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FOREWORD 


A. PURPOSE. 


This research study was written as a doctorate dissertation by the 


author while being employed by the Corps of Engineers. The topic is one 


for which intense interest has been displayed by Congress and the Executive 


Branch. The existence of structural unemployment and depressed regions 


has led to a concern for expanding the analysis of public works projects 


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 depressed 


area, (2) to relate such benefits to the social cost and economic benefit-


cost ratio, and (3) to analyze the sensitivity of employment generation 


benefits to various types and locations of water project 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 materials 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 development of guidelines for project evaluation and 


selection. 
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 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 EMPLOYMENT 

GENERATION BENEFITS OF A PUBLIC WATER RESOURCE 


DEVELOPMENT PROJECT IN APPALACHIA 


The major criticism of the traditional benefit-cost analysis : 


, has been centered around the implicit assumption of full employment
 

conditions. Since public investment 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 


measuring Employment Generation Benefits resulting from a federal 


water resource investment in a depressed area, (?) to relate r 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 Project in the Appalachian portion of 


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 estimation 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 


available to satisfy the incremental demand. 

lii 




Following this analysis, the response functions of labor and 


capital to incremental factor demand from the pool of idle 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 Project 


to reflect additional social benefits and/or a reduction in social 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 by substituting alternative types 


of projects. 


This research ends with the conclusion that Employment Genera­

tion Benefits resulting either from the construction phase of the Upper 


Licking Project or from the economic expansion induced by the project 


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 output, 


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. 
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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 society, i.e., social cost 1 1 


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 


1Social costs of a project may also refer to undesirable things 

to society such as overcrowding, noise, pollution or inequal distri­
bution of income, etc. In this study, however, the term of "social 

cost" is strictly limited to opportunity cost of factors of production 

directly and indirectly utilized for the project. 


2
See 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 Economy in Government of the Joint 

Economic Committee, 91st Cong., 1st Seas., May 12 and 14, 1969. 


3The utility of using leisure time depends on whether leisure 

is voluntary or involuntary. To the extent that there is 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 is no opportunity cost associated 

with idle capital. 


1 
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opportunity casts 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. 


'Although 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 


cyclical unemployment conditions. Eckstein4 argues that many public in-


vestments such as those in water resource development projects involve a 


planning period so lengthy that actual construction might take place after 


prosperity has returned. McKean 5 argues that the uncertainty associated 


with future unemployment conditions may 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. 


reflect the differences between market cost price data and their social 


cost counterparts under severely depressed 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 credited in addition to primary benefits, and conversely, 


others have advocated that actual project costs (money costa) should be 


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


4 .
Otto Eckstein, Water Resource Development, The Economics of Pro-

ject Evaluation (CaMbridge: Harvard University Press, 1958), pp. 32-33. 


5Ronald McKean, Efficiency in Government Through Systems Analysis 

(New York: John Wiley and Sons, 1958), pp. 157-58. 
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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 idle resources which are equal to overstated social costs. 


Public investments under depressed conditions are often defended 


on the basis that they anticipated a favorable B/C ratio if the discrep­

ancy between market and social costs is reconciled. These decisions 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 a significant magnitude and should be measur­

able under various investment conditions. Some public projects are in­

tended to stimulate the potential for the long-term development of a de­

pressed region, as indicated in the Appalachian Development Act, 7 among 


ethers, rather than to remedy a short-term recession. If this is the 


case, the investigation of investment impact on EGB should be extended 


beyond the initial phase of investment to the ultimate phase of economic 


development. .These investments anticipate large future gains will 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. 


7The Appalachian Development Act of 1965 states: 

Sec. 2... The Congress...concludes that regionwide development 


is feasible, desirable, and urgently needed. It is, therefore, the pur­
pose of this Act to assist the regio 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. 
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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 


8
demands for inputs (e.g., national demand). Project location may be 


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 type and location of the expenditure and the distribution pattern of 


idle resources. The development of a model and methodology to measure 


both short- and long-term9 EGB under various investment conditions is 


vital for this end. 


8National 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. 


4 3 
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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 


Krutilla10 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 social 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 1959-1964, a period charac­

terized by considerable cyclical unemployment. This 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-


mand. 11 It is an ex post study which is limited to the short-term impact 


on idle resources during the construction phase of the project. The 


12

Upper Licking River Project Study (referred to henceforth as ULP) 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 


10Robert 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). 


While 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. 


U.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 benefit-cost ratio within 


the Upper Licking Area. 
14 An extensive industrial location study was utilized, and 


long-term industrial growth 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 eitimated for three 


skill levels. 


While there are differences, two recent studies by the Office of Business 


15
Economics (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) utilization of a cohort labor migration model in estimating unemploy­

ment in the Upper Licking Area, (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 employed with­

in the local area according to age and sex classification. All studies except 


Haveman and Krutilla are primarily concerned 'with the estimate of long-term impacts 


of economic development on idle resources. However, these studies are limited to 


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


14The Upper Licking Area is located in the Appalachian portion of Ken­
tucky and includes six countios: Magof fin, Breathitt, Floyd, Johnson, Morgan and 


The Upper Licking Area was considered to be the main source of labor sup-

ply for the construction of the project and industrial expansion induced by the project. 


15U.S. Department of Commerce, Office of Business 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. 


16
G.K. Kripalani, "Structural Un-mployment in the Evaluation of Natural Re­
source Projects," in Estimation of First Ruund and Selected Subsequent Income Effects 

of Water Resources Investment, repurc 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 


(4) 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 




8 


ULP which was recommended for construction in the SalyersvilleRoyalton 


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 studies. 


EGB are the result of the existence of idle resources. In Chap-

, 


ter I, historical trends of total national unemployments, and by major 


occupation, 17 and unemployment in Appalachia will be examined. A rationale 


showing the need to investigate idle resources by type and area and the 


selection of Appalachia as a model region to incorporate EGB not here­

tofore included in the traditional B/C analysis will be presented. 


Idle resources are broadly classified into unemployed labor 


and industrial excess capacity which was 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 occupations 

which consist of (1) professional and technical workers, (2) managers, 

officials and proprietors, (3) clerical workers, (4) sales' workers, (5) 

craftsmen and foremen, (6) operatives, (7) nonfarm laborers, (8) service 

workers and (9) farmers and farm laborers. 
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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. Howeyer, in order 

to demonstrate application of the procedures developed herein, construc­
tion was assumed to start in 1970 when this study was initiated. 


19—
-The 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 is 

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 (0 & M), and (3) local econ­

omic development (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 0 & 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 and 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 interregional In­

20
put-Output Model of Appalachia. 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) determined 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. 


20Research 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. 
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Gross outputs generated by each final demand vector will be equated with 


demand for labor, capital and mixed factors, 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 ULF 


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 


-mixed 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 capable 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 


(4) To assist policy makers in project evaluation by providing a 


comprehensive analysis of (a) the structure of total final demand 


imposed on the regional economy and CO the geographical distribution 


of industrial and occupational demand. 




CRAFTER I 


ESTIMATES OF UNEMPLOYMENT AND OF 

EXCESS INDUSTRIAL CAPACITY 


The 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 officially 


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 


'The 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 Labor 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 civilian labor force. 


Total National Unemployment 


Table 1 shows the rates of U.S. unemployment, in total, as well 


as by major occupations 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 1958. 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 (1949-50 and 


1954-55 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 


picture of idle resources. If one looks at resources in terms of their 


detailed classification, the magnitude and the period of idleness should 


be more distinctive. Total and occupational unemployment rates since 


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


2See detailed discussion U.S. Department of Labor, Bureau of 

Labor Statistics, "Technical Note" in Employment and Earnings series. 
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TABLE 1 


U.S. UNEMPLOYMENT RATE OF PERSONS 16 YEARS OLD AND OVERa BY OCCUPATION GROUP 

1947 - 1970 


Managrs.� Crafts-�Non-�Farmers 

Total� Clerical Sales men &��Service & Farm
Prof .& Officials� Opera- farm�


Year Unemp.�Proprietors Workers� Labor Workers Laborers
Tech.� Workers Foremen tives�

1947�1.9�2.9�
2.6 3.8 5.1���4.5�2.5 


1948�1.7�1.0�2.3�3.4 7.5�

3.9�1.2� 7.5�


2.1
2.9 4.1���4.5�

1949�5.9�1.9�1.5�3.5 5-9��


3.8�

12.9�3.6
3.8� 8.o�5.9�


6.8���6.5�
4.0 5.6 11.7�4.6
5.3�2.2�1.6�3.4�
1950�

5.6�1.8
4.3���4.2�
3.3�1.0�2.8 


1952� .7�

1951�1.5�2.1�2.6 


2.5�2.4�5.7�2.0
3.0�1.0�1.8� 3.9�3.7�

2.1 2.6 3.2���3.4�
6.1�2.2
2.9� 1.7�
1953�.9�-9�


10.7�
5.5�1.2�3.1�4.9 7.6��5.2�3.7
1954�1.6� 3.7�

5.4�
10.2�
4.4�
1955�1.0�-9�2.6�2.4 4.0 5.7��� 3.3 


5.4�4.7�3.4
8.2�
4.1�
1956�1.0�•.8�2.4�2.7�3.2�

9.4�
4.3�1.0�2.8�2.6 3.8 6.3���4.8�3.3
1957�1.2� H


15.0�6.9�3.2�ON
4.4�4.1 6.8 11.0���
6.8�1.7�
1958�2.0�

12.6�
3.8�7.6�6.1�2.6
1959�1.7�1.3� 5.3�
5.5� 3.7�

12.6�2.7
5.5� 5.3�
1960�1.7�1.4�3.8�3.8�8.0�5.8�


7.2�
14.7�2.8
6.7�1.8�
1961�2.0�4.6�4.9 6.3 9.6���

6.2�2.3
5.5� 4.3 5.1��12.5�
1962�1.7�1.5�4.0� 7.5�

6.1�
12.4�3.0
5.7�1.5�
1963�1.8�4.0�4.3 4.8 7.5���


lo.8�3.1
4.1 6.6��6.0�
5.2�1.7�1.4�3.5�
1964� 3.7�

8.6�
3.4 3.6�� 5.3�2.6
4.5�
1965�1.5�1.1�3.3� 5.5�

7.4�2.2
3.8�1.0�
1966�1.3�2.9�2.8 2.8 4.4���4.6�

7.8�2.3
3.1�3.2 2.5 5.0���4.5�3.8�
1967�1.3�.9�
7.2�2.1
2.8 2.4 4.5���4•4�
3.6�1.2�1.0�3.0�
1968�

6.7�
2.2 4.4��4.2�1.9
3.5�
1969�1.3�.9�3.0�2.9�


7.1�� 2.6
4.9�1.3�4.0�3.8 5.3�
1970�2.0� 3.9� 9.5�


aUnemployment rate during 1947-1957 is based on persons of 14 years and over. 


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




FIGURE 2 
UNEMPLOYMENT RATE BY OCCUPATION 
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years certain occupations, such as blue-collar and service workers, show 


higher unemployment rates than those of white collar-workers 3 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 234 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, 344 percent for opera­

tives and 246 percent for nonfarm laborers. 


Since significant differences in unemployment rates of each 


occupation were obscured by the total unemployment rate, it is highly 


desirable to distinguish unemployment by detailed occupation in order 


to determine a full employment policy. Due to the limited statistical 


information only nine major occupational groups will be distinguished for 


an estimation of unemployment in this study. 


3Blue-collar 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 employment is, however, 


an ambiguous one. Since 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 


with a satisfactory full employment level for national planning purposes. 4 


However, this rate shows a declining tendency as the information system 


related to unemployment improves. Since unemployment by each major oc-. 


cupation 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 associated with each occupation are: .9 percent for 


4U.S. Government, Economic Report of the President (Washington: 

U.S. Government Printing Office, 1971), pp. 75-78. 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 

limit constitutes a long-term allowance for the continuing short-term 

frictional unemployment cycle between jobs, the recent tendency to re­
duce this limit 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: Its Measurement and 

Significance" in Proceedings of the Business and Economic Statistics 

Section, American Statistical Association, 1962, pp. 98-104. 
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professional and technicians and managers, officials and proprietors, 


1.7 percent 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 Evaluation of Federal Water Resource 

Investments Under National 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 significance 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, 0 & 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 


which are in fact employed as the result of the project investment. 


(2) In 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 plan 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 chronically 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 unemployment 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 gradually declining 


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


5It 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��1966��1968�
1965 1967�1969 

3.6�
4.5 3.8�3.5
U.S. Total 5.6 5.5��3.8��


Appalachia (State )a 

4.1�3.8
6.9��4.1��4.4�
Alabama�5.9 4.5 


5.0 4.2��4.2�
4.8�3.6
Georgia�4.8 8.0��

Kentucky�8.6 13.0��9.6��8.7�7.5
10.5 9.1�


5.8�
7.9��4.6��
Maryland�7.9 5.7 5.2�5.3 

4.5��5.2�
9.7��4.8�3.4
Mississippi�5.1 5.8 


4.3 3.7�4.o
5.2 5.7��3.5��3•7�
New York�

3.0
6.2���4.0��3.3�
North Carolina 4.4 4.4 3.9�


5.2�4.4
7.8��4.9��4.6�
Ohio�7.3 5.6 

4.0�
Pennsylvania�7.9 9.8��4.4 3.6��3.4�3.3 


South Carolina 3.6 4.2���2.8��3.4�
3.9 3.7�3.0 

3.7
4.0�
7.1��3.7��
Tennessee�6.o 4.2 4.4�


4.6��4.9�
7.5��4.9�4.8
Virginia�7.0 5.4 

7.9 6.4�5.5
West Virginia 8.4 12.1���6.8��6.2�


3.9
4.2�
Total�6.8 8.7��5.1 4.3��4.6�


Upper Licking Area (County)b 

8.7
28.4��31.5��18.6�
Breathitt�10.3 33.9 24.7�


Floyd , 12.9 16.6��15.0 14.2��11.5�
11.5�8.6 

14.0 8.5��12.7�
8.7�8.o
Johnson�11.7 15.0��


Mag9ffin�21.3 21.2 20.0�23.3
19.5��24.4��18.2�

Morgan�5.8 9.0 6.0�6.4
12.4��12.6��5.2�
Ii5.7��18.8��11.5�7.4
13.8 14.2�
Wolfe�3.6 


Total�10.9 16.8 12.6�10.4
16.8��16.4��13.0�


aStates, except West Virginia, represent the Appalachian portion of State. 

All State of West Virginia is located in Appalachia 


bThe 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. 
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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 Kentucky 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 for 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. 


Appalachia: 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. al. 7 The Appalachian Region has been and would be depressed
-


for a long time to come and thus, subject to a national development 


policy in recent years. The region has been selected as a pioneering 


model in which a plan formulation and economic evaluation of a federal 


water 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 


8
costs in terms of foregone EGB from alternative use. These foregone 


EGB are associated with four alternative classes of investment oppor­

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


7Nevins D. Boxter et. al., "Unemployment and Cost-Benefit 

Analysis," Public Finance, Vol. XXIV, No. 1 (1969). 


8

Benefits from investment are not limited to EGB and could in­

clude productivity gains. Productivity gains could be realized from 

investments both in depressed as well as in fully employed economics. 

Because of the difficulty in measuring 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, indirect, 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 a 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 sUbsidy. 9 The third class is 


between a public investment in water resources and a public investment 


in non-water related programs and projects. This type of EGB foregone 


cannot be investigated due to a lack of available 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 assumed 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 initiative and effort or indirectly through 

government subsidies. In 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 sane rate was adopted by the Office of Business Economics in pro­

jecting U.S. employment during the perios 1940-2020. 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 includes extremely depressed areas as well as 


fully employed economies, relative to the national average. In ordIr 


to reflect more distinctive economic, social and special 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-


ject Impact Area of the ULP) are shown in Plate 1. The sane subdivision 


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


10
U.S. Army Corps of Engineers, Office of Appalachian Studies, 

Appendix E: Economic Base Study to Development of Water Resources in 

Appalachia, prepared by Office of Business Economics 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 BetweenUnemployment Data for 

The United States and Appalachia 


Data for total and occupational unemployment in Appalachia, its 


subregions and the Upper Licking Area are available from the 1960 census 


through the Appalachian 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 shown in Table 2, the unemployment rate in Appalachia 


has been declining along with the national rate during the past decade. 


Although the unemployment rate in Appalachia has been significantly 


higher than 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 2�(Coefficient of correlation)
.92609�


2
 .85765�


Y = unemployment rate of Appalachia 


X = unemployment rate of the U.S. 


r =�(Coefficient of determination) 


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 previous section, the total national average unemploy­

ment rates during the period of construction (1970 - 1973) and the 


remaining period of economic analysis of the UL? (1973 - 2020) were 


estimated. These were 4.6 percent and four percent, respectively. 


Unemployment rates in Pppalachia 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 


Appalachia 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 4.8 percent for the re­

maining period (henceforth represented by 1980) the employment rate in 


the same periods will be 94.1 and 95.2 percent respectively. The labor 


force will be obtained by dividing the quantity employed by the em-




30 


ployment 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 1970 are not actual, but are estimated average 


'figures for the construction period of the ULP. Average total unem­

ployed labor during 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 data 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 6.5 percent, 


while the rate for the U.S. was 5.6 percent. The unemployment rate 


was 7.1 percent in Region 1, 7.3 percent in Region 2 and 4.8 percent 


in Region 3. These rates are equivalent to 109.2, 112.3, and 73.8 


percent of Appalachia's unemployment rate respectively. 11 Although 


Region 3 is in Appalachia, its unemployment rate in 1960 was below the 


national average. 


1119e.^
ou 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. 


http:respectively.11
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TABLE 3 

ESTIMATE OF LABOR FORCE, EMPLOYMENT AND 
=EMPLOYMENT IN APPALACHIA 

1970-2020 

Rate of�Rate of 

Year Labor Force° EmployMenta Employmentb�
Unemployment Unemployment 


1970�7,154,922 6,732 ,782 94.1 14.22,111.0 5.9 

1980�7,984,000 7,601,000 95.2 383,242 4.8 

1990�9,226,000 8,783,000 95.2 442,848 4.8 

2000 10,467,000 9,965,000 95.2 502,416 4.8 

2010 11,980,000 11,1405,000 95.2 575,040 4.8 

2020 13,808,000 13,111.5,000 95.2 662,984 4.8 

aEmployment estimate is from U.S. Army Corps of Engineers, Office 
of Appalachian Studies, Appendix E: 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. 

b

The rate of employment was determined as the remainder of 100 


percent minus unemployment rate. 


eThe labor force was determined by dividing employment by the 

rate of employment, times 100. 
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In the absence of better information, 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, 5.4, 


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 to be located, was 


over rive times the 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 in the Upper 
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TAME . 4 


ESTIMATE OF LABOR FORCE AND UNEMPLOYMENT . 

IN SUBREGIONS OF APPALACHIA 


1960, 1970 & 1980 , 


2..2aa 1970�1980 

Labor Force 


3,165,358� 4,047,888 

Region 2�1,975,556�1,402,365�1,564,864 

Region 3�1,857,567�2,371,248 


Region 1� ' 3,627,5 45�


2.125,012�

Appalachia�6,247,853�7,984,000
7,154,922�


Unemployment 


Region 1�225,637�234,314�212,109 

Region 2�89,453�92,556�84,346 

Region 3�89,009�93,504�83,942 

Appalachia�404,099�420,374�380,397 


Unemployment Rate 


Region.i�7.1�6.4 5.2 

Region 2�7.3 6. 6 5.4 

Region 3�4.8�4.4 3.5 

Appalachia�6.5�' 5.9 4.8-


aStatistl:cs fOr 1960 are the result of a census report which Was 


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


The average unimtloyment rate during..the.1960's for all Appala­

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. The: estimated unemployment rate of the Upper Licking Area will 


be obtained as the result of multiplying the estimated unemployment 


rate of Appalachia by 258 percent. Thus, the unemployment rate of the 


Upper Licking Area is expected to be 15.2 perceint in 1970 and 12.4 


•�
percent in 1980. , 


12

The labor force of the Upper Licking Area in 1967 . was 20,557.
 

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. The estimated labor force in the Upper Licking . 


