lu J=1.3
LEYAN FILE(Jr d2el) =
296 * FILE(4232:1) =
539+ FilE(Jr32,1) =
REYUES 10 FILE (403201) =
34 1% DO 2y I = 25,29
S IF (4 «EQe¢ 2%)
REXLS WRITL(IOUNIT2)
Sty » DO 2v U =1010
Subs J1 = MOD(JeJ)
KUY J2 = Mo tJde )
3474 JI T Ul ¢+ 2
S40* Jhb = oyl + e¢b
349+ 20 wRIT_(LOUNIT,»3)
SLUA DO 3u 1=30,52
3blx IF ((1 +EQ. 30)
b ARITE LIOUNIT ) 2)
355* DO 3u J = 1ok
Sl 30 WRITL(IOUNIT,3)
355 * RETUrN
3bo= END
ENU OF COMPILATION: NO

FILE(2¢32¢/I)+FILE(1»26910)
FILE(3¢32+/I)+FILE(1+27010)
FILE(G4¢32+I)4FILE(1r28,10)
= FILE(IREGe 32, I)+FILE(1+29r10)
FILE(Q'32'I)*FILE(1'29'10)

FILE(J'32'1)*FILE(J'3C'I)
FILE(Q!3291)+F1LE(J'30r1)
FILE(U»320 1) ¢FILE(JUr3101)
FILECU» 32/ I)+FILE(Jr 329 1)

+ORe (1 .EQ. 28)) WRITE(IOUNIT,1)
(TITLE(1eIed)eu=1,10)

(TITLE(U30J4eK) o K=1,10) s (FILE(LeIrJ) oL=1,4)

«OR. (I LEQ. 32)) WRITE(IOUNIT.1)
(TITLE(1eI0J)rJd=1,10)

(TITLE(2,J4280L) s L=1020) v (FILE(JsIvK) rK=104)
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