3 = 20,115 for 1970 and Area is expected to be 20,557 X (1 - .0072)
 

20,557 X (1 - .0072) 131= 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 


Distribution 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 


12Appalachian Regional Commission, Appalachian -Data Bciolc ., V61. 3. -

Kentucky, 2nd Ed., Apr:., 1970. 
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of unemployment 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 industrial 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 sane 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 States, Appalachia and the Appalachian regions in 1960 were 


so arranged in Table 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, 


and clerical and service workers within the total labor force in Appala­

chia has been lower than that of national averages. But the relative 


shares 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 and 


serviee workers, 37.6 percent for blue-collar workers and 7.9 percent 


farmers and farm workers. The labor force in Appalachia was distributed 


among 44.8 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 percentage distribution of total 


unemployment among each occupation parallels to the pattern of labor 


force distribution except for sales workers. The relative percentage 


distribution of unemployment of white-collar and service workers is less 
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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 %r01str1but1on of Labor Force Distribution of Unemploynent 

Occupation U.S. App. Reg.1 Reg.2 Reg.3 U.S. App. Reg.1 Reg.2 Reg.3 U.S. �Reg.1 Reg.2 Reg.3
App.�


1.7 1.4 1.3��lo.8�9.9 7.9 1.9 1.6���


Mgrs., officials, 

& propr's.�1.4 1.7 1.8�10.1�6.5 6.7 1.6 1.6���


Prof., & Tech.�1.3��1.2 9.0 8.9���3.4�2.0 2.0 


1.5��1.1 6.6 6.6���2.5�1.6 1.5 


Clerical wkrs.�3.8 4.o�3.9 3.2 14.5�9.5���11.2�7.7 6.5
4.3�11.7 12.7 9.8 6.9 5.1���


4.4 4.2���
4.5 4.4 3.2 6.9 	 6.1 4.8�4.7 4.1 


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 14.9 


Operatives�8.0 9.0 10.2 10.9 6.2 18.7 26.1 24.8 25.9 28.5 30.2�35.2 37.1 kt.k 


Sales vkrs.�3.7 4.1�6.5�7.4 6.9���


36.5 39.0���


Service wkrs.�5.7 6.1 6.3 8.0 5.7 10.6 10.4�14.6 10.1 9.2��
12.6�9.8 11.9 8.2 14.1 


Nonfarm laborers�12.5 15.5 17.0 18.5 10.4 6.o�7.2 7.9 6.6
6.6���15.2 17.4 18.9 16.8 14.3 


Farmers, farm 

laborers�•2.7 3.2 2.9�7.9�4.1 8.8 3.2 4.4���
3.1��3.0 6.8 11.0���4.3�1.9 5.5 


Total�5.6 6.5 7.1 7.3 4.8 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


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. 
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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 71.9 


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 in 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 


distribution 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 ..stimatinp- future unemployment and its rate by major 


occupation for Appalachia and its subregions, the relative share of oc­

cupation and =employment in those regions in 1960 will be used to pro­

ject future unemployment, given the total labor force and unemployment. 
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Total labor force and unemployment in Appalachia and its regions 


were already estimated in Table 4 • Estimated labor force, unemploy­

ment and its 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 Tables 6 and 7. Compared to actual U.S. unemployment rates by 


occupation in 1970, e3timated 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 national average. As expected, region 3 is the exception 


which is below the national rate in almost all occupations. However, 


compared to rates in 1953 -- which were treated 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 labor force and unemployment 


in the Upper Licking Area was assumed to be generally the sane 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 e'a 38.7 percent for 1970 and 


15.9 ^a 31.5 percent for 1980. 
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TABLE 6 


ESTIMATED LABOR FORCE, UNEMPLOYED AID UNEMPLOYMMIT RATE 
BY MAJOR OCCUPATION POR APPALACNIAN REGIONS 

IN 1970 

APPALACHIA�REGION 1� REGION 2�REGION 3 

Labor�Unem-�Unemploy-�Unem-�Labor�Unem-�Unemploy-�Unem-�Labor�Unemploy-� Labor�UaespIoy-

Occupation�Force�ment rate�ployed�rate�ployed�ment�rate�ployed�
ployed�Force�rent� Force� norm�meat rate 


Prof., tech. & 

kindred wkrs.�643,943�1.2��4,672 124,811�1.2��167,876�1.1
8,021 359,127�1.3��1,481 1,870�


Mgrs., officials, 

& propr's.�472,225�1.4��3,735 1.6��92,556� 142,376�1.0
6,754 235,790� 1,481 1.6��1,403�


Clerical & kin-

dred wkrs.� 3.5�17,918 3.9��
29,128� 133,225� 6,078�
837,126� 460,696� 4,700 3.5��208,251�2.9 


18,574 268,438�4.1��3,887 4.0��3,834�
Sales workers�493,690�3.8��10,980 96,763� 129,626�3.0 


Craftsmen, fore-

men & kin. wkrs.�1,080,393�75,985 591,290� 17,679 291,127�4.8
7.0��45,919 7.4��207,550�8.5��13,932�


L4 

VD 


Operatives & kin-

dred wkrs.�1,867,435� 8.3��82,933 9.2��363,213�9.9��605,628�5.7
154,081 899,631� 36,097 34,689�


42,636 377,265� 137,431�5.5��13,184�
Service wkrs.�758,422�5.6��21,492 5.7��7,590 252,876�5.2 


14.3��44,153 154,260�10.1�13,371�
Nonfarm laborers�515,154�73,452 286,576�15.4��15,547�140,251�9.5 


Farmers and farm 

laborers�486,535�2.8��148,729�14,439 97,556�4.4��5,143�
13,507 3.0��4,073 187,001�2.8 


2,125,012�
422,140 3,627,545�6.5��92,556 6.6�� 4.4
Total�7,154,922� 5.9��234,314 1,402,365� 93,504�


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 estimated total labor force and unemployed by their percent distribution in 1960 

among major occupations. 
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TABLE 7 

ESTIMATED LABDR FORCE, UNEMPLOYED AND UNEMPLOYMENT RATE 

BY MAJOR OCCUPATION FOR APPALACHIAN REGIONS 


IN 1980 


APPALACHIA� REGION 1� REGION 2�REGION 3 

Occupation� 
Labor�lines-�Unemploy-�Labor�Unwm-�Unemploy-�Labor�Unem-�Unemploy-�Labor�Lines-�Uhemploy-
Force�nloved�ment rate�Force�Ployed�ment rate�Force�ployed�ment rate�Force�ployed sent rate 

Prof.�Tech. & 
kindred vkrs.� 718,560�7,282 1.0��400,741�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�3,394 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 Wkrs.� 550,896�16,862 3.1��299,544�9,969 3.3��107,976�3,543 3-3��144,646�3,442�2.4 

Craftsmen, foremen 
& kindred vkrs.� 1,205,584� 324,881� .P.-231,600� 12,507 3.9��
659,806�6.o�� 7.0��
68,982 5.7��39,877 16,110 
 o 


Operatives & 
kindred vkrs.� 2,083,824�139,980 6.7�� 405,300�8.1��31,142�74,662 7.4��32,895 675,806�4.6
1,003,876�


Service vkrs.� 846,304�38,706 4.6��420,980�19,514 4.6��6,916 4.5��282,178�11,836�4.2153,357�


Nonfarm laborers� 574,848�66,682 11.6��40,089 12.5��14,170 156,502�7.7319,783� 103,281�13,7��12,004�

Farmers & farm 
laborers� 542,912� 2.4��172,135�2.2��4,617�12,263 2.3��4,00 208,670�2.2
165,963� 3,711 


Total� 383,232 4,047,888� 1,564,864�2,371,248�3.57,984,000�4.8a��212,109 5.2��84,346 5.4��83,942�

Note: a 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. 
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TABLE 8 

ESTIMATED LABOR FORCE, UNEMPLOYMENT AND UNEMPLOYMENT RATES 
BY MAJOF OCCUPATION IN TEE UPPER LICKING AREA 

1970 and 1980 

19801 
Occupation Labor Force Unemployment Unemployment Rate Labor Force Unemployment Unemployment Rate 

Prof., tech. & 
kindred wkrs. 1,790� 49� 2.7 1,787 40 2.2 

Mgrs., officials, 
& propr's. 1,328� 49� 3.6 1,325 40 3.0 

Clerical & Kin­
dred wkrs. 

Sales workers 

- 1,910� 156�

1,388� 128�

8.1 

9.2 

1,907 

1,385 

127 

105 

6.6 

7.5 

Crafesmen, fore­
men & kind. wkrs. 2 ,977 584� 19.6 2,971 475 15.9 

Operatives & kin­
dred wkrs. 5.210�1,192� 22.8 5.200 971 18.6 

Service wkrs. 1,971� 251� 12.7 1,968 204 10.3 

Nonfarm laborers 1,328� 514� 38.7 1,325 418 31.5 

Farmers & farm 
laborers 2 .213 134� 6.o 2.208 109 4.9 

Total 20,115 3,057� 15.2 20,076 2,489 12.4 

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 force and unemployment fig­
ures were derived from the distribution of total labor 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 

based 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 high 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 based on the as-

sumption of a 5.6 percent national unemployment rate during the con­

struction period will be estimated. 

Alerage 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. Estimated 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 

Region 2, 5.8 percent for Region 3 and 20.4 percent for the Upper Lick­

ing Area. The unemployment rate of blue-collar workers in Appalachia 

ranges from 10 percont to 20 percent. The unemployment rate for these 

sane workers in the Upper Licking Area has been estimated to be even 

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

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


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


Clerical and kindred 

workers 460,698�133,225�208,251�8,053 (3.9)�837,126� 1,911�
24,096 (5.2)�6,365 (4.8) 38,753 (4.6) 209(10.9) 


Sales Workers 268,438� 5,242 (5.4)
14,708 (5.5)� 129,626�493,690 24,712 (5.0) 172(12.4)
96,763� 5,076 (3.9)� 1,388�


Craftsmen, foremen and 

kindred workers 594,917� 23,839(11.5) 1,080,393 101,096 (9.4)
58,833 (9.9)�
207,550� 291,127 18,460 (6.3)� 784(26.3)
2 ,977�


Operatives and kindred .P-

workers 899,631� 363,213�48,676(13.4) 605,628 45,964 (7.6)� 5,210�
110,155(12.2)� 1,867,435 205,000(11.0) 1,600(30.7) LA3 


Service Workers 377,265�137,432� 17,469 (6.9)� 1,971�
28,790 (7.6)�10,234 (7.4) 252,876� 758,422 56,726 (7.5) 336(17.0) 


Laborers, except 
farm and mine 286,576�59,146(20.6)�92,556 20,968(22.7) 17,717(12.6)� 1,326�140,251� 515,154 97,726(19.0) 689(51.8) 


Farmers and farm 

laborers 148,729�5,946 (4.0)�154,260�187,001�486,535 17,973 (4.0) 2,213�
5,492 (3.6)�6,814 (3.6)�
 181 ( 8 .2) 


All Occupations $3,627,545 $312,941(8.6) $1,402,365 $124,810 (8.9) $2,125,012 $123,982 (5.8)$7,154,922 $561,643 (7.9) $20,115�
$4,103(20.1.) 


Note: Labor force and unemployed are derived tnrough 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. 




 
Estimate of Underemployment 

and Potential Unemploymenti3 


Underemployment and Potential Unemployment in Appalachia 


UneMployment as estimated by the Department of Labor -- registered 


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 


problems. Thus conventional estimates of unemployment 14 in Appalachia 


could significantly understate the potential labor force and unemploy-


ment in this region. Since the unemployment 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 2GB in order to be conservative. However, to illustrate the 


difference in the magnitude of observed and potential undmployment in 


Appalachian regions, underemployment in the Upper Licking Area for 1970 


and 19C0 will he estimated. 


Estimate of Underemployment and Potential Unemployment 

in the Upper Licking Area 


(1) Underemployment and potential unemployment in 1960 


13

Fotential unemployment includes both unenploLiment and underemploy­

ment— Underemployment is the potential labor force minus the labor force 
actually registered. 1ntential labor force is arrivnd nt by multiplying 
the size of population, 14 years and over, by the avere„e national labor 
rarticipation rate. Labor force and unemployment data are estimated in 
terns of the Labor Department concept, and may Ine callnd conventional as 
oppcsed to potential. The concept of labor force by th:. Department of 
Lab or ha a changed to include labor force 16 dears and c:er since 1965. 
;ince no adjusted d'tta f -)r the new concept of 1,1or force 'e fore 1965 ha-
1:e.fl made, labor force 14 years and over were used to pro,,..:ct potential 
ial or fence. This 'las resulted in an upward bias of the size of under­
employment. 

14,
nee P)otnetc 13. 
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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 sane 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.S. 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 +underemployment), there­

fore, would have been 2,505* 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 4 2,505) the unemploy3d; thus conventional unemployment date 


understate the potential unemployment by more than 80 percent. 


(2) Underemployment and potential unemployment for 1970 and 19f-!0 


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.S. and Appalachia is declining. 

Tne rate of decline of population per worker per decade is estimated 

to be 2.4 percent for the U.S. and 3.9 percent for Appalachia during tlie 

period 1950 - 2020. 15 In the absence of a projected labor participation 

15Appendix E: Economic Base Study, Loc. 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 


11�
for work is derived through dividing the labor force by the participa-


tion rate. The *future participation rate is computed by the following 


formula: PI" x (i + r)n = P PL = present labor participation rate,
n' 


r = rate of growth by decade, n = number of decade and P n = 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 UPPER LICKING ARE 


1960, 1970, and 1980 


1960�1980
1970�

�


Appalachia�50.0%�54.0% 

U.S.�57.0% 5975 


52.0%�

Upper Licking Area 33.5%�38.9%
37.4%�


Note: The participation rate for 1960 was obtained from 1960 census 

data and an unpublished print-out by the Appalachian Regional 

Commission. 


Applying the sane techniques as in the calculation 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,is 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 periods was 


15.2 percent and 12.4 percent respectively. 
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TABLE 11 


ESTIMATES OF POTENTIAL LABOR FORCEa AND 

UNEMPLOYMENT IN THE UPPER LICKING AREA 


1960, 1970, and 1980 


196CP�1970�1980 

1. Estimated labor force 


before adjustment�23,030�20,115�20,076 


2. Labor participation rate 

in impact area�33.5 37.4c�38.9c 


3. Population 14 and over 
(1/2) 68,732�53,783�51,609 

4. Labor participation rate 
of U.S. 57.0�58.4b 59.7 

b 

5. Potential labor force 
(3x4)� 39,177�31,409�30,810 

6. Added unemployment 
(5-1)� 16,147�11,294�10,734 

7. Unemployment before 

adjustment�2,505�2,997�2,449 


8. 	 Conventional unemployment 

ratea� 10.9�15.2�12.4
(7/1) 


9. 	 Potential unemployment 

( 6+7)� 18,652�14,291�13,153 


10. Potential unemployment 
ratea� 47 .6 45.5�42.8(915) 


aPbtential labor force is arrived at by multiplying the size of popu­
lation, 14 years and over, by the average 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. 


Aatistics for 1960 are from the census report. 


cLabor participation rates between 1970 and 1980 are calculated assuminc; 

their growth rates are 3.9 percent nor the impact area and 2.4 percent

for the U.S., per decade. 
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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 
i6 The term "Capacity" has 


been given various meanings. However, 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 "capacity levels 


of output." 


The economists' definition identifies capacity output as the out­

put rate prevailing when the short-run average total cost per unit is at 


17
a minimum. The economist's definition, therefore, is concerned with 


that output from a - given set of productive facilities that coincides 


with minimum average cost under competitive 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 

Statistics to the Joint Economic Committee, 87th Congress, 2nd Session, 

July 24, 1962. 


17Ibid, pp. 6-7. 
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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 some 


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 Wharton School Capacity Utilization Data was adopted to 


measure U.S. excess industrial capacity rates in this study. This data 


was used because—it was (1) readily accessible, and (2) it provides wider 

— 


and more detailed coverage of industrial sectors than alternative measure-


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 as 


manufacturing. 


lf3For a detailed comparison of each measurement see ibid, pp. 7-13. 
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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 under certain economic conditions. The ratio of 


actual 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. 


6 ' 


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 


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


17.55 percent in 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�5.84�1960�13.43 


1949�15.31�1961�15.91 


1950�9.31�1962�13.66 


1951�7.36�1963�12.94 


1952�9.23�1964�10.65 


1953�6.78�1965�7.56 


1954�13.44�1966�4.24 


1955�7.21�1967�7.34 


1956�7.21�1968�6.50 


1957�10.02�1969�5.86 


]958�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 annual average rate 

of capacity utilization from 100 percent, the full capa­
city rate. 




by the total rate. Average excess capacity rates by 2 digit SIC 19 Code 


during three different . years -- 1947,1958 and 1969�
and during 

1947-69 are shown in Table 13. The ranges of excess capacity rates 

by industry-sector are: .6 ni. 10.8 percent.in 19474 .-3.1^./ 44.2 

percent in 1958 and deu 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. 

Rill 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. However, in each measurement of full capacity levels, 


the base was selected from actual peak output levels, and those levels 


were 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 Table. 12, the actual total excess capacity rate In 


1970 was 10.5 percent. As in the estimate of an'averdge unemployment 


rate during the construction period of the ULP, long-term excess capacity 


rates by industry sector will be estimated by averaging excess capacity 


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


19The 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. 


http:percent.in
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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 


1958�1947-1969
Industry�1947�1969�


32.63�15.1 

Fabricated metal products (39-42)�1.55�7.7 

Primary Metals (37,38)a�2.30�13.58�


14.52�
3.55�

Non-electrical machinery (43-52)�2.25�7.23�
30.18�15.7 

Electrical machinery (52-58)�1.75�7.10�
31.93�15.0 

Motor vehicles and parts (59)�4.78�4.43�
43.78�14.6 

Aircraft and aircraft equipment (60-61) 10.83��10.23�
18.88�19.6 

Instrument and related products (62-64) 3.60��6.53�
14.70�10.4 

Clay, glass, and stone products (35,36) 4.25��1.85�
19.83�8.7 

Lumber products (20,21)�3.05�11.13�
17.73�io.8 

Furniture and fixtures (22,23)�2.83�7.25�
16.30�6.5 

Miscellaneous manufactures (64)�4.23�10.50�
18.50�6.4 

Textile Products (16,17)�9.40�1.88�
17:73�7.5 

Apparel products (18,19)�3.20�13.28�
11.48�5.5 

Leather and products (33,34)�3.80�12.85�
.9.63�6.8 

Paper and products (24,25)�3.80�.10�
11.93�6.8 

Printing and puhlishing (26)�1.08�3.38�
6.93�4.1 

Chemical and products (27-30)�2.05�1.03�
12.38�11.6 

Petroleum products (31)�3.45�1.85�
6.25�2.9 

Rubber and elastic products (32)�6.73�.65�
18.33�9.2 

Food manufacturers (14)�2.43�1.05�
8.53�
3.3 

Beverages (14)� 7.38�2.75�
21.38�11.7 

Tobacco products (15)�3.33�18.08�
4.60�7.6 

Coal (7)� 7.13�28.70�
44.23�34.0 

Crude oil (8)� .83�24.90�
37.78�
33.8 

Gas and gas liquid (8)�1.20�1.98�
7.00�13.9 

Oil and gas drilling (8)�7.18�44.85�
16.68�5.6 

Metal mining (5,6)�2.33�4.53�
22.78�13.9 

Store and earth minerals (9,10)�1.63�3.88�
8.73�5.6 

Electric (68)� .85�.73�8.0
11.20�

Gas (68)� 1.28�.13�
7.13�4.6 

Railroad (65)� 3.33�1.20�
22.96�12.6 

Truck (65)� 3.20�3.05�
16.32�10.5 

Air (65)� 8.00�23.65�
7.90�12.4 

House (71)� .62�2.42�
3.08�2.6 

Office (71)� .92�5.05�
4.05�4.5 

Hotels (72)� 1.12�34.84�
27.07�23.4 

Construction (11,12)�6.19�10.89�
9.17�6.9 


Total 3.38�5.86�
17.55�
9-7 


aNumber of SIC code for 195' Input-Output Study. 


Source: Wharton School of Finance and Commerce, The U.S. Industrial Capacity 

Utilization Index, 1947-1970 (Wharton Econometric Forecasting Associates, 

Inc., 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 sector 


to 33.8 percent in the crude oil industry. The total industrial - excess 


capacity rate will be substituted for the excess capacity rates for 


those industries by SIC Code not shown in Table 13, except for agri­

cultural products (sector 2), imports of goods and services (sector 


80); office supplies (sector 82) and personal consumption expenditures 


(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, presented 


above, are relatively exempt from short-run fluctuation, and long-term 


rates will be substituted for the rates during construction period. 


These sane rates will be applied during the period from project comple­

tion until year 2020. The assumption that there is a constant excess 


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, this rate was used as 


an analytical convenience against 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 
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TABLE 14 


INDUSTRY NUMBERING FOR THE 1958 INPUT-OUTPUT STUDY 


Industry No. end industry title 

Agriculture, forestry and fisheries 
1 Livestock and livestock products 

2 Other agricultural products 

3 Forestry and fishery products  

4 Agricultural, forestry and fisheries 

services. 


Mining 
5 Iron and ferroalloy ores mining 
6 Nonferrous metal ores mining .. 

7 Coal mining  

Related SIC 
codes (1957 
edition) 

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

011, 012, pt. 014, 
0192, 0199, pt. 
02. 

074, 081, 002, 064, 
086, 091. 

071, 0723, pt. 0729, 
085, 098. 

1011, 106. 

102, 103, 104, 105, 

108, 109. 


11, 12. 

8 Crude petroleum and natural gas  1311, 1321. 
 56 Radio, television, and communica  365, 366. 

9 Stone and clay mining and quarrying  

10 Chemical and fertiliser mineral min­
ing. 

Construction 
11 New construction 

12 Maintenance and repair construction .. 

Manufacturing 
19 Ordnance and accessories  
14 Food and kindred products  
13 Tobacco manufactures  
16 Broad sud narrow fabrics, yarn end 

thread mills. 
17 Miscellaneous textile goods and floor 

coverings. 
16 Apparel  

19 Miscellaneous fabricated textile prod­
ucts. 

20 lumber and wood products, exult 
containers. 

21 Wooden containers  
22 Household furniture  
23 Other furniture and fixtures  25 (excluding 

251). 
24 Paper and allied products'  26 (excluding 

containers and boxes. 265). 
25 Paperboard containers and boxes  265. 

141, 142, 144, 145, 

148, 149. 


147. 

138, pt. 15, pt. 16, 

Pt. 17, pt. 6561. 


Pt. 15, pt. 16, pt. 

17. 

19.
 
20.
 
21.
 
221, 222, 223, 224, 


226, 228. 

227, 229. 


225, 23 (excluding 

239). 3992 ' 


239. 

24 (excluding 
244). 

244. 
231. 

26 Printing and publishing  
27 Chemicals and @sleeted chemical 

products. 

28 Plastics and synthetic materials .... 

29 Drugs, cleaning, and toilet prepara­
tions. 

30 Paints end allied products  
31 Petroleum refining and related in­

dustries. 
32 Rubber and miscellaneous plastics 

products. 
33 Leather tanning and industrial 

leather products. 
94 footwear and other leather products  

95 Glass and glass products  
36 Stone and clay products  

37 Primary iron and steel manufactur­
ing. 

38 Primary nonf metals manufac-
turing. 

39 Metal containers  
40 Resting, plumbing and fabricated 

structural metal products. 
41 Screw machine products, bolts, nuts, 

its., and metal stampings. 

27. 
261 (excluding 

alumina pt. of 

2819), 286, 287, 

269. 

282. 

283, 264. 


285. 
39. 

30. 

311, 312. 


31 (excluding 311, 

312). 


321, 322, 323, 

324, 325, 326, 327, 

321, 326, 


331, 332, 3391, 

3399. 


2819 (alumina 

only), 333, 334,

335, 336, 3391. 


3411, 3401. 

343, 344. 


345, 346. . 


Industry No. and industry title 

47 Metalworking machinery and equip-
ment. 

48 Special industry machinery and 
equipment. 

49 General industrial machinery and 
equipment. 

50 Machine shop products  
51 Office, computing and accounting 

machines. 
52 Service industry machines  
53 Electric transmission end distribu-

tion equipment, and electrical 
industrial apparatus. 

54 Household appliances  
55 Electric lighting and wiring equip­

ment. 

Related SIC 
codes (1957) 
edition) 

354. 

355. 

356. 

359. 
337. 

358. 

361, 362. 


363. 
364. 

tion equipment. 
37 Electronic components and sate.-

Series. 
56 Miscellaneous electrical machinery, 

equipment and supplies. 
59 Motor vehicles and equipment  
60 Aircraft and parts  
61 Other transportation equipment  
62 Profsasionel, scientific, and control­

ling instruments and supplies. 
63 Optical, ophthalmic, and photo-

graphic equipment and supplies. 
64 Miscellaneous manufacturing  

Transportation, communication, electric, 
gas, and sanitary services 

65 Transportation and warehousing  

66 Communications, except radio and 
television broadcasting. 

67 Radio and T.V. broadcasting  
68 Electric, gas, water, and sanitary 

SOVV1041. 


Wholesale and retail trade 
61 Wholesale and retail trade 

Inane insurance and real estate 
70 Fiume and insures's  

71 Real estate and rental  

Services 
71 Rotolo and ladling places personal

and repair services, exempt automo­
bile repair.

73 Businaes services  

74 Research and development  
73 Automobile repair and services  
76 Amusements  
77 Medical, educational services, end 

nonprofit organisation. 

Government enterprises
71 Federal Government enterprises  
79 State and local government enter.

prises. 

Imports 

367. 

369. 

371. 
372.
 
379, 374, 375, 379. 

381, 382, 384, 387. 


383, 365, 386. 


39 (excluding 
3992). 

40, 41, 42, 44, 45, 

46, 47. 


401, 482, 489. 


453. 
49. 

50 (excluding 

manufacturers 

sales offices),

32, 53, 56, 55, 54 

57, 51, 39, pt.

7311. 


60, 61, 62, 63, 64, 

66, 67. 


63 (excluding 
6541 and pt.
6561).

70, 72, 76 (exclud­
ing 7694 and 

7609). 


6541, 73 (exclud­
ing 7361, 73911 

and pt. 7399),

7694, 7199, 81,

le (outvoting 

1911). 


73. 

71, 79. 

0711, 7361, OD, 12, 

64, 11, 8981. 


10 Gross imports of seeds and serving  

Dummy industries 
II Business travel, entettannnt, and 

silts. 
12 Office supplies  
13 lonsehelde 

42 Other fabricated metal products  342, 347, 341, 349 


43 Engines and turbines  
44 Perm machinery and equipment  
43 Construction, mining, oil field ow" 

shinery and equipment. 
46 Materiels handling machinery and 

equipment. 

(secluding 

3491). 


352. 

352. 

3331, 3532, 3533. 


3334, 3535, 3336, 

3337. 


Corporation, An Input-Output Model et Appalachia, prepared let the Mies of Appelashin Indies,Sources Research and Development
U. S. Army Ones of Engineers. Washington D. 0.1 Research aid Development Generatin g 1961, Appendix 0. 
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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 IT 


ESTIMATES OF DEMAND FOR INDUSTRIAI OUTPUT 

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 ULF. For this pur­

pose a description of the ULP will be introduced. A model to esimtate 


the primary factors of production will he construct:LI. Tne model will 


incorporate an exi::tinb Abpalachian input-output model. With this 


model, industrial output resulting from water resource investments will 


first be estimated, and then disaggregated into demand for the factors 


of production. Following 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 Project 


Objectives of the ULF 


The ULP was proposed for the Salyersville-Royalton area in 


Magoffin County, in the Appalacnian Portion of the Commonwealtn of 


Kentucky by. une Arm:, Corps of Engineers. The project plan I:, an ino­

gra: port of the long-term economic development plan of ,:ne 2.pyttacvli,In 


Regioc, as stated in toe A .L:cnl'achlan Development Act of 1965.' Ma r 

Sec. 206(n) which states: The Secretary of the Army is hereb:" 

autti -,ri - ?.1 and directed to prepare a comprehensive plan f,r toe develop­
ment ann el:ficient utiljzation of the water and related resources of the 

Appalachian region, giving special attention to the need for an increase 

In the production of economic goods and services within the region as a 

means or expandin ,-, economic opportunities and thus enhancing the welfare 

of its people, whIco plan snail constitute an inte.fral and harmonious 

comrcnent or the regional economic development program aoLtiorized by 

this Act. 


also footnote 6 in Introduction, 


5? 
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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 general outdoor re­
creation opportunities for an expanding population." 


Project Costs 


The project consists 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 0 & M of the water projects. The water plan has anti­

cipated an area development plan of $200,782,000 3 for which private in-


2U.S. Army Corps of Engineers, Office of Appalachian Studies, 

Development of Water Resources in fppalachia: Main Report Part III 

Project Analysis, 1969, pp. 111-1-23-24. 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. 111-1-3). 


3Ibid., pp. 111-1-35 & 63, Table 1 and 17. For detailed plans 

and penefit-cost analysis see U.S. Army Corps of Engineers, Louisville 

District, Interim Survey Report Upper Licking River Basin Kentucky, 1967 
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TABLE 15 


SUMMARY OF ESTIMATED COSTS FOR 

SELECTED PLANS OF THE UPPER LICKING PRLJECT 


Unit: 1958 dollars 


Annual 

Total� Operation, 

First�Charges-�Maintenance & 

Costs�Investment�Replacement 


Water Resource Plan 


Reservoirs: 


yai t- Rcscr-of: 27,892,901 1, ,96,e7c.�36,072 

:iockn_use Fcrk 3tfre 8,129,890 39,90(T. 
Bufnin, Fork Structure 754,303 37,167�391 
Masi F.� 386,541 19,014�391tructure 


Channel Improvements: 


Licking F 4_ver Chance: improvement L : 092,32 2 1 '52 2,817 
State Road Fork :nannel improvement 280,125 13,772 Lr 

-- Water Resource Structural Plan 34,2'9,092 1,807,925 95,696 
_ccelerated Land Tre,A.tment 1,387,324 

9 ot:=11 -- Water Res--P Fla 35,606,4'6 1,807 ,825 95,696 

Area�7eT, -.4ne-lt =la -


Investm=nt Cost 200,782,473 3,3•7,93L 


TotaL $236,388,389 $5,185,759�$95, 696 

Office of Appalachian Studies, Development of Water Resources in 

Appalacaia, Main F;�


Source: 3.S.,rm:, Corps o" J..�

Part III, 1969, Table 1. Annus._ charges were computed based on 100 year 


project life. 
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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 ULF 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 0 & M of the water plan and $4,011,000 


(about 7 percent) for area 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 0 & M and $215,000 for area development. 


Expected Economic Expansion Induced by the Water Plan 


According to the original study , prepared by the Spindletop 


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 been projected from 1980 to 2020. Comparable to the 


estimate of outputs by manufacturing industries, values of outputs by 


an Spindletop Research Center, Expansion Benefits Analytus for the 

Salyersville-Royaltqn Area Pilot Project, prepared for O.A.J. U.S. Army 

Corps of Engineers (Lexington, Kentucky: 1967). Royalton reservoir and 

two channel improvements will be constructed by Lhe Army Corps of 

Engineers and the rest by the U.S. Department of Agriculture. 


4Spindletop Research Center, op. cit. 
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TABLE 16 


ESTIMATED ANNUAL COSTS FOR THE UPPER LICKING PROJECT 

(Thousands of 1958 dollars) 


Total Annual Total 

Construction 0 & M Area Development 


F.,	 Fed Non-Fed Total�Non:Fed�
c1 Non-Fed Total� Fed�Total 

1958 dollars 

(deflPtor - 1.278) 32,70'�35,606�48.7 8,701�200,313
2,899�46.9�95.6��191,612�


725��46.9�

n 


Yearly Cost 	 8,177 8,902�46.7 95.6��a 

1/4,�0�
Ann. growtn rate 0 0��0�0�	8:246% 


--._ 4 • 875
Discount rate�
 

Period ::4• cost 

accural 1970-73 70-73 70-73� 1975-2020
74-2020 74-2020 74-2020�


Present worth 

value 	 33,201�773 1,516 4,011���59,914
30,497 2,704�743�	55,903�


Capital recovery 

factor ,� --- .053722 ---


Ann. cost 

1 '7Q?115 	 41 215���3,218
for 50 years�1,635� 40�81 	 3,003�


Ann. Cost relevant 

to input-output model 40� 215�1.893 


Sources: 	 U.S. Army Corps of E7Igineers,_Office of Appalachian Studies, Development of Water Resources in 
Appalacnia, Main Report Part III, 1969, Table 1 & 17 and Spindletop Research Center, Expansion 
Benefits Analysis for Salyersville-Royalton Area Pilot Project, 1967, Table 11. 

aCosts for area developnent were assumed to begin in 1975 with 4'5,204.00 in 1958 prices. This 

is approximately .N.qS;e?') of 7a:-et year expenditures. 


http:4'5,204.00
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service industries have been projected by multiplying the level of manu­

facturing outputs by .74, the service industry multiplier. The pro­

jected increase in the values of industrial output, in terms of ship­

ments in 1960 prices, by manufacturing sectors are shown in Table 17. 


The officially stated objective of this project is to aesist 


the growth potential of the area and not just to support idle labor on 


a short-term basis. This project aimed for explicitly larger' long-term 


gains to the whole economy through economic development rather than 


for short-term gains from the direct output of the project. Therefore, 


questions concerning the ability of the water resource investments in 


this 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 original 


study is an estimate and does not accurately reflect actual future.dondi­

tions. There is no precise and accurate method to predict the outcome 


of ,economic expansion from any investment. Judgments in this regard' 


have depended chiefly on nonprecise locational analysis. 5 This is per­

haps the weakest link in any study such as the ULP, where the primary 


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 investment9 


rather than to develop a location study. In order to keep the present 


study within manageable limits, therefore, the original industrial lo-


5For further discussion of location theory and comparative cost 

studies see Walter Isard, Location and Space Economy (New York: MIT Johi 

Wiley and Sons, 1956) and Method of Re cslonal Analysis: An Introduction 

to ReGional Science (New York: MIT John Wiley and Sons, 1960). 




TABLE 17 


POTENTIAL SHARE OF INCREMENTAL 

INCREASES IN MANUFACTURING 


OUTPUT SALYERSVILLE-ROYALTON AREA 

Units: $1,000 1960 prices 


2010�2020
SIC number�1980�1990 '�2000�


24-25�$ 1,900�$ 4,800�$ 9,230�$ 15,470�$ 20,760 


70�180�350�
650�1,210
33�

34� 650�1,730�4,110�7,730�11,700 


35-36�2,890�10,990�23,850�57,300�104,500 


57 except 371�--�90�230�1,820�3,730 

-�
371� --�--�--� --


11,920
19,32,38,39�48o�1,200�3,400�6,700�


20�5,910�14,800�31,020�54,340�89,210 


22� --�10�30�
40�70 


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�$185,44o�$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. 
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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 Types 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 0 & 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) increased 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 payments 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 �
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 


those of a Leontief model. 6 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, 84th sector being the 


6
For a 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 Press, 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 in 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 

Elements of Input-Output Analysis (New York: Random House, 1967)— 


Chap. 4. 
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sum of 1n) 82 sectors. Therefore, the technical coefficients for this 


model consists of a 252 X 252 matrix. These coefficients were built 


up from interregional input-output coefficients 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 


8

built into the technical coefficient matrix. The closed model was de-


signed to estimate total economic impacts -- direct, indirect and in­

duced effects -- of investment expenditures on a region's output. The 


multiplier 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 industries 


in the processing sectors. •With this input-output model the gross out­

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


7This input-output model is built up from 1058 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 sane 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 Studies, U.S. Army 

Corps of Engineers (Washington: 1968). 


8 ,
To 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 households within the region. This will be 

equal to that proportion of value added which represents payments re­
ceived as factor incomes by persons living within 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 demand 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 0 & 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 final demand vector. To measure comprehensively the im­

pacts of water resource investments and distinguish their sources, three 


sets of final demand vectors will be constructed. These are demand vec­

tors for construction, 0 & M of the project and for induced investments 


from the original investments. The final demand vector 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 construction expenditures,�
32 industry 
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sectors are available from the Haveman & Krutilla Study. 9 This has 


been further supplemented for the closed intnit-output model by the 


10
Research Development CorPoration. The distribution pattern per 


$1,000 of water project construction cost for the closed national 


input-output analysis by 84 Industry Sectors, 83rd sector being house--


hold income 'and 84th-sector is the sum of 1-82nd sectors, id shown in 


Appendix A.� -


Due to the 'regional detendence on goods and services from other 


regions, a Portion of the demand for inputs in Appalachian regions will 


necessarily be met by imports from . outside regions. Therefore, the 


final demand vector for the interregional input-out model of Appa­

lachia (252 X 1) will be some portion of the national final demand vec­

tor and will be distributed over the three Appalachian regions. Due to 


differences in resource distribution patterns and production functions 


among subregions,. the value of the regional final demand vector is ex­

pected to vary depending on the project region to be selected. The per­

centage_ distribution of the value of products and/or services of each 


'Haveman & Krutilla, op. cit., pp. 18-20 & Appendix 2. 

• 


10Research Development Corporation, op. cit., V-9-11 & Appendix 

C. The only difference between Haveman & Krutilla and the Research 

Development Corporation study is that Research Development Corporation 

covers 11 .types of projects and allocates the remaining project con­
struction cost after deducting costs required for goods 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.vU'lue after deducting the sum of 1-82 sectors 

from t1,000, in the Haveman Study, to the 83rd sector. The values 

assigned td the 83rd sector were assumed to be primarily wage pay-


. ments to on-site labor in this case. This is rather an over-statement, 

because some funds will be reserved for overhead cost and contingencies. 

For further discussion, see U.S. Department of La.')or, B.L.S., Labor 

and Material Requirements for Civil Works Construction by the Corps 

of Engineers, Bulletin�
3390 (Washington: 1961 ) and Haveman & 

Krutillaj op. cit., pp. 13-20 &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-


ment Corporation.
11 This ratio was rearranged in Appendix B (hereafter 


called regional demand coefficients) so that national final demand could 


be separated into final demand in Appalachia, by region, and outside of
ts 

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 0 & 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 distribution 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 0 & 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 increases in induced 


Investments, or resulting increases in export capacity (values) out­

side of Appalachia, by 83 industry sectors, can be used for the input-


1lIbid., Appendix B. 


12

Information was provided by the Water Resource Institute, Ams 


Corps of Engineers, Ale,mndria, Virginia. 


http:Corporation.11


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 14. 


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 demand 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 the demand vector is determined, the estimation of gross 


industrial output, given a final demand vector, will become merely a 


matter of arithmetic. It will be the product of FD x A -1 , where FD and 


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


coefficient matrix respectively. However, the final demand vector 


for 0 & M expenditures is only one segment of annual expenditure during 


the entire period of analysis. Therefore, the total gross outputs from 


the total 0 & M expenditures should be the sum of annual gross outputs 


Induced by the annual 0 & M throughout the period of analysis. Likewise, 


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


as the sum of gross output induced by each increment of increased ex­

port capacity, by decade, during the period of analysis. 


Model Used to Estimate Demand for Factors of Production 


(1) Off-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 services for the construction 
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and 0 & 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 


demand, 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 


13

projects by the Labor Department and adjusted by Haveman & Krutilla.
 

Demand for on-site labor by occupation will also be estimated by apply­

ing the information in Table 18. On-site demand 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 Region 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 be 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

14source investments will be converted into total value added and to 


its principal components: (1) employee compensation, (2) proprietor 


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


13
See footnote 10 in this chapter 


11 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 final demand, it includes considerable double coun 4 .-
ing. To determine the value added portion of the gror3 output, the 

elements of double counting should be eliminated. 
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• _ TABLE 18 -
.� . 

..,�
0 a 

DISTRIBUTION OF ON-SITE DEMANDa BY OCCUPATION, OFF-SITE DEMAND�
. 


. 
.�AND UNALLOCATED COSTS° BY TYPE OF WATER PROJECT .


'�
(Per $1,000 Project Construction Cost)�.�
.

, Unit: 1958 dollars 


Lg. Earth Sm. Earth Loc. Flood Pile Levees Revet- Power- . 'Medium�
Lock & Lg. Mult. Dredging Misc. 

Fill Dams Fill Dams Protection Dikes Constr. sent� �PrOj.,
house Conc.Dam Conc.Dam Thur. Pro. 


Managers, officials and�


Professional, Ichnical _ 
and kindred workers 27 - 19 '�� 38 - 10�22 32��19 41 20��� 2747�99 .�

• , 
'. 


proprietors, except farmers, ' 6��4 8 3�8�4�20�
4�'6��2��' ' 10�6 

, 


Clerical and kindred 

workers 4� 4�1��6� 13 .�
3�3�5 3�3�6�4 


Sales Workers 0�0�0 0�� o '� 0 


Craftsmen, foremen and 

kindred workers -202� 170 108��� 253�
214� 37 176� 56
157� 137� 155�


Operatives and 

kindred workers . 51�84�� 60�- 28�
• 63 105� 47�131�
79� - 35 27�� 78 


Service Workers o�o�0 o��- 0 0�0�0
0 ' o��-��0�8 •�

.�r� . 

Laborers, except 

farm and mine 40�40 -�72�. 44 68- 72�
36 18���32��
35� 39 ,�
32 


Farmers and farm 

laborers� 0�- 0�0��0 0�0
0 0 0���o�


Total on-site labor cost�320� 362 127 356�
-�
312 298�178��� ,416�278 .:
' 379� 260%�365�

- (On-site demand) : 


397�502�409 811 ' 535 .... 514�453�
Off-site demand�467� 543. 740��� 723��
597 
.�
 • .. . 

Unallocated Cost�155� 159��11�, 17��70�125
119 229�109: 


Source: Robert H. Haveman and John V. Krutilla, Unemployment, Idle Capacity and the Evaluation of Public Expenditures: National and Regional Analysis 

(Baltimore: Johns Hopkins Press, 1968), Table 6, pp. 20-21. In the original table .; Professional and Technical, Managerial and Clerical workers 

are combined. In this table, however, these occupations are shown separately by applying 75, 15, and 10, respectively, to original group total. 


77� 133� 182�


.�
 ,

-.' 


, 

-


80n-site demand is the cost for- labor on the project Construction site, while off-site demand is the cost .for goods and services. _. �


bUnallocated cost includes profit margin, overhead cost and contingency funds. � .�. 
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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 industry 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

ances are capital contributions. Proprietor and rental income may be 

the contribution by labor , capital and land. Indirect 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, Office 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, September 1965, pp. 4o-44. 
The date for the percentage distribution of each value added component 
within total value added by industry are used those amounts applicable 
to 1968 gross output from unpublished data provided by the Department 
of Commerce. 

16
 
Since the value added components are grouped for the convenience 

of national income accounting purposes, each of the components does not 
accurately identify the contribution of a specific factor of production. 
For a detailed procedure of national income tabulation see Nancy Ruggles: 
National Income Accounts and Income Analysis (New York: McGraw Hill, 
1956) pp. 125-26. 

http:production.16


74 


necessary to produce output of society by hiring various factors of pro­

duction, labor and capital. This study took the following positions:.�
. 


(1) Net interest payments, corporate profits and capital consumption . 


allowances represent demand for capital, (2) employee compensation and 


17

proprietor and rental income represent demand for labor and (3) in­

direct busines'ataxes represent demand for mixed labor and capital. 


By applying the ratio of value added components by industry • . 


sector to industrial output estimated through the Appalachian Input-


Output Model, demand for labor, capital and mixed factors by industry 


and subregion of Appalachia can be estimated. 


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


. Estimation of off-site labor demand by major occupation and �
. 


type of industr5, 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- . 


mama for a number of major occupations. will be estimated directly by 


multiplying gross output.by man-year labor and occupational coefficients . 


by industry 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 


- 17.This position was taken for practical reasons. In our esti-

mates o.f 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. 


http:output.by
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dollars of output by industry based on the 1970 employment projection
 

and occupational coefficients by industry in the 1975 projection19 arc 


used for this model. Coefficients for both labor and occupational de­

mand by industry are shown in Appendix D. The U.S. Mean Earnings
20 by 


each major occupation for all U.S. industries from the Census Bureau 


will be 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 calculated 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 Billion Dollars Delivery to Final Demand is also arliab]e. Since 
the use of the closed input-output model requires more than direct 
and indirect impact, the direct labor coefficient was used instead of 
the direct and indirect 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. 

19—
- u.S. Department of Labor, B.L.S. Occupational Employment 

Patterns for 1960 and 1975, Bulletin No. 1599, Dec., 1968. Coef­
ficients of Occupation, used in the 1975 projection are selected 

for this study. 


20—
-u.S. Department of Commerce, Bureau of Census, Consumer In-
come: Income in 1968 of Families and Persons in the United States, 
Series P-60, No. 66, Dec., 1969., and Consumer Income: Income Growth 
Rates in 1939 to 1968 for Persons by Occupation and Industry Groups, 
for the United States, Series P-60, No. 69, Apr., 1970 and unpublished 
reports from the same office. "Mean Earnings" are derived by aver­
aging 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 
total workers. In order to get average wage of total workers, average 
wages of male and female were multiplied by the relative 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. 



fore, the wage bill estimate will be so adjusted that the total wage 


bill estimate will be equal to the total value added by labor. 


• .(4) ..Total demand for the factors of production 


• Total demand for the factors of production is the sum from 


both on-aite.and off-site sources. Unallocated costs also impose de­

mand for either labor or capital directly or indirectly, as the invest-


ment plan develops. In order to count the impact of unallocated costs 


on resource demand at the planning stage, it is assumed that unallocated 


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 category of 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 information concerning the likely investment impact 


on demand for resources, by type, industry and subregion of Appalachia, 


is very important to a policy maker. In this section, the characteristics 


of final demand for use in input-output analysis and industrial demand 


resulting from the final demand imposed on the Appalachian economy. 


will be investigated 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 resources will be 


classified into three categories: (1) from construction expenditures, 


(2) from annual 0 & M expenditures and (3) from economic expansion in 


terms of the increase in export values. For the purpose of comparison, 


the economic impact of three different expenditure categories on final 


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


Estimate 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 miscellaneous water 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 


industry sector are shown in Table 19. Out of each $1,000 project cost, 


$636 is Appalachian demand, and $164 is leakage outside of Appalachia. 


Most of the Appalachian demand, $602, is expected to be imposed on 


2, the project region. Only $34 will be imposed on Regions 1 & 3 c0,1;;I:lc, -:. 


Distribution of off-site demand by sector reveals some genern1 


characteristics. Out of total demand, con3tructi.)n equipment ($131), 


trade ($112), motor vehicles and equipment ($68), petroleum ($53), 


structural metal ($36) 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 and chemicals will 


be from outside of Appalachia, while almost all trade and service func­

tions are provided by Appalachia. 
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TABLE 19 


FINAL DEMAND FOR INPUTS TO CONSTRUCT THE UPPER 

LICKING PROJECT BY REGION AND INDUSTRY 


(Per $1,000 Project Cost) 

Unit: 1958 dollars 


Sect. Nation Region Region Region Appa- Sect. Nation Region Region Region Appa-
Mo. (Total) 1�3�� 2 3��lachia2 lachia No. (Vital) 1�

1 0 0 0 0 o o
0���0��43��0��0��

2 0 .0 0 5 ' 0 , o
0���0��44��0��0��


o�o��45 131 5��7
0 0�2 1��
14 g 0 0 0��O. 0
46��0��

5 o 0 0 0 0 o 


o���0��2 

0���0��47��0��o��


6 o o o o o 0
0���o��48��o��o��

7 o o 0 9 o 1
o���O.��49��1��0��

8 o o 0 1 o��o o��
o���o��50�� o 

9 26 24 24 o o o
o���o��51��o��o��


10 o o 0 0 0 o
0���o��52��o��' 0��

11 o ' 0 0 1 0 o
0.����0��53��o��0��

12 0 0 0 o 0 o
0���o��'54��o��0��

13 0 0 ' 0 55��o��o��
o���0��1 o o 

14 o 0 0 0 0 o
0���. 0��56��o��o��

15 o 0 0 0 0 0
0���0��57��0��o��

16 o o o 0 o o
o���o��58��o��0��

17 0 0 0 68 4 8
0���0��59��4��o��

18 o o o o o o
o���o��6o��o��o��

19 o o o o o o
o���o��61��o��o��

20 7 0 2 0 0 0
o���1��62��0��0��


0���0��0 0��0��

22 0 o o o 0 o 

21 0 .0 0 63,��0 0 


0���o��64��o��o��

23 o 0 o 32 8 9
. 0���0��65��o��o��

24 o o o 2 0��
2 2 

25 0 o 0 0 0 o 


o���o��66��0��

0���0��67��0��0��


26 o o o 3 o��
o���o��68��o��
3 3 

27 42 3���16 2��20�o��108 o��
69 112 108 

28 o o 0 8 2 2
o���0��70��o��0��

29 0 0 0 4 o��
0���0��71��o��
3 3 

30 0 o o 0 o o
0���o��72��o��o��

31 53 6 10 o o o
3���1��73��0��o��

32 8 o���1 0 o o
o o��74��0��o��


o���o��75��o��o��

34 o 0 o o o o 

33 0 .0 o 5 5 5 


0���o��76��0��o��

35�.0��0��77��0��o��
0. o 0 1 1 1 

36 18 7 10 o 0 0
2���1��78��0��o��

37 5 1���3 o��79��o��o��
2 o 0 o 

38 o o 0 o o o
o���o��80��o��o��

39 o o 0 4 4 4
o���o��81��0��0��

40 36 . 2�'8 o o 0
4����3�82��o��o��

41 o o o�0��402
o���o��83 408 402 • o�

42 6 1�25��9��
o 84a 1,000 602 636 


,�. 

Notc: aSum of Sectors 1-83. Colums and rows may not add because of rounding. 


o���o��
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(2) From annual 0 & M expenditures 


Federally Cinanced annual costs for 0 & M of the water plan are 


limited to the Royalton Reservoir. Annual costs are estimated to be 


$46,857 at 1958 prices, of which $32,800 ($700 per $1,000 0 & M expend­

iture) is for on-site demand and $14,057 ($300 per $1,000 0 & M expend­

iture) is for off-site demand. There is no provision for unallocated 


costs. 


The distribution patterns of on-site and off-site demand by oc-


cupation and industry sector are assumed to be the same as the distribu­

tion patterns in the case of construction expenditures. 21 Table 20 shows 


the distribution of final demand per $1,000 0 & M expenditures by indus­

try sector. Due to the larger proportion of.on-site demand, however, 


006 out of $1,000 0 & M costs will be retained in the A:palachian Region 


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 Applachia 


The importance in estimating potential area development re­

sulting from the ULP has already been 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 demand for resources imposed on Appalachia. According 


to the original study the ULF 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 


21
See footnote 12 in this chapter 
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TABLE 20 


FINAL DEMAND FOR ANNUAL INPUTS TO 0 & M OF THE UPPER 

LICKING PROJECT BY REGION AND INDUSTRY 


(Per $1,000 0 & M Cost) 

Unit: 1958 dollars 


Sect. Nation Region Region Region Appa- Sect. Nation . Region Region Region Appa-

3�
' 2 lachia No.�' 1 2 .��lachia
No.�. 1�3��


1 0��0�0 0��0 43��0�0 0��0�0. 
2 0��0�0 0��6 44��0 - o o���6�0 
3 o��o�o 0��0 , 45�75. 3 1���0�4 
4 o��o�o o��o 46��1 o- o���0�0 
5 o��o�o o��o 47��o o o���0�0 
6 o��o�o o��0 48��0 o o���0�o 
7 o��0.�o o��o 49��5�1 o��0�1 
3 o��o�o o��0 50��o o 6 '���0�0 
9 12��0�11 0��11 51��0�0�0�0�0 

10 0��0�0 0��0 52��0�0�0�0�0 
11 0��0�0 0��0 53��0�0�0�0�0 
12 0��0�0 0��0 54��0�'0�0�0�0 
13 0��0�0 0��0 55��o o o���0�o 
14 o��o�' o '. o�o 56��o a o���" 6�o 
15 o��o�o o��o 57��o o��o�o�o 
16 o��o�o o��o 58��o o��o�0�o 
17 .0��o�o o��o 59��37 2��2�o�5 
18 o��o�o o��0 . 60��0 o��o .�0' '0 
19 o��o�o o��o 61��0�o�o�0�o 
20�3�o�o��62��o���
1 1 0 0 . 00 

21 0��0 0. 63��0 0��0
0�0�� 0 , 0�

2? 0��0 0��64��o�'0�
0�0 0�o�o 

23 o��o o��65 . 16 4�4
o�o�o��0�

24 o��o�o 0 1�1'�0�
0��66��o�1 

25 o��o�o 0.��67��o��0�
o o . 0 ,�o 

26 o��o 0 68��1� 1
o'�o�� 1�
o�0�

27 24��9 12 69��58
2 , 1��
0��0�
56�56 

28 0��0 0 70"��4�1�1
0�0��
o�0�

29 o��o 0 71��2�2�2
o�o��
0�0�•
 
30 0��0 0��72��0. 0�0�
0�0 0��0 

31 28��3 o��73��o�o
1�
5 o o��o�

32 4��o o��74��o
o�o o o
o��'0��

33�0. o��o��
.0 2, 0��0�
o 75��2�2 

34 0��0
0�0��0 0�0
'0 76��0��0�


o��o o�0��
35 o�o��77 _ 1 1 0��1 

36 1�1�0��o
5��o ''0�78 '0 - 0 o��

37 2��0� o o
0�0' 1 , 79�
o o��o��


o�o�� a� 0
38 .0��o o 80��0�o 6��

o� 2� 2
39 o��o o��0 81��2 . 0�
0�


40 13��1 3 ' 82�� o
1�1��0�
o ' o o��

41 o��o
o�o��83 701 691�
0�0��0 691 
,3
42 ,_��o o��
o�o�
84a 1,000 12��It 806
790�


Note: Columns and rows do not add because of rounding. 
aSum of sectors 1-83. 
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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 22 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.S. 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 74 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 million) 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 UP; 


22For 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. 


23Surplus production in an area does not necessarily mean there 

is no import of the same product from other areas, nor that all surplus 

will he exported. For simplicity, 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 UPPER LICKING PROJECT BY REGION AND INDUSTRY 


Unit: 1958 dollars 


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

1 3� 2�
No.�2��(All) No. 1���(All)
3�


1�0 0 43� 7,218,641
0�0�0 7,218,641 0�

2�00�014.14.�
0� 0�00�0 


011.5�
0�00�o�00�o 

4�00�1.6�

3�


0� 01 0�00�o 

5�0� 0 47�7,196,975 0�
0 0�o�7,196,975 

6�00�0� 0
o� 014.8�00�

7�0�0 0�0 49�6,344,106 0�
o�6,344,106 

8�0 • 0�o� o
0� 050�00�

9� 051�
o�00�0�00�o 


10�00�0� 0
0� 052�00�

053�
11�0�00�0�00�0 


12� 0 54�1,122,209 0�
0�0 0�0�1,122,209 

13�0 0�0�2,492,878
0� 0 55�2,492,878 0�

14�00�0�00�o
o� 0 56�

15� 3,433,498 57� 10,461406
o 3,433,498 • 0�0 10,461,106 0�

16�0 0�o�2,953,856
0� 0 58�2,953,856 o�

17�00�059�00�0
0� 0�

18�0 22,102,267 0�22,102,267 60�o o�
0� 0 

19�00�0� o
o� 061�00�

20�0 5,450,267 0�5,450,267 62�0 0�
0� 0 

21� 063�00 0
0�00�0�.��

22�00�o� 0
0� 0611.�00�

23�o 3,449,881 o�' 0 65�o 0�
0� 0 

24� 066�00�
0�00�o� o 

25�00�0� 0
0� 067�00�

26..�00�0�0 0 '��0
0� 068�

27�' o o�069�o�00�o
o�


.
28� 070�00�
0�00�o� o 

29�00� 00�0
0� 0�
071�

30�o�00�o�
072�00�o 

31�
o�00�0� o
073�00�


0711.�
32�o�00�o�00�o 

33� 075�
0�00�o�00�o 

34� 2,091,933 76�0 o�
o 2,091;933 o�0� o 

35�00�0� o
0� 077�00�

36�0�00�0�
078�00�0 

37�00�0� 0
0� 079�00�

38� 080�00�
0�00�0� 0 

39�00�0� 0
0� 081�00�

40�, 00�0� o
0� 082�00�

41�00�083�0�00�0
0�

42�0 ' 0 0�84a�
��0 0 74,317,617 0�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. 


aSum 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 74 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. Only 7.5 percent ($70) of outputs are durable goods, 


of which 37 percent are produced in the project region, 4 percent in 


Region 1 and 17 percent in Region 3. 


(2) From annual 0 & M expenditures 


Expected gross industrial output generated from annual 0 & M ex­

penditures is shown in Table 23. Table 23 shown that $1,058 gross out­

put is expected per $1,000 of 0 & 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 construction. 


Total gross output requirements resulting from all 0 & M expenditures 


should be the sum of the entire annual gross output over the effective 


life period of the project (1974-2020). 


(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 $931, in Construction or $1,058 in 0 & M. The larger gross 
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TABLE 22 


INDUSTRIAL DEMAND RESULTING FROM THE CONSTRUCTION OF THE 

UPPER LICKING PROJECT BY REGION AND MAJOR INDUSTRY 


'�
(Per $1,000 Project Cost) 

Unit: 1958 dollars 


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


Agriculture, forestry & fisheries, 1-4 1��7�2�10 (1.1) 

Mining, including crude petroleum, 5-10 2��29 .�0�31 (3.3) 

Construction, 12� 2�19�0�21 (2.3) 
, 

Nondurable goods manufacturing, 14-19, 24-34 21�50�23�92 (9-9) 

Foods, textile & apparel, 14-19�6�14�15�34 (3-7) 

Other nondurable goods, 24-34� 13�37�8�58 (6.2) 


12�

Lumber & wood products, 20-23�1�3�2�5 ( .5) 

Stone, clay & glass products, 35-36 4�� 9�2�15 (1.6) 

Primary metals, 37-38�5�2�1�8 ( .9) 

Fabricated metals, 39-42�5�2�3�11 (1.2) 

Nonelectrical machinery, 43-44, 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, 62-64�1�a�a�2 ( .2) 


Durable goods manufacturing, 13, 20-23, 35-64 33�26 •�� 70 (7-5) 


Transportation & Warehousing, 65�3�18�a�21 (2.3) 


Wholesale & Retail trade, 69�8�257�a�269 (28.9) 


Service, 66-68, 70-82� 31�376�a�416 (44.7) 


(10.5)�(84.2)�
Gross Output by all Industries�98� 82� 51 (5-5)�931 (100.0) 


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

a represents less than .5 dollars�( ) represents percentage 
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TARTY: 23 

ANNUAL INDUSTRIAL DEMAND RESULTING FROM THE 0 & M 


OF THE UPPER LICKING PROJECT BY REGION AND MAJOR INDUSTRY 

(Per $1,000 0 & M Costs) 


Unit: 1958 dollars 


INDUSTRY & INPUT-OUTPUT STUDY SECTORS�Region 1�Region 2�Region 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) 


Nondurable goods manufacturing, 14-19, 24-35 20�50�29�99 (9. 4 )

Foods, textile & apparel, 14-19�8�20�21�49 (4.6) 

Other nondurable goods, 24-34�12�30�8�50 (4.7) 


Durable goods manufacturing, 13, 20-23, 35-64 23�15�9�47 (4.4) 

Llz:2-er & 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, 43-44, 46-52� a�a�2 ( .2)
2�


,
Construction machinery, 45�3�,�a�4 ( .4) 

Electrical machinery, 53-58�1�a�1�
3 ( .3)

Transportation equipment, 13, 59-61�7�6�1�14 (1.3) 

Miscellaneous, 62-64� 1�a�a�2 ( .2)
' 


Transportation & Warehousing, 65�2�16�a�19 (7.9) 


Wholesale & Retail trade, 69�•�270�4�283 (26.7) 


Service, 66-68, 70-82� 35�506�10�552 (52.2) 


Gross output by all industries�94 (8.9)� 56 (5.3)�
908 (85.8)�1058 (100.0) 


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


a =less than .5 dollars.�
( ) represent:, 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) 


Unit: 1958 dollars 


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


Agriculture, forestry & fisheries, 1-4�1�19�4� 23 (1.3) 

Mining, including crude petroleum, 5-10 1��3�a�5 ( -3) 


Construction, 12� 2�13 �1�16 ( .9) 


Nondurable goods manufacturing, 14-19, 24-34 17�413�72�501 (28.8) 

Foods, textile & apparel, 14-19�7�362�61�431 (24.8) 

Other nondurable goods, 24-34�10�50�11�71 ( 4.1) 


Durable goods manufacturing, 13, 20-23, 35-64 39�657�14�709 (4.08) 

Lumber & Wood products, 20-23�1� 4�131 (7.5)
126 ..�

Stone, clay & glass products, 35-36� 1�
3�5� • 9 ( .5)

Primary metals, 37-38�15�12�4�32 (1.8) 

Fabricated metals, 39-42�3�1�1�5 ( .3)

Nonelectrical machinery, 43-44, 46-52 6��280�1�287 (16.5) 

_Construction machinery, 45�a� a�b
a� a�
Electrical machinery, 53-58�5�230�2�'236 (13.6) 
Transportation equipment, 13, 59-61�ii.� 3� 1� ' 7 ( .4) 
Miscellaneous, 62-64�1�a�a�2 ( .1) 

Transportation & Warehousing, 65�2�10�a�13 ( -7) 


Wholesale & Retail trade, 69�8�133�9�150 (8.6) 


Service, 66-68, 70-82� 26�275�19�320 (18.4) 


Gross output by all industries�95 (5.5)�1523 (87.7)�1737 (100.00)
119 (6.9)�


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


Columns and rows may not add because of rounding. . 
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output from each $1,000 export value compared to those from constrlicticyl 

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 to increases in household income, the main impacts fall on durable 


($709) and nondurable ($501) sectors. These two sectors account 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, (luring the 


period between 1970-2020 and (2) the effects of agglomeration stimu­

lus on industrial growth within the local economy. 24 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 25 until 2020. The output in 2020 has already 


24The basic weakness of the input-output model used here is in 

the projection of future output resulting from 0 & M and induced invest­
ment. Although 1958 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. 


25Since each industry has a different growth rate, it is not ade­
quate to use a uniform rate for a]] industries. However, to keep the pro­
blem simple, a uniform annual growth rate of 7.7 percent will be used. 
This percentage is deriNied 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 factors of production induced by these final demand vectors. The 


gross output expected 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 require­

ments by occupation for project construction and 0 & M is shown in 


Table 25. Project construction was estimated to require 2012 man-


year laborers and $10,649,076 wage bill. Annual 0 & m requires 7 man-


year laborers and $32,800 in annual wages. Demand for wages by oc­

cupation is derived by applying Table 18. The number of job opportun­

ities is derived by dividing the wage bill for each occupation by the 


corresponding wage rate. The distribution pattern of demand for labor 


by occupation reflects a heavy concentration of blue-collar workers, 


93 percent for construction and 100 percent for 0 & M. Distribution of 


demand for blue-collar workers for project construction is: 62 percent 


for craftsmen, foremen and kindred workers and 18 percent for operatives 


and kindred workers, but only 13 percent for unskilled labor which tends 


to be the most significant Category of unemployed labor in any depressed 


area. 


Estimate of off-site factoi. demand 


Table 26 summarizes the national and regional final demand, 


gross output and valud added components to maintain the gross output 




TABLE 25 


ON-SITE DEMAND FOR LABOR AND .WAGE BILL BY OCCUPATION RESULTING FROM PROJECT CONSTRUCTION AND ANNUAL 0 & M 


Unit: Labor - Man-Year 

Wage - 1958 dollars 


Construction�Annual 0 & M 


Professional, Technical�84 

and kindred workers�$ 642,150 


Managers, officials and pro-�14 

prietors, except farmers�$ 133,083 


Clerical and kindred�27 

workers� $�
99,249 


Sales Workers� 0 

0 


Craftsmen, foremen and�1,033 

kindred workers�$ 6,574,911 


Operatives and kindred 392 
workers $ 1,745 ,285 

Service Workers� 0 
0 

Laborers, except� 462 
farm and time�,�
1,424,050 


Farmers and farm o 
laborers 

All Occupations 2,012 

$10,649,076 


0 
0 

0 
0 

0 
0 

0 

0 

2 


$10,777 


3 

$15,463 


0 

0 

2 


$ 6,560 


r-


0 


7 

$32,800 


Note: C31umn:3 may rwz ad:a .De ­.:ause of roundins. Upper row in each occupation shows demand for 

labor and 1-,ottor r •w saws .1mand for wage tIll. Annual 0 & M wage distribution was based 

on ti,at 2, 73% e 1L% loer $1,000 0 & M expenditures�
to craftsmen, operatives and non-

farm laborers 
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TABLE 26 

NATIONAL & REGIONAL FINAL DEMAND GROSS OUTPUT AND 

VALUE ADDED COMPONENTS DEMAND BY EXPENDITURE CATEGORY: 


Unit: 1958 dollars 


Construction�Export in 2020
Annual 0 & M�

1. National final 


demand 


2. Regional final 

demand 


3. Gross output 


4 • Employee 

compensation 


5. Proprietor and 

rental income 


6. Corporate profit 


7. Net interest 


8. Capital consumption 

allowances 


9. Indirect business 

tax 


10. Total value added 


11. Labor share (445) 


12. Capital share 

( 6+7+8) 


32,770,739 


20,849,169 


30,515,510 


8,588,171 


2,593,422 


1,690,154 


1,043,149 


1,746,310 


2,494,314 


18,155,520 


11,181,593 


4,479,613 


46,857 


37,767�74,3i7,617 


49,591�129,080,202 


13,562 


4,851 


2,548 


1,996 


2,916 

4,168 


30,040 


18,413 


37,966,372 


4,673,986 


7,094,512 


2,167,199 


4,473,090 


5,194,E48 


61,569,923 


42,640,35 


7,459�13,734,747 
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within Appalachia due to project construction, annual 0 & 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 'oz the factors of production. Total value added is 


estimated to be: $18,155,520 for project construction, $30,040 for 


annual 0 &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 


$2,494,314, $4,168 and $5,194,818 respectively. Value added compo­

nents generated per $1,000 project cost and export capacity are shown 


in Table 27. Total off-site demand for the factors of production 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 0 & 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. Each tyre 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 


or production ($554) from $1,000 project construction exceeds on-site 


demand and unallocated costs combined ($)o8), and that off-site labor 


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




 

 

TABLE 27 


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

• r� • • 

(Per $1,000 total final demand and export capacity) 


Unit: 1958 dollars 


Construction�
Annual 0 & M Export in 2020 

1. National final 


demand�$1,000�$1,000 


2. Regional final 
 ,�
•

demand�636�806 , • 1,000 


3. Gross'output�'�' 931�1,058 -�• 1,737 


4. Emp16yee 

compensation�262�289�511 


.
5. Proprietor and�

.
rental income - •��79�• 104 •��63 • 


6. Corporate profit :-'��.��54��• 95-
' 52 ' ."'-'�


32���- '�-
7. Net interest " • • - • 43���• • " 29
 

-
8. Capital cohsumptiOn 

allowances�53�62�60 


9. Indirest business�
 . 

"76�
tax -•� • 89 


10. Total value added ' 554���641�828 


11. Labor share (4+5) ' 341���393 •�574 


12. Capital Share -

(6+7+8) . . 137��159�135 
.� _�
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site demand from annual 0 & M ($641) 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 powerful 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 and 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 approach 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 caused by (1) under­

estimation of demand for labor by using a direct labor coefficient, 26 


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

26The direct labor coefficient is the requirement for labor in 

producing $1 billion dollars of output. Application of tnis ratio to 

the de]ivery of $1 billion dollars of final demand could he a source oi 

underestimation. In order to make a realistic estimate it is necessar;; 


use the labor coefficient applicable to a closed input-output model to 

which counts direct, inlirect & induced effects. 


27,
aince the waze rate is estimated nj tne 3ureau�
Censu3 

'.111 -ruoi a monthly survey, it is subject to errors. 
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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 -Region Region 3 All Appalachia 


Professional, technical - 1 • 202 7 203 

and kindred workers 110,177 1 ,539,375 55,053 1,704,605 


Managers, officials and pro .- 15 242 7 264 

prietors, except farmers 135,312 2,224,057 62,299 2,421,669 


Clerical and kindred 23�298 10 331 
workers 82,989� 1,213,670 •1,092,401 38,279 


.��

47,736�- 935,254 22,229 1,005,219 


Sales workers 12�• 226 5- 243 . 

Craftsmen, foremen and •�15 171 10 200 
kindred workers 119,118 1,090,906 61,694 1,271,718 

Operatives and kindred 29 202 24* 255 

workers 129,199 , 897,696 106,108' 1,133,202 " 


Service workers . 6o 68 

10,378�130,173�5,837 146,388 

5•�5 


-�, 


Laborers, except ' 16�353 8 377 

farm and mine , 48,31,1�1,080,055 23,201 1,151,567 


111.
Farmers and farm 4 20 

laborers 3,830�35,466 10,718 50,014
.�


All Occupations . 135�• .��1,708 78,�1,961 •-� 

$687,250� $385,418 , $10,098,052
$9,025,383 .��


Note: Columns and rows may not add because of rounding. Upper row in each occupation shows demand 

for labor and bottom row shows demand for wage bill. 
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the wage bill, by occupation, will be adjusted to the value added com­

ponent contributed by labor, according to the weight of the wage bill 


for each occupation relative to the total wage bill demand. 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 labor. 


Adjusted demand for labor and wages resulting from annual 0 & M 


and export capacity is shown in Tables 30 and 31. Annual 0 & M requires 


approximately 4 man-years of labor and $18,266. The labor requirement 


due to increased export capacity in 2020 is estimated to be 6,842 wor­

28

kers and the wage bill will be $41,156,135. About 54 percent of the 


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


28

The values of demand for labor by occupation associated with 


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

wage rate represents the productivity of labor, it is not realistic to 

assume that future labor productivity will be constant. An increase 

in labor productivity, however, means reduced man-year labor 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 associated with 0 & M and export capacity is over-stated 

by the same percentage as the increase in labor productivity, but the 

total wage demand by each occupation is still useful to approximate the 

total wage requirements associated with a reduction in man-year labor. 
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TABLE 29 


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

AND REGION RESULTING FROM THE UFFER LICKIMI PROJECT CONSTRUCTION 


(Adjusted to Value added approach) • 


Region 1 


- f4 

and kindred workers • 122,012 


• Professional, technical�


Managers, officials and pro-* 15 

prietors, except farmers - 149,847 


Clerical and kindred 23 

workers 91,904 


Sales workers • 12 

52,864 


Craftsmen, foremen and 19 

kindred workers 131,914 


Operatives and kindred 29 

workers 143,299 


Service workers 5 

11,49-3 


•	 Laborers, except 16 

farm and mine .53,501 


Farmers and farm 2 

laborers 4,241 


All Occupations 135 

761,074 


Unit: Labor - Man-Year 

. Wage - 1958 dollars' 


Region 2 Region 3 All Appalachia 

202 7' 203 
.1,704,734 . 60,967 1,887,713 ( 58) 

242 7 264 
2,462,965 68,914 2,681,804 ( 82) 

298�10 331 
1,209;746�42,397 1,344,042 ( 41) 

226�5 243 

1,136,183 •�1,221,179 ( 37)
24,617 


171�10 200 

1,208,091�1,408,326 (14.3)
68,321 


.202 211. 255 

994,126 117,506 1,254,930 ( 38) 


6o 5 68 

144,156 6,464 162,113 ( 5) 


8 

1,196,074�25,693 1,275,268 ( 39) 


-�
353� 377 


20�

-39,276 11,869 55,386 k 2) 


14 4 	 . 


• 1,/08�78 • 1,961 

9,994,887 (305) 426,819 (13) 11,182,782 (341) 


Note: 	 Columns and rows may not add because of rounding. Upper row in each occupation shows demand for 

labor and bottom row shows demand for wage bill. Figures inside of parentheses means demand for 

wage per $1,000 project cost. 
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TABLE 30 


OFF-SITE DEMAND FOR LABOR AND WAGE BILL BY OCCUPATION 

AND REGION RESULTING FROM 0 & M 


(Adjusted to Value added approach) 


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 


Unit: Labor - Man-Year 

Wage - 1958 dollars 


Region 1� Region 3�All Appalachia
Region 2�

,. 


.02�.43�.01�.46
• 

3,541�
159�3,292�91�• 


.23�.42�.01�.45 

212�3,844�107�4,162 


.04�.55�.02�.60 

130�2,015�67�2,211 


.02�.38�.10�.41 

77�1,584�39�1,701 


.03�.29�.02�.33 

163�1,867�98�2,126 


.04�.33�.04�.41 

188�1,453�199�1,839 


.01�.10 .12 

15�227�9 251 

.02�.72�.01�.75 

75�2,209�40�2,326 


.03�.01�.04 

8�76�23�107 


.41�3.25�.30�3,57 

1.4027�16,567�672�18,266 


Vote: 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. 
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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 kind'red 

workers 


Se r ce workers-


Laborers, except . 

farm and mine 


Farmers and farm 

laborers 


All Occupations 


, TABLE 31 , 


OFF-SITE DEMAND FOR LABOR AND WAGE BILL BY OCCUPATION 

AND REGION INDUCED BY INCREASE IN EXPORT CAPACITY�
-


(Adjusted to value added apprOach) 

Unit: Labor - Maii-Year 


Wage - 1958 dollars 


Region 1�Region 2 Region 3 


34�•608�31 

304,761�5,515,310�
277,737 


'32�500�31 

347,602�5,496,958�
344,918 


, 

- 49�' 775�49 


214,181�3,377,446�
207,957 


25�353�24 

122,023�1,740,089�
119,109 


44�767�45 

355,830�5,802,676�
342,898 


81�2-3312�147 

426,245�12,226,541�
779,049 


All Appalachia 


673 

6,097,808 ( 82) 


563 

6,189,473 ( 83) 


673 

3,799,584 ( 51) 


402 

1,981,221 ( 27) 


856 

6,501,404 ( 87) 


2,540 

13,431,835 (181) 


214�14 2140 
30,087�552,687 619,636 ( 8) 

34�• 534�36 604 
126,282�1.,958,362�
131,369 2,216,013 ( 30) 


3�76�12 91 
9,534�279,618�45,752 .334;906 ( 5) 

-�• 314 '�'�-6,139 6,842 
'�$1,916,545 (26) $36,949,687 ( 1#97)$2,289, 903 (31)$41,156,135 (554) 

.�. 

Note: Columns and rows amy not add because of rounding. Upper row of each occupatio n shows demand for labor, 


and bottom row shows demand for wage bill. ,Parentheses means demand for wage for $1,000 increase in 

expert capacity. 
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and 46 percent for all other occupations. Of the demand for blue-collar 


workers, 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 demand 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 0 & 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 0 & 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 construction, $1,341 from annual 0 & M 


and $828 from the increase in export. If unallocated costs, ($83), is 


added, each $1,000 of construction expenditures will induce $962 of de­

mand for the primary factors of production. More than 70 percent of 


the demand for the primary factors of production is for labor. 


Summary 


The sources of demand for the factors of production within Appa­

lachia are not limited to the sum of project investment expenditures, 
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TABLE 32 


TOTAL DEMAND (OFF-SITE AND ON-SITE) FOR LABOR AND 

WAGE RESULTING FROM PROJECT CONSTRUCTION AND 0 & M . 


(Adjusted to value added approach) 

Unit: Labor - Man-Year 


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 


Wage '�
1958 dollars 


. . . . _���.
.��

All Appalachia�Region 2 Region 3 All Appalachia
RegIon Region 3� Region' 3,
EsairiLl��


287�_�_� -


122,012�2,346,884�60,967�2,529,863 ( 77)�3,293�3,541 ( 76) 

7-�.�


91�
. 159�


_
.15�256�7-�278 . ' -����-�-�

149,847�2,596,048�68,914�2,814,887 ( 86)�3,844�*4,162 ( 89)
212�107�


. 1-

91,904�1,308,995�42,397.�, 1,443,291 ( 44) 130��2,051�2,211,( 47) 


23�,: 325�10�358�-�--�-��

67�


12�226�5�243�-.�-�-�-

52,864�- 24,617� 1,584�1,701 ( 36)
1,136,183�1,221,179 ( 37)�
77�39�


-�
. 

19�1,204�10,�1,233�. -�2�2
-�
 

�
 

131,914�7,783,327�7,983,237 (244).� 68,321 '� 163��98�12,644�12,903 (275) 

29�594�24 �647 3�3__�
143,299�2,739,411,�3,000,215 ( 92)117,506� - 18;��199�16,w.6�17,302 (369) 

, 
�
 

68�_. _�_, _ 


11,493�144,156� 162,113 ( 5)�227�9�251 . ( 5) . 

5�60�5�-�


6,464� 15�

.�
 . 


16� 8�839�-�1�-�1
-�• 815�

53,501�. 2,620,124� 75,�40,�
'� 25,693�2,699,318 ( 82)�8,769�8,886 ( 90) 


. 
 _�
2�14�14. .��20�- . �
-' 

.� 55,386 ( 2)�8 : 23_�107 ( 2)
4,241�39,276�11,869� • 76���


135�3,720�78�3,973 '��10� -

$761,074 (23)� $49,367�$51,066 (1090)
$20,643,963 (630) $426,819 (13) $21,831,858 (666) $1,027 �$672.�


Note: Columns and rays may not add because of rounding. Upper row in each occupation shows demand for labor and-bottom row shows demand .for wage. 

( - represents less than .05). Parentheses mean demand for wage per $1,000 project and annual 0 & M -cost. 
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but include the potential of the investments to stimulate the Appala­

chian economy. Water resource investments will require labor as direct 


inputs, as well 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 


1 I than on-site demand, depends upon the ability of the 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 depends on the type and location of the pro­

ject selected. 

Off-site demand for the primary factors of production per $1,000 

of construction cost for the ULP far exceeds on-site demand. In the 

case of 0 & M expenditures, on-site and off-site demand are approximately 

equal. Total demand for labor has been the determinant impact factor; 

it exceeds by 70 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 labor, however, 

the demand 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 sources is less than 12 

percent of the total demand for labor. 

Public investments in a depressed region do not necessarily 


create sufficient demand of the proper tyre 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 
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solving mass unemployment., unskilled labor problems. Different types; 


and locations of projects may stimulate local, economies in diverse 


ways and result in different patterns of demand for resources. . Larger 


on-site demand does not 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 


- ..--- -- .1MCPLOYMENT.GENERATION BENEFITS FROM THE UPPER LICKING 
-
 -iPROJECT 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 II 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 Charters I and II, demand for and supply of the factors of 


production are estimated by tyre (labor 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 regard to areas where the factors of production might be 


utilized (on-site and off-site) and to each category of expenditures 


(for construction, annual 0 & M and the increase in export values). 


On-site demand is the demand imposed on the project site. In this 


case, this demand was assumed to be imposed on the Upper Licking Area, 


where there is 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 IMP 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 0 & 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 


4.6 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 


will 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 have 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 labor is considered to be equal to its marginal 


1
value product, which is the value of the output added by the last 


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


1Milton Friedman, Price Theory (Chicago: Aldine Publishing Co., 

)962), 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

fits, that is to say there is no alternative cost associated with the 


2
idle labor.


As in the case of the labor 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 capital 3 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 


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


3The input of capital is derined as the service of a unit of 

the existing real plant and equipment with which labor works in pro­
ducing society's output. 


4

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
tics. 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. 5 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, (4) flow of information between supply 


and demand elements (5) levels of education and (6) other social, 


economic and political conditions. There are also differential mobil­

ities among occupations, industrial capital investments and regiOns. 


Occupations requiring less skill may be shifted to other occupations 


without difficulty, 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 mobility as compared to oc­

cupations with a lower 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 

chnrges. 


5It is implicitly assumed that natural wear and tear is not 

significant. 
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dustrial enterprises and among regions. 


One 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 


immobile
6 among 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 between 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 is 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 incremental 


demand for them is not available at this stage. However, it is expected 


that there is a positive relationship between the rate of idleness of 


the factors of production and the probability of employment these factors 


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 or 


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


60f course such an assumption is probably not true. With few 

exceptions factors could be 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 output. 


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 Function 7 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 


(rf) 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 ) (rn ) 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 Crom idle sources. These are: Upper-bound (H), lower-bound 

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

7Response functions, as synthesized here were borrowed Crom the 

Haveman & Krutilla study with minor modification. For the full employ­
ment level of nonCarm labor, a 6.1 percent unemployment rate was used. 

P. linear functional relationship was added to the original three sets 

of functions. See Haveman and Krutilla, op. cit., pp. 70-74. 
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only four chosen to represent the infinite possible reaction patterns 


to link two extreme reference points. The lines "H", "L" and "I" are 


various portions of sine functions and "S" is 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: 


YL = 1.0 - COS (702.0 x Ys) 


YH = SIN (7/2.0 x Ys) 


Y1 = .5 x [SIN (Xx Ys - A7/2.0)-1- 1.0] 


Ys = Cr - rf), / (rn - re) 


Where��
and Y1 , represent values of each function of Upper-bound,
it 

and Intermediate 


Ys = 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) 


re = 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 


response functions 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, (0 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 increment of demand for a factor which 

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

In both figures, the points labeled re are taken to be the rate of un-
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FIGURE 3. LABOR RESPONSE FUNCTIONS 
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FIGURE 4. CAPITAL 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 total unemployment rate in the post- ' 


8 

World War II U.S. economy. For capital functions, full capacity uti-


lization is assumed to occur when the rate of excess capacity is zero. 


The points labeled rn 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 n 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. 


8

The unemployment rate by major occupation in 1953 is snown in 


Table 1, but it is repeated 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.h), Farmers & 

farm workers (2.2) and Laborers, except farm & mine (6.1). 


9In 1933, 211.9 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 & 45 percent. 3ee 

U.:1. Council of Economic Advisors, Supplemect to Economic Indicators 

(Wa3hington: 1964) ana Donald C. Streever, Capacity Utilization and 

Susineso Investment (Urbana: University of Illisois, Bureau of Econ­
omic and Research, 1960), pp. 40 & 43. From Haveman & Krutilla, op.cit. 




 

1.12 


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 (L I)
B


YI
L I = WI� ( I ) 

_
Where WI - on-site occupational wage demand matrix 


I

Y = occupational response function matrix in the Project Impact Area 


Benefits attributable to idle labor resulting from off-site 


labor demand (LBR) 


LBR = WR • YR 


Where WR = off-site occupational wage demand matrix by region 


R

Y = occupational response function matrix by region 


EGB attributable to idle labor (L B ) 


L L,I Lo 
)B (m 

Befefits attributable to idle capacity (C B) 

CB = C* x C . (Iv ) 

Where C* = Expected net interest payments and corporate profits matrix 


C -= 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 
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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. 


L  R C

B 4 B


M  - (u t) x� (v)
B 


WR 4 C 


Where u 7; Unallocated cost 

t = The portion of value added by indirect taxes in delivery of 


given final demand 

WR = Total off-site wage demand 

C = Total off-site capital demand


L R
B = Benefits from off-site labor demand 

C B = Benefits from off-site capital demand 


Benefits attributable to all idle factors of production (B) 


L I L E
= 3 4 B�
CB 4. MB 


Equation VI applies to any phase of the impact of water resource ex­

penditures on the eeouom.) : _.e. project construction, 0 & M or indus­

trial development subsequent to the project construction. If we expect 


s4;nificatn economic development to 1 ,e induced by project construction, 


the benefits attributable to idle resources from the project construc-


tion (BO, 0 & M-) and induced economic development (ED) should
0 


be estimated. 


Total EGB resulting from and induced by water resource investments (P-) 


will be: 


B - Bc + B0 + BDp - (vii) 



1.1.4 


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, 0 & 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 


10
benefits from mixed factors.
 

Benefits from project construction are total benefits over the 


four year consturction period (1970 - 1973). The estimated benefits 


range from $8 million (applying the lower-bound function) to $13 million 


(uppet-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 $1,000 project cost range 


from $242 to $407.. The largest source of benefits is on-site wages 


which account 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 0 & M of the project are only a one-year 


portion of the benefits stream from this source, and they range from 


$20,600 to $39,000. Benefits per $1,000 of 0 & M expenditures range 


from $44o to $790 of which on-site wage benefits range from $146 to 


$677. The high ratio of benefits per $1,000 of 0 & M expenditure is • 


10

Wage and capital return benefits 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. 




TABLE 33 


ESTIMATE OF EMPLOYMENT GENERATION BENEFITS 

RESUITING FROM THE UPPER LICKING PROJECT 


Unit: 1958 dollars 

(1) Benefits from project construction 

Type of response�Off-site 
function wage benefits 

On-site 
wage benefits 

Capital return 
benefits 

Benefits from 
mixed factors 

Total 
Benefits 

Linear 
Interned iate 
Lower-bound 
Upper-bound 

1,311,496 ( 40) 
653,187 ( 20) 
461,124 ( 14) 

1,993,551 ( 61) 

8,873,231 
8,832,394 
7,053,619 
9,396,562 

(246) 
(270) 
(215) 
(287) 

596,265 (18) 
330,011 (10) 
176,796 ( 5) 
865,668 (26) 

712,012 (22) 
69,310 (11) 
239,620 ( 7) 

1,074,056 (33) 

11,493,004 (351) 
10,184,902 (311) 
7,931,111 (242) 

13,329,837 (407) 

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

Linear 
Intermediate 
Lover-bound 
Upper-bound 

1,993 ( 43) 
1,291 ( 28) 
645 ( 14) 

3,010 ( 64) 

23,882 (510) 
25,914 (553) 
19,499 (146) 
31,738 (677) 

963 (21) 
610 (13) 
311 ( 7) 

1,458 (31) 

537 (11) 
345 ( 7 ) 
174 ( 4) 
815 (17) 

27,375 (584) 
28,160 (601) 
20,629 (440) 
39,021 (790) 

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


Linear 5,381,065 ( 72) 1,945,629 (26) 733,301 (10) 8,059,995 (108) 

Intermediate 2,827,201 ( 38) 1,088,033 (15) 391,845 ( 5) 4,307,079 ( 58) 

Laver-bound 1,481,571 ( 20) 524,163 ( 7) 200,728 ( 3) 2,206,462 ( 30) 

Upper-bound 8,206,535 (110) 3,398,6145 ( 146 ) 1,161,507 (16) 12,766,689 (172) 


Note: Parentheses benefits per $1,000 of project cost (Annual 0 & M) or export capacity. 
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attributable to the fact that about 70 percent or the 0 & M expenditures 


are allocated to on-site demand compared to about 30 percent in the case 


of project constructiOn. Benefits induced by the increase in export 


capacity from the Appalachia Region were estimated for the target year 


2020. The benefits range from $2.2 million to $12.7 million. Benefits 


11

per $1,000 increase in export capacity range from $30 to $172.
 

Present Worth and Average Annual 

Equivalent of EGB 


In order 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 comton terms. For this purpose, streams 


of benefits and costs over 50 years will be measured in terms of present 


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


• 

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 

project 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: $316rJ$515 for project construction, $614r-i$1,122 for annual 

0 & M and $1790365 for the increase in export capacity. 
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calculation at 1958 price levels. A discount rate of 4.87 percent
 

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 


13 

50 year period.
 

Average annual equivalents of EGB from the various sources, 


under different resource response functions are shown in Table 34. 


Estimated annual benefits from project construction range from 


$397,275 $667,702 in 1958 prices. Annual benefits from the 0 & 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 benefits range from $733,388 $2,527,462. In 


terms of total present worth, the benefits range from $13,651,530 


$47,047,055 in 1958 prices. 


Social Costs of the Upper Licking Project 


Rationale and model used to estimate social 

costs of public expenditures 


Until now, the utilization of otherwise idle resources has been 


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

resultin3 from public expenditures. This does not mean that the dis­
count rate has any less important role in determining the level of EGB. 

The discount rate in public investment criteria has been one of the most 

critically debated sui,jects. For a further discussion on this subject 

see, U.S. Congress, Economic Analysis of Public Investment Decisions: 

Interest Policy and Discounting Analysis, Hearings before the Subcommit­
tee on Economy in Government of the Joint Economic Committee, 90th 

Congress, 2nd Session, 1968, Western Agricultural Economic Research 

Courcil, The Discount Rate and Public Investment Evaluation, Conference 

proceedings of the committee on the economics of the Western Agricul­
tural Economic Research Council, 1968, and William J. Baumol, "On the 

Social Rate of Discount," AER (September, 1968), among others. 


13
Average annual equivalent values of the benefits from, and 

costs of the project were arrived at by multiplying values of the pre­
aent worth of future benefits or costs by the appropriate average 

annual equivalent factor for 50 years, which is 0.053722. 
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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�510,168�667,702
575,694�397,275�

off-site wage�65,692�23,098�
32,717�99,855 

on-site wage�444,465�353,320�
442,418�470,676 


16,529�43,361 

mixed factors�35,664�12,002�

capital return�29,867�8,855�


3,469�53,797 


2) o & M�28,281�21,296�
29,070�38,218 

off-site wage�2,059�664�
1,295�2,946 

on-site wage .�24,672�20,129�
26,024�31,083 

capital return�993�611�1,426
319�


345�
mixed factors�554�179�
795 


3) Export Capacity�614,531�1,821,542
1,149;995�314,817�

off-site wage�767,737�211,368�
403,378�1,170,887 

on-site wage�.�o�o�o�o 

capital return�277,494�74,769�
155,231�484,894 

mixed factors�104,535�28,617�
55,861�165,578 


733,388 2,527,462 

off-site wage 835,488�235,178 1,273,688 

4) Total Benefits 1,753,970 1,153,769�


437,390�

on-site wage 469,137�373,449�
468,442�501,759 

capital return 308,354�83,943�
172,371�529,681 

mixed factors 140,753�40,798�
59,675�220,170 


Note: Does not add because of rounding. The 4.785% discount rate 

and the .053722 average annual factorwere applied. 
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treated as benefits which accrue to the society in addition to benefits 


from the output of the project (primary benefits). -However, this treat­

ment was liglicitly based on the assumption -that the project costs, based 


on going market prices (money costs of the project), overstated the 


associated opportunity 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 ele 7 


ment to equate money costs of the project to their social costs instead 


of being captured as .EGB. 


The opportunity cost of any demand imposed on an economy is the 


14 

value to society of alternatives foregone in satisfying the demand.
 

Assume, for example, that an additional ton of steel production is re­

quired of the economy. 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 


industry). would have produced were they not used in producing the ton 


of steel. In a competitive and fully employed market economy, the price 


of unit of labor or capital will equate the minimum monetary inducement 


necessary to bring forth the marginal unit of labor or capital with 


Its marginal value product. Thus in a reasonable fully employed market 


economy, Le social cost of a diverted marginal unit of labor or capi­

tal is measured by the associated market price, and the value of the 


alternative product equals the sum of the payments to diverted factors. 


In the less than fully employed economy, however, market price 


fails to provide an accurate measurement of the social 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 l .society forgoes no alternative outputs. 15 Social costs of 

.�
. 


public expeAditures, therefore, are not the sane as their money costs 


in a depressed economy. In the previous section EGB were defined as 


the value of outputs contributed by otherwise idle resources. Social 


costs of public investments, then, become money payments for the in­

puts required . Vor the investment less the portion of payments to
required
 

those input whiah would have been idle without the project invest-


• ' 

Mont or iquiValent to EGB. 16. 


EGB were computed by the formulas (WY) and (0Y), where W and C 


' 

defined as the demand for labor and for industrial capacity res-


pectively and t is defined as the corresponding functional values to 


represent the proportion of the value attributable to idle resources 


• under Okrieus Dates of idleness. Therefore, social costs of water 


, resource investMent expenditures (Sc) can be expressed as in the 


following ebelmulo: 


S,c e lqc l - Yi) c Lie McYi ( viii )-


Mc r. Teta' money costs of the project 

Yi . vProportion of money costs for the inputs drawn 


from idle resources under i th response function 


:� '
1�
5See footnote 2 in this chapter. 


t 16 
�
portion 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 impact of investment expenditures on idle re­
sources: If the impact of Investments on idle resources extends to 

indirect and induced investment or induced economic expansion, how­
ever,. the GB could exceed original project costs. If EGB exceed 

original project costs, the social costs of the project become ne­
gative. A negative cost sign means EGB are greater than tae originql 

costs. The EGB approach was adopted in this study for application in 

the B/C analysis. This was partly based on a need to avoid confusion 

In B/C - ana4sis that might be caused by using negative costs. 
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Since McYi was defined as EGB (B) 

Sc = Mc - B ,�(Ix) 

The term�Yij 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 i th Resource Response Func­

tion associated with a particular resource demand imposed on a specific 


region. 


Estimate of Social Costs of the ULP 


Applying the formula, Sc = Mc - B, the annual social costs of the 


ULP vere estimated. Since the value of the shadow factor (1 - Yi) 


or EGB (B) depends on the resource response functions to be selected, 


annual 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 0 571 ,,-, $705,920) 


$11,259,429", $972,080 


Annual social cost of total project 


=Mc($1,893,000)-3($733,388^- $2,527,462) 


= $11,159,612 ,%•(-) $6311,462 


Or, the ranges of the shadow factor of tae money costs of 


tae project are: • 


ilcject = .751 A/.579 


4) Total project r .613ev (4.335 


The social costs of the water project range from 75 percent to 58 percent 


of project costs depending on the selected resource response function. 


The negative sign in the case of total project cost which includes in­

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


factors the upper limit of social costs are equivalent to'.75 percent 

of'project - costi in the'case of the water plan and 60 percent in terms 

of the total project. The social costs of the ULP; therefore, are.sig- . 

nificantli 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 provides a rough idea of the relationship be-


.�


. 


tween the cost and EGB from various sources under different resource 


response functions. The average annual EGB per $.1.,000 annual project 


cost (Federal'cost) range $243+,4408 for project construction, 


$532A4955 for 0 & M and $1,464,48,472 for the increase in export 


capacity. 18 EGB per $1,000 cost of the water plan range $249~$421, 19 


and the benefits for the entire project per $1,000 project cost range 


from $387 to $1,335. 


,17This situation -does riot hold for every investMent. This de­
pends on the condition of idle resources and the magnitude of the stim­
ulus of locational advantage in comparison with competing regions. ' 


18

Benefits from increased export capacity or the area develop­

ment plan are not soley attributable to the investment cost of the 

area development project. The prime factor of area development is the 

locational advantage which will be enhanced by the water project. There-


- fore, the benefit ranc:x per 1,000 rederal support to area development 

has no special meaning unless it is related to the water plan. 


19

This was attained by dividing annual benefits by tnose annual 


project costs associated with both project construction and 0 & M. 


http:capacity.18


TABLE 35 


AVERAGE ANNUAL EMPLOYMENT GENERATION BENEFITS 

MR $1,000 COST OF THE UPPER LICKING PROJECT 


Unit: 1958 dollars 


Sources of 

Benefits Linear Interned iate Lower-bound Upper-bound 


311�408 

off-site wage�40�20�14�61 

on-site wage�271�216�287 


1) Project Construction 351�243�


270�

capital return�18�10�5�26 

mixed factors�22�2�7�33 


727�
2) o & m�• 707� 532�955 

off-site wage�51�32�17�74 

on-site wage ,�617�503�
651�777 

capital return�25�15�8�36 

mixed factors�14�9�4�20 


5349�

off-site wage ' 3571�983�

3) Export Capacity�2858�111.614�8472 

��1876�5446 


on-site wage�0�0�o�0 

capital return�1291�348�
722�2255 

mixed factors�486�133�
260�770 


4) Totil- Ptoject 

Benefits •�927�387�
609�1335 


off site wage�231�673
441�124�

on

-

site wage�247�265
248�197�

capital return�163�44�


-


91�280 

mixed factors�74�32�22�116 


5• Water Plan 

Benefits 360�249�
321�421 


Note: Annual' costs (Federal Sources): $1,638,000 for Construction, 

$40,000 for 0 & M, $215,000 for Area Development and $1,893,000 

for Total Project. 


Does not add because of rounding. 
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The Impact of EGB on the B/C Ratic 


Benefit ranges per $1 ,,000 of various project.costs estimated in
-�


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


ratios of the project without counting primary benefits. The ranges 


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


Project, treating EGB as the'only benefits are: 

1) From project construction = .243 -%.408 

2) From 0 & M�r- .532 — .955 

3) From the water plan�.421= .249"-


4)	 From the entire project = .283 ,1.355 

including area development 


EGB as.well as benefits-cost ratios associated with these bene­

fits were estimated in terms of ranges, due to the lack of precise 

knowledge concerning the various types of resource response patterns to 

incremental demand under various conditions. From the four sets of 

alternative functions, the Linear Response Function has been selected 

as an average response pattern of the idle resources to the incremental 

demand for them. According to this function, EGB per $1,000 project 

costs, and also benefit-cost ratios which were available from Table 35 

were selected and are shown below: 

Type of Project�. Employment-Generation Benefit-Cost 

Cost Benefits�Ratio 


Project, Construction�$351 .�, 
.351 


0 & M $707�.707 

Total Water Plan�$360 .360
.�

Total Project�027�.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 t512,000. These benefits are estimated in the 


4 
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original study but have been adjusted for this study model. 
20 Three 


typea,of.B/C ratios have been developed: (1) a B/C ratio associated 


with the water plan without EGB; (2) with EGB; and (3) a B/C ratio 


associated with the total project with 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 Func­

tion are: 


= 

$1,678,000 


1) Water project without EGB�$ 512,000 .3051 


.665 

$1,678)000 


2) Water project with EGB�$1,115) 975�


3) Total project including�
21 

Area Development Plan • $2,265,970 7.. 1.197
 

$1,893,000 


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


.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 


20 . 

' Office of Appalachian Studies, op. cit. Table 18, pp. III-1-76. 


The $569,000 was the original estimate of user benefits. Since our model 

included only federal expenditures in the investments, the benefits are 

adjusted 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. 


21
In 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 implicitly 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 5096,000 = 2.164. B/C ratios developed in the original study, 


1, 93,000 

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) 4114 1.729 


2879 

The costs used here are public expenditures, federal and nonfederal sources. 


Ira�
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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 of .ex­

penditures for the construction and 0 & M of the ply on EGB are counted, 


the B/C ratio will change from .3:1 to .6:1. As the economic deve1913-. 


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/C ratio 


of the ULP were estimated based on a 4.6 percent national unemployment 


rate during the construction period. In 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 Appalachia 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 rates during the same period. have not been ad-


justed upward aue to lack of statistics. •�
-


Estimated EGB, in 1958 prices, and their iLt. .r the B/C ratio 


of the ULF based on a 5.6 percent national unemployment rate and a Linear 


Resources Response Function are shown as follows: 


-

(1) EGB from the construction of the ULF 


Sources Total Benefits�
Average Annual . Average Annual Benefits 

Benefits �
per $1,000 Annual Cost 


-�
 .
ofC-site wage $ 2,7611,973 ,�t' 24n
(18 - .
Y J.,— : . . 84�

on-31te wage . $ 9,880,679 .� 302
$49L,034�

capital return $�$ 29,867 ' ' '�
596,265� 18 

mixed factors $ 712,012� 22
$ 15,6(4�


,1e1s,C97 ,,n.: hTotal Benefits�$13,953,926 
 426 
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12) Average annual EGB by type of project 

Average Annual EGB perType 4 otPr94iet�Average Annual '��

EGB�,$1,000 Annual Cost 


Project Construction $ 697,814 $426 
Water plan 

including 0 & M $ 726,095 $433 
Total project including 

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 

.7378 

$1,078,000 


(b) Water project with EGB $1_,238,095�

(c) Total project with EGB $2,388,000 It 1.2615 
$1,893,000 

Total 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 

(eonstritetion and 0 &�will be $433, and $991 for the entire project 

including area development. This means the impact of EGB for each 

type of expenditure on the B/C ratio would be: .426 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 

raised 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 

ir project impact is limited to the water plan and about five percent 

for the total project. 

Summary 


Economic efficiency is not the sole criterion for the justifi-
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cation of a public works project. Efficiency criteria for a'public 


.works projectina depressed area, based on the traditional B/C ana-


lysis, may not accurately reflect benefits and costs to the society re-


suiting 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. 


Although there are deficiencies in the projection of future idle 


resources, the projection of dynamic economic growth with a static model 


and in resourie response functions, the analysis of social benefits and 


costs resulting from the ULP has revealed that the traditional B/C ana-


lysis has significantly understated project 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 a 


great .potential for long-run efficiency which might overcome a short-run 


inefficiency. ' - • _ 


, 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 - oh 


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 0 & M) and 66 per­

cent is from'area development. Since the local excess capacity rate was 


-tssumed to be equal to the national rate, the variation of EGB depend'. 


FrImarily on the rate of unemployment. EGB attributable to idle labor 


are the single largest factor of all EGB. More than90 percent of the 


E03 are attributable to labor for both construction and 0 & M, with 67 
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percent from=tfte..increase in export values. Because of an extremely 

high uiiemploiMent.rate in the Project Impact Area, EGB attributable 
-


to on-sitCliborfor construction and 0 & M are more than Eto percent 


of EGB attributable to labor. 


The change in LOB due to the increase in the national unemploy­

ment rate VIM primarily during the short-term construction period. EGB 


and resulting changes in the B/0 ratio were more elastic than the change 


in the rate of unemployment. A one-percent change in the national unem­

ployment rate induced a 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. 




CHAPTHR EV •,�, „ 

1, AENSITIVITY OF OUTPUT TO CHANGES IN Tip , 
. ' -'LOCATION AND TYPE- 0F EXPENDITURES�

' In the preceding chapter the rangeof EGB and social costs per 


$1,000 of ULP were estimated and the impacts of these benefits .on the 


lemefit ,Oost 'ratio were examined. In the early chapters, :it was sug­

gested that the level of EGB might .vary under various investment condi­

tions such as(1) location, (2) -type of project and (3) condition 

of the local economy. 


Since differentlocdtions are associated with .unique production 


functions and resource distribution patterns, a change In the location 


of a project hay influence the size Of final demand imposed on the 


local economy and gross outputs induced from it. A change in the type 


of project, a. given cost, may require a substantial change in the 


composition and level of demand for resources from the local economy. 


The level 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 associated 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 project. 

To test the variability of impacts attributable to chances in 

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


location in Region 2 to Regions 1 and 3• 
1 

To test investment itpacts 

fitOk:tbirmhiriges in types of project, two additional, vatei, resource 

investment projects and two types of private expenditures other than 


water projects, involving costs equivalent to the ULP, will be sub­

2 

stituted for the ULP. The two water resource investments are: - (1) 

Levee construction which generates the highest demand for on-site labor 

and unallocated costs 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 


dismalwilidmitty sectors) resulting from a water resource investment 

in the -Appalachian Region depends on two factors:. (1) the level of 

regional final demand vectors and (2) production functions of Appala­

chian regions which were expressed in terms of technical coefficients 


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


final 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 


1

The change in the location of the Upper Licking Project is 


nerel; hypothetical. Because of differences in economic needs and geo­
graphical features it is hardly possible to change a project location 

without changing project type, design and its costs. 


2

See footnote 1 in this chapter. 


konsumption expenditures are not directly comparable to an 

vestment project but can be treated as a project package (such as a wel­
fare project) in order to compare the impact of these expenditures on 

the local economy to other project expenditures. 
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depends 611 the relative ability to retain input requirements within Appa-

• 


lachia glVienthe 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 national economy. Naturally, there is a substantial leakage in 

fl 

inputs demanded by investment in the Appalachian Region. Since each 


subregion of Appalachia has its unique production function and pattern 


of resource distribution, the degree of self-sufficiency of each region 


is expected to be different from others. Therefore, the level and compo­

sition of the final demand vector for Appalachia for a given level of in­

vestment is expected to vary according to the region and type of invest­

ment selected. Table 36 shows Appalachian final demand and leakage for 


each $1,000 of program expenditure associated with a hypothetical change 


in the 'location 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 


demand and unallocated costs. ' 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 


4
For, the allocation of various water project costs, by source 

and by industry and 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. 




 

TAT F, 36 

APPALACHIAN DEMAND AND LEAKAGE PER $1,000 

EXPENDITURES, WITH CHANGES IN THE 


LOCATION AND MEASURE USED 

Unit: 1958 dollars 


Location & 

measure used� Appalachian Demand 


Off-site demand On-site demand
b 

Unallocated costs Total Appalachian Leakages

demand 


Upper Licking Project 

Construction (U.L.P.) 

in Ra-2 034 325 83 616 16/-


U.L.P. Shifted 

to R-1�258�325�83�662�338 


U.L.P. Shifted 

to R-3�028�325�83� 369�
631� P•I 

La 

La 


Levee Construction 

R-2� 186�362�229�768�232 


Powerhouse 

Construction R-2�216�178�11�399�
601 


Private 

Investment R-2�617�0�0 ,�617�383 


Consumption 

Expenditures R-2�601�o�o�601�199 


Note: 	 aR represents subregion of Appalachia.

i)Since on-site demand and unallocated costs are not adjusted for the input-output model, the sum of 

off-site, on-site demand and unallocated costs may not equal to Total Appalachian demand. 
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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. 6 


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 

II�. 

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 


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


'U.S. Department of Labor, B.L.S. Projections 1970: Inter­
industry Relationships, Potential Demand and Employment, Bulletin No. 

1936 (Washington: Government Printing Office), 1966, Table IV-8&9, 

pp. 71-74. This projection was based on a four percent unemployment 

rate, and the basic thodel 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 demand and EGB. 


6
It is unrealistic to assume that there is no on-site demand 

and that there are no unallocated costs associated with private invest-

ment. If we assume that there is no on-site demand, this means that all 

project costs will be allocated to off-site demand and this tends to in­
flate off-site demand. This will tend to over-state gross outputs to 

satisfy increased final 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. 


70ff-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 regional 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 difference between Pppalachian 

demand and the sum or off-site, on-site demand and unallocated costs. 

For example in the ULP case, the leakage from on-Site demand and un-

allocated costs per $1,000 project cost will be $636 - ($234 + $325 + $80- $6. 
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or 4'611; leakages, therefore, become $338 and $369 respectively. It 


seems Region 1 has the highest capability in holding final demand with­

in Appalachia for the particular set of inputs demanded for the ULP.
 

The range of Appalachian demand will be $631". 0 $622 or a difference 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 location. 9 In the case of levee 

construction, low off-site demand watch is expected to be retained in 

Appalachia ($186) is offset by the high value of on-site and unallo­

cater! costs. In the case of powerhouse construction, on-site and 

unallocated costs per $1,000 project cost are lowest ($189). This 

coincides with the highest total off-site demand ($817). However, the 

major portion or this total off-site demand ($601) will be expected to 

leak out from flppalachia and this leakage is far greater than that for 

tbf, other two alternatile water projects. The greater leakage may be 

due to the fact that the powerhouse construction leeds more sophisti­

catnd equipment for b.;ta construction and operation of tne project, 

and depends heavily on supplies from outside of Appalachia. The level 

of Appalachian demand among alternative water projects appears to be 

dependent on the level of on-site demand including unallocated costs 

and the availabilit3. of inputs from local resources. The project 

8
 
For a detailed breakdown of total ofT-site demand for the pro­

ject, by industry sectors see Table lh, Chap. I of this study. Sector 
;s the sum ,7, f on-site demand and unallocated costa. 

93ince only one project tpc. (the Upper Licking Project) was 

testd in this study, tuc conc]usion nay be premature. 
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which 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 from powerhouse con-

.. 


struction. 


Appalachian demands resulting from the two types of private 


expenditures are $617 from ari d'T.I.T.te private investment and $601 from 


10
personal consumption expenditures. Although no on-site demand and 


unallocated dosts were designated for non-water projects, Appalachian 


demands from these outlays are well above the mid-range between the 


two extreme water projects. 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 6o percent. This means 


that more off-site demand will be retained in Appalachia from most 


private investment and personal 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 


10Private 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 

planned 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 region merely for the pur­
pose of spending, as with a welfare grant. However, these tests are 

still useful in finding out the relative strength or water resource 

investments in utilizing local resources compared to those of other 

alternative types of projects. 


http:d'T.I.T.te
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type of expenditure is shown in Table 37. The first three columns show 


the impacts of ULP 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-


ject regions is mainly attributable to the differences in the demands 


for service, transportation, warehousing and, to a lesser extent, to 


demands for durable goods. 


The differences in gross outputs expected from the three al- . 


ternative water projects at the same location are much more distinc­

tive than those from alLernative locations. Outputs from a powerhouse 


are $627, the lowest value, while those from levee construction are 


$1,053 per $1,000 project cost, the highest among the three 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 powerhouse construction. Levee construction requires 


over two times the mining projucts and�
times tne service products 


but substantially fewer manufactured durable goods than does the ULP. 


On the other hand, powerhouse construction requirements are 40 percent 


less for nondurable goods and 60 percent less Por products from the trade 


and service industries combined, than those for the ULP, hut it re­

quires almost twice the durable gobds. 


3oth consumption and private investment expenditures have the 


potet , tial to induce highcr gross outputs per $1,000 project cost than 


tnoL:e from the water projects listed here. On)ss ­:.utputs or $1,170 are 




 

TABLE 37 


DISTRIBUTION OF GROSS OUTPUT BY MAJOR INDUSTRY 

PER $1,000 EXPENDITURES WITHCHANGES IN 


THE LOCATION AND THE MEASURE USED 

Unit: 1958 dollars 


Powerhouse�Private 

Industry & Input-Output Study Sectors�Construction�


U.L.P.a�U.L.P.�U.L.P.�Levee� Consumption�

in Region 1 in Region 2 Construction Construction Expenditures Investment 


Agriculture, forestry & fisheries, 1-4�10�6�12�13�6�23�11 


Mining, including crude petroleum, 5-10�31�34�29�77� 10�11
3�

Construction, 11 & 12� 21�20�.
19�26��12�32 482 
. 


'Non-durable goods manufacturing, 14-19, 24-34 92��78�89�90�35�118�45 

foods, textile & apparel, 14-19�34�28�39�44�19�80�19 

other non-durable goods, 24-34�58�50�48�46�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�4�26 

Primary metals, 37-38�
8�12�11�5�15�2�22 

Fabricated metals, 39-42� 11�15�17�4�
10�2�16 

Non-electrical machinery, 43-44, 46-52�
3�5�3�2�43�2�15 

Construction machinery, 45�8�11�6�4 . 1���-� 2 

Electrical machinery, 53-58�
2�3�3�3�42�4�11 

Transportation equipment, 13, 59-61�16� 19�12�
39� 5�12�21�
.....

Miscellaneous, 2-64� 2�2�2�2�1�
3�3 


CD 

Transportation & Warehousing, 65�21�48� 29�
9� 14�17�15 


Wholesale & Retail trade, 69�269�274��
. 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. 
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expected to be induced per $1,000 consumption expenditures and $1,140 


per $1,000 representative private investment expenditures. It is in­

teresting to %ote the fact that although the Appalachian final demands 


per $1,000 expenditures resulting from these two measures are lower 


taan those from water projects except for the powernouse, the level 


of :Lross outputs induced by private expenditures are higher than those 


induced by water projects. It seems that consumption and private in­

vestment expenditures -,timulate the parts of the economy which have 


greater linkage effects among industries, as compared to investments 


11 
from water projects. 


Looking into gross outputs by industry sector, the final demand 

vec'tor' imposed by Consumption expenditures on the local economy induce 

substantially more nondurable goods and service products than those 

induced by water projects. An average private investment expenditure ) 


on the other hand, will induce very high construction demand which will 


bc;. more usan Ln percent of gross outputs. This indicates a predominant 


need for durable goods and minor requirements for output from the trade 


and sercice sectors, relative to the other types of investment shown 


here. 


Sensitivity of Employment Generation Benefits 


As in the case of the analysis of Appalachian demand and gross 


output to satisfy the Appalachian demand, the sensitivity of EGB recul­

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


11
 
Linkage effect3 are one very important investment criterion 


in n. developing economy. For further discussion or linkage effects 

see, Alberto 0. Hirshm.n, 3trategy of Economic DevrAopment (New Haven: 

Ysle University Pre, 1958). While sectornl analysis is not the 

main purpose of this qtud2-, a sectoral study throu0 input-output ana­
lysis will reveal important relationships between the tpes of input 

demanded and industrial outputs required to satisfy these demands. 

Thes, relationships will, in turn, give the direction of inter-industry 

relationsnips and the level of gross outputs to the economy. 
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sources of origin, will be investigated. The measurement of , EGB will 


be based on the Linear Resource Response Function, which is,a,repre­

sentative average resource response function. 


EGB from on-site demand have depended on the unemployment rate, 


12

by major occupation, in a Project Impact Area such as the Upper Lick-

ing Area, in Region 2, in the case of the ULP. In order to measure 

EGB from alternative project 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 hypothetical, 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 assumed 

that the major occupational unemployment rates in the new impact areas 

associated with alternative ULP regions will be similar to those average 

13

rates, for the construction period, in the corresponding project region.
 

Employment Generation Benefits from On-Site Wage Demand 

Tale 38 shows ectimated ECM from on-site wage demand per $1,000 

12Iroject impact ared is used as an area limited by the major 
source of loca] labor supply and within 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. 

13The estimated average unemployment rate in the Upper Licking 
Area for the construction period was 12.5 percent. The estimated 
average unemployment rates in Regions 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 revealed 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 depend 
largely on the rate of unemployment in the project region as well as in 
the project impact area. The assumption of an unemployment rate in 
the Iroject Impact Area 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 tn.° Upper Licking Area. 



TABLE 38 


EMPLOY1/1EN7 GENERATION BENEFITS FROM ON-SITE WAGE DEMAND RESULTING FROM PROJECT CONSTRUCTION AND ITS DISTRIBUTION 

PER $1,000 PROJECT COST BY OCCUPATION & TYPE OF PROJECT BASED ON LINEAR RESPONSE FUNCTION 


11,014( -) 

Unit: 1958 dollars 

Occupation 
Upper Licking�ULP Shifted�ULP Shifted� Levee�Powerhouse 
Project (ULP)�to Region 3�Constructionto Region 1�Construction�

Professional, technical 
a.,ad kindred workers $�47,962 ( 1)a$ 10,660 ( -)b$�93,011( 3) $�46,505(5,330 ( -) $� 1) 

Manaers, officials an pro-
14,909 ( -) 552 ( -)�prietors, except farmers� 3,366 ( -)� 29,370( 1)�

ner 4 cal n.13 kindred 

workers 27,262 ( 1)�9,371 ( -)�5,111 ( -)�45,007( 1)�27,004( 1) 


Sales Workers 0� 0� 0� 0� 0 

Craftsmen, foremen and 

kindred 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 ( 48)�480,355 (15)�200,149 ( 6)�3,093,670( 94)�795,515( 24) 

Service uorkers 


La—srers, except 

farm and mine 1,424,050 ( 43)�700,718 (21)�256,172 ( 8)�1,179,747( 36)�589,873( 18) 


Farmers and farm 

la:oorers� 0�0�0�0�0 


All Occupations� $8,073,232 (246)$2,613,908 (79)$1,113,036 (34) $8,668,824(265) $4,134,711(126) 

Note: -Figures in parentheses show dollars per $1,000 project cost. 

means less than $.5. 


To arrive employmen; genc .ration benefits occupational unemployment rates in the Impact Area were 
applied for the Upper Licking, Levae, and Powerhouse Project, and Unemployment rates in Project 

Region were app2ied when ULP shifted to Region 1 & 3. 
Columns may nct ad,f, because of rounding. 
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expenditure by occupation and -type of expenditures. No on-site wage de-


mands were assumed for private investment and consumption expenditures. 


On-site EGB from the ULP in Region 2 were estimated 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 between EGB at the planned ULP location 


and in Region 3 will be approximately $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 or EGB 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. 4 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

tribution pattern among major occupations. The larger the wage demand 


for the class of occupation for which the greater idle status prevails, 


the greater will be the EGB. • 


As the Table shows, EGB for white-collar workers are insigni­

ficant.. The largest percentage share of EGB from this class of workers 


is two percent maximum in the case of levee and powerhouse construction. 


The main reason for tuis, or course, is that the demand for these workers 
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Is significantly less 14 than demand for other classes of workers, and 

uremplorwnt rates 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 percent of EGB is 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 $43 per 


41,000 of project cost or the proportion of EGB from unskilled labor 


to total EGB from on-site demand for labor would he: 17 percent from 


ULP and 14 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 of measure, including private investment and personal consump­

tion spendings. EGB from off-site demand for labor resulting from 

the three alternative project regions are: $40 from Region 1, $51 

Pro Region 2 and $21 from Region 3. The range of difCerence is $30 

per $1,000 outlay. EGB from levee and powerhouse construction are $45 

and $28 respectively, and the range of difference in EGB from alterna­

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

14Demand for •m - site white-collar workers as a proportion or 

totnl on-site demand for ]allor is: eight percent for the ULP and 

14 percent for both levee -ind powerhouse constructior,. 
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TABLE 39 


EMPLOYMENT GENERATION BENEFITS RESULTING FROM OFF-SITE DEMAND 

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


AND MEASURE USED BASED ON LINEAR RESPONSE FUNCTION 

Unit: 1958 dollars 


Occupation 
Upper Licking�U.L.P. 
Project (U.L.P.)�in Region 1 

U.I.P. 
in Region 3�Levee�Powerhouse 

Private 
Investment 

Consumption 
Expenditures 

Professional, Technical 
and kindred workers $ 23,750 ( 1)a $�32,210 ( 1) $ 15,881 ( -)b $ 29,223 ( 1)�$ 16,580 ( 1) $ 20,003 ( 1) $ 33,048 ( 1) 

Managers, officials and pro­
prietors, except farmers .�76,176 ( 2) 80,082 ( 2) 13,584 ( -) 81,360 ( 2) 51,175 ( 2) 79,718 ( 2) 91,564 ( 3) 

Clerical and kindred workers 104,317 ( 3) 132,700 ( 4) 68,740 ( 2) 116,148 ( 4) 72,057 ( 2) 88,723 ( 3) 133,508 ( 4) 

Sales workers 91,516 ( 3) 98,117 ( 3) 44,250 ( 1) 92,322 ( 3) 62,729 ( 2) 67,509 ( 2) 110,477 ( 3) 

Craftsmen, foresen and 
kindred workers 356,167 (11) 320,848 (10)�148,552 ( 5)�392,545 (12)�241,409 ( 7) 944,034 (29) 411,358 (13) 

Operatives and kindred 
workers 358,449 ( 1) 366,491 (11)�163,622 ( 5)�413,371 (13)�262,493 ( 8) 420,328 (13) 386,917 (12) 

Service workers 40,878 ( 1) 18,417 ( 1)�13,046 ( -)�16,534 ( 1)�11,166 ( -) 36,530 ( 1) 18,911 ( 1) 

Laborers, except 
farm and mine 258,982 ( 8)�631,861 (19)�229,431 ( 7) 334,232 (10)�193,074 ( 6) 176,761 ( 5) 383,766 ( 2) 

Farmers and farm 
laborers 4,250 ( - ) 1,384 ( -)�1,946 ( -) 5,281 ( -)�2,495 ( -) 5,065 ( -) 9,448 ( -) 

All Occupations $1,311,496 (4o) $1,682,110 (51)�$699,051 (21)�$1,481,017 (45)�$913,178 (28) $1,618,031 (56) $1,578,996 (48) 

Note: 	 aFigures in parentheses show dollars per $1,000 project cost. 

113 ( - ) means less than $.5. 

Columns may not add because of rounding. 
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private investment are $56 and are $48 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 4o. As seen in Table 40, EGB per $1,000 cost resulting 


from different t:ypes or expenditures vary significantly. EGB per 


$1,000 project cost resulting from the ULP located in alternative 


Regions 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 locations rare from a low of 


$89 to a high of $325. The range of fluctuation is $236. The primary 


cause of this fluctuation Ls the uneven distribution of idle resources 


within and among different subregions, and especially the more signi­

ficant differences betweel impact areas within subregions. The range 


of EGB from alternative types of water projects, on the other hand, is 


!'i-om $176 to $375 showin2 a fluctuation of about $200. This seems to 


result from diffem -Ices in ability to retain final demand in the Appa-




Sc., urces of Benefits 

01-site labor 


Off-site labor 


Capital return 


Mixed factors 


TOTAL 


TAIVR 40 


EMPLOYMENT GENERATION BENEFITS itai $1,000 EXPENDITURES 


BY SOURCES, LOCATION AND MEASURE USED 


Unit: 1958 dollars 


ULF ULP uu Levee Powerhouse�Consumption
Private�
R-2 R-1 R-3�R-2�R-2�Investment Expenditures 

R-2�R-2 

246�79 265���34 126 


4o 51 31 45����56�48
28�

18�21�20 25 14���15�31 

22�23�14�4o�8�8�13 

325 1713 89 375 176�����79�92 
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lachian economy from different investment expenditures. . 


The.flustustion of EGB from alternative project locations slightly 


exceeds that from alternative types of water projects. 
15 Previously, 


,regional demands and gross outputs resulting from a change in project 


location have shown a greater variation 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 different 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 spend ings 


in Region 2. Low EGB attributable to idle labor in the case of the ULP 


' in Region 3 were expected, because Region 3 as a whole has a lower 


average unemployment rate than the national average. Of total idle 


labor, 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 rex- over 70 per-


cent of the total En, while the low EGB from the two private expend-

itures are associated with an absence or demand for idle on-site labor. 

Sensitivity'of EGB due to 0 & M and Economic Expansion 

EGB from the 0 & M of water projects and economic expansions in-

15�
• 

This conclusion applies only to the Appalachian Region, and 


It applies only when we assume that the unemployment rate in the im­
mediate project area is the same as the average unemployment rate in 

each project region except when the project location in 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 rot the Impact Areas in 

Recion 1 or 3. If the unemployment rates in alternative Impact Areas 

in e‘teri region did not vary widely, this conclusiun might well be 

rover 30d. 
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duced by water.resource investments should influence the ultimate level 


of EGB.. The impacts of initial investment and 0 & M,of water resource 


deVelopments,on the expansion of a local economy beyond normal mu17. 1. 


.tiplier effects involve a complicated analysis, for which no satisfao-


tory techniquee have been .developed- at this time. 


. Many. depressed areas are undergoing structual economic changes 


which may prevent the alternation of current economic patterns 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 that the project can stimulate local 


economic development, Under.such conditions, the magnitude of EGB ex­

pected from a developmental response to a change in the location and. 


type of water resource- investment project might be a more important 


planning element than that derived exclusively, from the construction 


16
expenditures for a .project. An analysis of economic developmental 

potentials andlissociated EGB resulting from alternative locations and 

expenditure type was not undertaken, because it is beyond the scope 

of this. study.�. 

Sensitivity of Benefit Cost Ratio and :3oci.;11 
Costs under Various Investment Conlitions 

Impact of EGB on the 9/C ratio 

II Chapter III, we measured the index or the 3A7 ratEo 

will be crediteA by the EGB from the ULP construction b;/ ividing EGB 

by tue actual cost (L.oney cost) of the ULP. B/C ratibd nieditable to 

16 

It is concelvable,thpt a project with les:: EGE.durin: the 


construction phase or initial investment is associit'A witn larger 

EGB durint:I. the 0 & M phase or even larger EGB frow nubsequent economic 

development compared to the project which might.iduce larger EGB 

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 Table 40 by $1,000. The EGB from a hypo-
. 


thetical private business investment and private consumption expend­

itures were introduced primarily to compare the impacts of these 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 project 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 will be: .325 for the ULP, .375 for a 


levee and , .176 for powerhouse construction. The range of fluctuation 


due to altornative 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 Project 


The social cost of a public expenditure can be measured by de­

ducting EGB attributable to the project from actual project cost (money 


cost), or money costs can be multiplied by their shadow factors, which 


is ttte fraction of money cost equivalent to true cost to the society 


and Is derived by deducting the B/C ratio from unitz:. The shadow fac­

tors of project costs for the ULP in alternative locations are: .911 


In Region 3, .826 in Region 1 and .675 in Region 2. This neans that 
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the social Coats (opilortuhity .cOsts):of'each $1,000,proje4 ;cot will 


become $911, $829. or $675 depending-on'thelproject.region selected. The 


shadow factors fbi tHe alternative types of water Tesouce.-Investment 


expenditures in the same general area will become: —.826 for-a,pewer-


house, .675 for the ULP and 1.625 for a levee. If we assume that pri-


vate consumption expenditures result from sone.torm-of federal welfare 


support, the estimated shadow factor for this type of-expenditure will 


be .908.�• •�' • 


Shadow factors may further decline, except those for personal 


consumption expenditures, if there are additional EGB from Q & M ex-


.�
. 

penditures or from induced area development. Although impacts from 0 & M 


and area development induced by the project are not considered, those 


shadow factors limited to the construction phase of the water project 


are significant, except in the case of the.ULP in Region=3. �
, 


' The range of' fluctuation in shadow factofs for 'alternative 


water project locations was .236; and that for alternative project 


types was .200. In either case, -the.variation in shadow factors due 


to a change In project location only., or due to a change in project 


type only, is significant. This judgment -is applicable 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 location and type of 


project, has been investigated-. TWo additional private expenditures 

A 


were analyied to compare the pattern of exi5enditilre'impact on seetoral 


demand with those from water resource investment. 


Sinde'the Appalachian economy is far from self-surficient, 
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leakages from inputs originally demanded for an investment in Appalachia 


are significant, and can range from $232 to $601 per $1,000 expenditure 


under various conditions. A capital intensive project requires more 


inputs from outside of Appalachia, while a labor intensive project 


retains the largest demand in Appalachia. A compartson.of.the retain-


ability of regional final demand, between a public water project and 


other private 2xperd1tures in Appalachia, is not conclusive. This de­

pends on the individual project or expenditures. However, water pro­

jects generally impose heavy demands on trade, transportation and ser­

vice sectors. Private investment expenditures impose heavy demands 


on the service and nondurable goods sectors. The heaviest demand is 


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 expenditures 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 


joint functions of (1) project type (2) project location (3) project 
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impact on local economic development , (4),,distribution pattern of idle 


resources () ,demand pattern for—the resources and (6) _pesour,ce,res,... 


ponse to demand. 'Unlike - the case of regional demandand associated 


gross output, Variation in EGB was greater due to changes in the pro- , 


�. ject location than that from chhnges in project type. 


Although-Appalachia,as a whole is a depressed,area, EGB resul-


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,Regiom 2 are .not impressive, 


especially when possible measurement error is considered. The signi­

fidance Of EGB from each investment circumstance may be more distinc­

tive If posaible GB from 0 , 80 M and sUbsequent ecocomic development 


are counted. 


.�
Amajor source of EGB is the„,demand,for labqr,,particularly 

demand for on-site labOr. Projects associated with high demand for 


oriLsite labor'arid,odcupations with low skill along with,a high unem­

ployment rate in.the project region and in the project impact area 


have potential for large EGBAnd associated,impacts ,on the B/C ratio. 


An efficient allocation.of public expepOitures in water re­

source development in the Appalachian Region, therefore,,reanires a 


comparative.study.between the investment impact on EGB resulting from 


a given type. of water projeet and those of competing projects to the 


maximum extent possible. .The competing projects should include other 


types of water projects which are associated with different project 


recions and. also public works projects other than for water resource 


.investment. ,�.��


http:allocation.of


' 

CONCLUSIONS 


The traditional benefit-cost analysis, which is based on an im­
• 


p.icit assumption of full employment and maximization of national in-


., come benefits, has recently been challenged with regard to itadequacy 


In evaluation of public expenditures under conditions of less than full 


employment. In the traditional approach, benefits 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 idle resources are used for the pro­

ject. Thus, aiaplication of the traditional B/C analysis in the eval-


uation of public expenditures during periods of less than full employ­

ment may fail . tb accurately indicate the economic efficiency of re­

source allocation. Therefore, 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 


Appalachian Regions 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 Commonwealth of Kentucky was restudied 


ror this purpose. 


The model involves a projection of long-term rates of resource 


idleness and of the demand for resources resulting from the water re-
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source investment. expenditures, along with a measurement of the extent 


of the utilization of otherwise idle resources resulting from the pro­_ 

ject, treated as employment generation benefits. 

Projected long-term unemployment rates in Appalachia over a 50-

year period are expected to be much higher than the national average. 

The major demand from water resource investments is expected to be for 

blue-collar workers. The difference in unemployment rates for the-so 

workers, between the nation and Appalachia, far exceeds the correspond-' 

ine, difference in total unemployment rates. Total unemployment rates 

projected for the construction period are 4.6 percent for the U.S., 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 45.5 percent. It has been estimated 

that an increase of one percent in the national average' unemploymeht 

rate would involve a two percent rise in Appalachian unemployment, with 

a 4.5 percent rise in the unemployment rate of blue-collar workers. The 

excesiiindustrial capacity rate during the period under study 

mated to be 9.7 percent. 

To eetimate the direct and indirect demand for the factors of 

production resulting from the Upper Licking Project, project costs 
• " 


have been broken down into on-site demand (direct labor demand), Uft:-


site material demand and unallocated demand. To estimate the indirect 


demand for the factors of production (off-site factor demand), indan-


trial outputs resulting from construction, 0 & M and the increased Apin­
1.•:- , 


lachian export capacity induced by the project have been projected throuei% 


the use of an existing input-output model of 	Appalachia. Industrial out-
.�. 


puts nave been further disaegregated into the demand for labor and the 

demand for capital and mixed factors by industry and by Bubre(l'ion of 
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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 imposed oxt 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 regions internal 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 associated industrial output imposed on the Appalachian economy 


vary significantly with changes in the type and location 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 in the trade, service, transpor-


tation and warehousing sectors, while private investments 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 

tot] demand for the factors of production. In the case of construe­

ti.) C & M of the ULP, the off-site labor demand is as large as, 

or larger than the on-3ite labor demand. More than 90 percent of the 



I 

156 


on-site 'demand is for blue-collar'orkers, while -the demand for white-


collar and service workers is equal to, or greater .than for blueLdollar 


workers in the case of the off-site labot demand. 


' Estimated EGB resulting from the ULP would be substantial. Aver­

age annuaf EGB Per $1,000 of Upper Licking Project; costs are estimated 


to be $325 for the • rojeet construction; $360 when 0 & M expenditures 


are included EZnd . $927 when benefits resulting film' area development ' 


stimulated by the project are added. The EGB from area development 


is the largest benefit' source, which accounts for more than 60 percent 


' 
of the total EGB. 


The social costs per $1,000 of project cost, deri ved by deduc-


ting EGB freimaetual'Project costs, will decline froth $675 ($1,000 -


$325) fOr'project consttuCtion to $640 and $73, resPectively, when ' 


tna Collective impacts of 0 6 Id expenditures and area'developtent arc. 


considered. Thus, the traditional national efficiency BA: ratio of 


.305 would be adjui;ted upward to .665 when prOject'co)struction and 


0 & M expenditureS are included and to 1.197 Dn.- tile total projett 


hen area development is added. Therefore, the traditionaI . B/C ana-


lysi's based on full-employment assuthptions in this cage will signifi-


eantly mislead an efficient - resource allocation - by the 6ociety, and 


some type of corrective action is necessary. 


As with the variation in the final demand and the industrial 


;

output resulting from chane
zs in location and type of project invest-


ment;the EGB, social costs and tneir impacts on the VC ratio will fluc­

tuate substantially. 


The Edp per. $1,000 of Upper Licking Project construction costs 


ranre from $325 to $8§ when the Project is relocated to another sub-


region of Appalachia and from $362 to $178 when two additional types or 
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water projects, levee and powerhouse, are introduced. Although Appalachia 


as a whole Is depressed, the EGH resulting from a water project and from 


private expenditures are not always impressive. However, the variation 


in the EGB from changes in location and type of project is significant. 


Unlike the case of industrial output, the variation here is larger from 


changes in project location than from changes in project type. 


So far, the EGB have been estimated by several methods based on 


assumptions 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 occupation coefficients to estimate the de­

mand for industrial output and for major occupations resulting from 


0 & M and area development induced by the project, (3) the justifica­

tion and measurement of an assumed potential for the economic develop­

ment induced by the project, which occupies a critically dominant 


role in the entire B/C analysis, and (4) the determination of resource 


response functions, based on a hypothetical rather than an empirical 


evidence. The classification of types of resources and the use of 


uniform maximum unemployment and excess capacity 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 subjects 


listed above. 


In spite of some weaknesses in the methodology, the following 


rinal conclusions are made: 




158 


(1) The evaluation of public water resource investments In a 


chronically depressed area requires a modification of the 'cOnVen­

tional B/C analysis to incorporate EGB or to discount project costs 


to equate with the social costs of the project,' ' 


(2) The investigation of the economic impact of a public pro­

ject on the use of idle resources should not stop with the construction 


.�
-

and 0 & M but should be 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-


bution pattern of idle resources, with the demand pattern for the fac­

tors of produCtion, and with the response pattern of idle resources to 


incremental demand. The variation in EGB resulting from the area"develop-


ment will addfurther significance to the measurement of EGB. ' 


' (4) Public water resource investment decisions; therefore, 


' should be more discriMinating with regard to the tYpe and location 


of Investments. This requires investigations of foregone EGB from 


differing types -of water projects and from competing public works 


projects. 
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APPENDIX A 


NATIONAL FINAL DEMAND VECTOR 


PER $1,000 PROJECT COSTS 


FOR A CLOSED INPUT-OUTPUT MODEL 
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APPENDIX A 


NATIONAL FINAL DEMAND VECTOR PER $'1,000 COST 

FOR WATER RESOURCE INVESTMENT PROJECTS 


Industry Large Dam Dredging Large Earth Small Earth Local Flood Pile Dikes Levees Revet- Miscel- Power- Medium �Lock ar.: 
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AReENDIX (cont.) 

Lock and 
Number�an �Power�Fill Dam�Fill Dam�Protection�meats� Concrete Concrete 
Industry Large Dam Dredging Large Earth Small Earth Local Flood Pile Dikes Levees Revet- Miscell Power- Medium�

Laneout house�


or- __ 017 --�--�0.03 --�0.65
-;��--�. ���--�0.57� -- ��--


30�0.06�0.19�0.09�--��0.11 1.08
__ � ....�1.23�
0.08 0.02�1.69��


31�1,�lr 37.11� 77.42�84.15 4.94�
....L.-)� 69;87�56.34 24.11 28.49���41.81�2.09��13.47 

3.96���1.18� 1.97�
6.97 -- 10.09���7.41 7.27 11.14�12.22 1.91��3.97 


--�__ -__��--�--�--�--�--�--

32�


-- --��--�
33.�

--�--� --�--� --�0.01
__�--�--�-- --��--�
34�


35�--�0.01� --�-- 0.13�
__�--�--�--�--��--�--

--��0.23�13.81�120.13
--�14.10�68.53 . 0.61��54.16�94.42�


37�11.51�1.19�4.64�1. 44�36.18 27.85�

36�59.27� 9.77�


44.14�3.27�4.15�1.75�5.49��65.33 

.zi)�0.68�0.23� 1.76 7.62�1.52
J-�3.26�0.46�0..,.1�-- 0.0�--��4.94�


--� --� --� --� --� --� --�--�--�--�

�
19� --


27.90�
110�70. 2�51.04��26.42�--��0.20 77.70�
0.56 112.91 5.33�0.28�� 113.98 

__ �
1.1.1� 0.18�--��-- 1.22�2.53
0.15 , -- --����0.09 --�--��


42�6.15�5. 15�4.66�16.27�8.65 5.00��12.44�4.82�
20.69� 12.63�5.10� 5.51 

41�33.15 -- --���--�--�__�--�1.17�
--�0.09 216.72�4 .80 

44� 0.12�__ �--� 0.15���0.05
--�--�0.02� 0.26�-- 0.01 0.08�

45�44.35�103.61�41.00�71.66�� 24.34�109.06
31.93�150.137�60.18 19.75 107.28�83.59�

46�2.40� --��--�--��29.82
--�3.84�2.25 --�-- 30.07�24.40�

,. ., __�
--� 2.30�


__ �__��

, 1 0.09�0.51� --�1.30�0.18
2.113�0.38�0.20� --�


-- 0.45�--�� 0.01�
48�0.1b. -��� 0.07 0.02�0.16 0.40 

40.�2.19�9.51�10.15�6.32�0.05 6.42���9.60
0.50� 2.84�0.59�9.21 9.06�

50�.--�0.05� --�--�0.51�
--�0.25 --��--�__�0.02�11.66 

�
 __ �--�0.78 


52�2.!4-3 0.60�--� --�8.84�

53�0.30 -- --�� --�0.06�--��
--�0.56�0.97 


__�


53�45.22 --��1.05�--��-- 288.90�6.05 

--��--�--�__�0.12.�--


1.24�0.54 0.23�--��2.77�

4�--�--��0.54 --�--�
__�--�
-- --�--�� --� --


55„� 0.70�0.79�--�� 3.28�12.93
---- � 0.13 0.02�--�0.27'�--�


56�0.85�0.26� --�
--�--�--�--�0.44�
--�--�__ �--

__ ��__�--�--
__�__� __ --�--�


58�--�--��--��0.05 --��--�--��--�

57� --�--� --�


-- - -- 0.03�--




 

 

 

__ 
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APPENDIX A (cont.) 


Loci( aria
Iailstry Larze :am Dredzin,.; Lar,2, - e Earta Small Earth Loca] Flood File 2es Leve3s e.evet- miscei- rower- Necium�
laneous house�Concrete ConcreteN=rer�and ID-rer� Fill Da-�Fill Dam�Protection� ments�

9.56��49.57 16.71 

Co --�-- --��-- -- --��� -- --


76.65�21.23�9.95 4.1...3 4.02���1.2 -7�75.03�
--�-- --��--��

61�1.63�--�0.01�37.99�15.52�149.7r-� --� 13.03�0.81�0.01�3.81�9.22 
--�0.16� 0.27�60�0.19�, .-, 0.15 --��--� 1.01� __ 

r, --�--�--� *-� --�--�--�--
1.72�..,.J.,:.�0.02�


--� --�--�--�

-'._)�

1_�0.01�--�0.01� 0.01�0.09 0.05�0.27�1.84�0.02�--��--� --

'r� 22.70��
•"9.20,�15.52� 88.20�53.75 193.26 . 4.72��18.8616.89�31.29�
32 .33�


2.02� 2 .02
2.02�2.02� 2:02�2.02�2.02� 2.02�
67� --�-- --��--�--�--�-- -- --��
6 2.02�2.02� 2.02�2.02�

--�--��--

1.12
16.64�
2.79�2.79�2.79 2.79���2.79 1.25 1.43���


6)�55.71��116.46�69.]; ,. 

6=--.�'.00�2.79�9 .79 


72.31�106.16� 83.63�81.74 55.67���90.37�00.04
ci.L7�11 

7n� '� 9.09�9.09 8.09�
8.09
1-�2.09�, 

., 8.09 8.09��8.09 8.09���
8.0n�.,'1,..;, 9.09�

3.90�1.90�3.90��3.90 3.90 3.90���3.90�3.90
3.90 3.90�
71�3.90�3.90�


__��--�-- --��
__�-- --��__ --�-- --��
72�
 __��
__��__ __��__�__ __��__ __ 
__�-- --�
73�
 __ �
__�__ __ __��--�--��
�� --�--
7)--�-- --


1.,1..1

7*� 4.;-.1�L.91�4.91�4.91 4.91 4.91���

.2� 4.91�4.91��4.91 4.91 


__ �__ 
__ __� -- --�
-..�--��__�-_�--�--��
76�

1.02�1.08� 1.03���1.08 1.08�


-- --��--�-_ __��-- -- --��

 1.08�1.08�1.08 1.03 1.08 1.08���1.0P 


--�--��
72�--� - -


,-). ,,5
0.25 C.25 0.25�
0.25���
0.25�0.25�0.25��
70�0.2,;�0.25�0.25 0.25�
., 
--�__��
2-� -- --


,�
,--.,�
c,�,�,c�L�la� 4.1E
-.12 4.7J1�
-.„_,�-,... 4.12�4.18�4.7,. 4.18���
22�0.26�0.26�0.26� 0.26� 0.26�0.26�0.26 0.26
,___�'..17�-._�4.1s�


0.26� 0.26� 0.26-��

83�5L6.80 " 498.41 591.03 259.72-� 466.56�1_35.7!�466.���196.81�L57.22��403.31 186.43 � 276.6 

p4a�453.20�603.19�5LL2.78�596.69 813.52�723.33
51 14.26�533.12�501.59�408.97 740.26� 513.44�


--�rerresents lesc That .0005. 

1�
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APPENDIX B-1 


PERCENTAGE DISTRIBUTION OF THE NATIONAL FINAL DEMAND 

VECTOR WITHIN, AND EXTERNAL APPALACHIA 

WHEN A PROJECT IS LOCATED IN REGION 1 


Sector Region Region Region Outside�Sector Region Region Region Outside 
No.�1� 3�No.�2��Appalachia2� Appalachia�1 3�

0 63.6�27.0 0�

n o 82.1�.4 .2��98.3 

1�36.4�o��43�o��73.0 
,_ 17.2��.7��44�.6�


o��45�.5��91.9
3�100.0�o 0�7.4 .2�

.5�90.2
1.4�
4�0 o�7.9�
100.0�o��46�


5�o 100.0�14.1 .4�
o�0��47�.0��95.5 

_�
o 100.0�9.9�.1�1.1 26.9 


94•2�4.8 J��49�.2��76.9 

6 o��o��48�


r 1.0�22.4 .5�
7�

o��50�.c..�95.5
n .6�
8�73.3�7.7 19.0�3.7
 

15.6�19.1 0��80.6
94.3�.1 0��51�.1�

lo�o 92.2�5.1 .1��94.3 

9�


7.8�0��52�.5�

11 100.0��o�o��81.9
o��16.7 1.4�
o 53�


95.2
0 0�1.4 3.3�
12 100.0��0��54�.1��

3.0 P9.3�1.0��84.7
11 5.5��2.2��17.2 1.1�
55�


2.4�
1.4 72.5�5.9 90.5 


15 45.2�� 57�

14 24.5��1.6��56�1.2��


45.6�.9��
0 9.2��17.5 1. 4�80.2 

92.7
1.1 74.2�6.1 1.2�
16 6.3��18.4��' 58�0��


79.7�30.3 .1�
6.9 59�
17 9.2��4.2�� .3��69.3 

oA
2.0 87.1�11.0�


19�.6 93.4�29.4 .7��69.3 

18 5.7��5.2��60�..)� 87.3 


2.7��61�.6�

20 14.9��2.9��62�1.2��85.8 


3.3�

3.1 79.1�12.1 .9�


.4�91.1
0 94.7�7.5�1.0�

22 10.1��7.6��64�.)�91.7 

21 5.1��.2��63�


7.6�

.7� 65�o��36.3 


3.1 79.2�.2c 

23 31.9��66.7�63.7 o�
.7�

24 4o.4��1.9��66�o��o
1.3 56.4�100.0 o�

25 35.6��1.2��67�o��o
1.5 61.6�100.0 o�

26�37.1�2.2 59.2�loom o��o 

27 19.9��2.3��69�.1��2.9 


1.5��68�o�

10.5 67.3�97.0 o�


64.9
34.7 .1�
28� 70�.3��
57.9�
'27.7�8.7 5.7��

7.9� 31.6
29�.7 90.8�63.9 4.5��0�
.6��71�


30 [3.5��L •c6 �2 20.8 o�
o ...),�� 72�4.0��75.2 

31 17.0��.4��73�o��o
2.0 80.6�100.0 o�

12�10.8�1.2��74�o��1.00.0
 _ .5 86.9�o o�


76.8�100.0 o�
20.7�1.9 .6��75�o��
33� o 

34 1.1 79.0�100.0 o��o�
19.0��.9��76� c 


35�7o.4�.6��77�o��1.1
1.5 27.5�98.9 o�

36 52.7��.9��78�o��100.0
1.9 44.5�o 0�

37�.8 34.4�loom o
64.1�.7��79�o��o�


4.3 73.4�o 0�
20.3�2.0��Pio�o��100.0 


39�21.7�o 78.1�100.0 o�

38�


.2��81�o��0 

4o 29.0��• 4 1.7��82�o��
68.9�100.0 o�, 

41 15.7��.4�83�o��7.2
:3�83.6�98.8 o�

42 20.0��.8��
.8 78.4 


1 65 
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APPENDIX B-2 


PERCENTAGE DISTRIBUTION OF THE NATIONAL FINAL DEMAND 

VECTOR WITHIN, AND EXTERNAL TO APPLACHIA 

WHEN A PROJECT IS LOCATED IN REGION 2 


Sector Region Region Region Outside 2Sector Region Region Region Outside 
No.212 3661663662 Appalachia No. 2 Appalachia 


.7435.5 434416.74o44

260630.1 69.0 .261.444

1457.9 5.94 o 83.3 


.9444444.5 98.3 


34o44o 3.84• 444
o 100.0 45441.4 94.4 

• 4.3490.8
44o 100.0 o44o 46442.0 2.96


47 .3 91.6
o40 • o4100.0 7.04441.144
54

64o 100.0 48 4.544485.4
o4o44 .8 9.34

74o 100.0 o44o 49 11.44441.46
1.0 86.2 

860610.0 90.0 1.96661.26
06650 .6 96.3 

9494.2 .7445144.3691.8
045.1 o4
7.94


10615.4684.6 2.441.26
06o45244.3496.1 

1160 100.0 0665344.2 3.26
o 10.1486.5 

1260 100.0 06654 .64492.5
06.2 6.76

13612.8 4.1668.644485.2
1.6681.5 55 3.1 3.14

1445.9415.9 6.8456 2.7 3.94
71.4 4.444489.0 

1540 28.4465.9 11.94442.84
2.2 83.1
5.74 57 

1644.6 38.4458 2.4444o495.4
.7456.3 2.26

1761•4643.0647.0 5.54.744
8.6459446.3 87.5 

1847.1 11.846o44o 94.8
2.8478.5 3.042.26

9162.5688.1 61 13.044481.5
1.767.74 3.9 1.64

2042.4417.9 7.6462 3.5 1.844
72.1 7.644487.1 

2160698.5 63 4.844491.5
1406.54 1.2 2.56

2262.3613.7 68.4 3.74442.06
15.6464 1.6 92.7 

236 77.9
13.84 65 25.8 o4473.4
5.7 2.64 .8444

24411.2623.7 13.166644o44
52.0 o 100.0 o 

2548.3425.4 6.246744o44
60.1 o 100.0 o 

26430.5 8.04 o 100.0 o
7.6453.9 6844o44

27438.0 4.9669 .166696.3 3.6
6.4450.7 o66

28635.5 16.5470 4.644425.0 70.0
9.2438.8 • 444

2967.8 86.8 6.2 79.5 14.2
2.263.2471444.144

304o 1.74 2.0664.4
93.4 724404

31411.6 1.047344o o 


4.94 33.66

5.3482.1 o 100.044


3242.4 5.5474 o444o 100.0
5.5486.6 o44

33415.9 2.747544o 100.0
6.o475.4 o44o 

3445.4 2.947644o o
8.4483.3 o 100.044

35421.0632.9 8.6477444.266
37.5 o 97.1 2.7 

36612.2637.5 44.0 o o44
6.3478444o 100.0 

37418.3 4.947944o o
24.4452.4 o 100.044

33420.9 •4.9480 o444o 100.0
8.5465.7 o44

39406.9489.2 o 100.044
9.96 8144o o 

40410.444.7 7.34826066
77.640 100.0 o 

4146.2 1.3 90.7 060 '66
1.8666836698.5 1.5 

4246.9 3.34
7.6482.2 
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APPENDIX B-3 

PERCENTAGE DISTRIBUTION 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. 2�Appalachia 1 2�� Appalachia1��3� No.��3�

1 0�� 90.4� 43� o� 86.8o� 9.6� 13.2� o�
2�0�18.5� 44� .2� 97.30�81.5� .1�2.4�

0� 0�45� • 4�95.8 
i4. 0�� �100.0 46�1.6�1.1� 88.0 
3 o� 100.0� 2.7� 1.1�

o o�� � 7.3�

5�0� 8.9� 47� .2� 91.8
o� 91.1� 5.6�2.4�

6�o� 23.7� 48� .4�77.7
o� 76.3� 3.6�18.3�

7�o� 81.8� 49� .9�85.8
13.8� 4.4� 9.3�4.0�
8 o�� 0� 1.5� 2.2�0� 100.0�50� .3�96.0 

9�o� 93.0� 51� 0� 91.9
o� 7.0� 7.8� .3�

10�o� 35.0� 2.1� 2.0�0� 65.0�52� .2� 95.7 
11�0�100.0�o�53�8.0�.1� 86.3o� 5.6�
12�0�0�100.0�0�54�.5�.2�11.9�87.4 
13�1.1�15,7� 7.1� 5.4�3.0� 80.2�55� 2.2� 85.3 
1 11� 27.1� 56� 1.9�89.63.0�3.2� 66.7� 3.9�4.6�
15 2.4�� 57.6� • 57� 1.5�83.5o� 40.0�� 11.6�3.4�
16�1.4� 52.0� 58� 0�92.31.2� 46.4� 2.2� 5.5�
17�1.3� 23.6� 59� 1.2� 24.716.0� 59.1� 4.2�9.9�
18 2.1�� 18.1�� 60� 0�89.44.o 75.8� 2.0�8.6�
19�1.3�12.5� 61� 1.0� 82.61.3� 84.9� 8.8�7.6�
20 1.2�� 20.4� 62� 2.3� 88.43.4� 75.0� 6.5� 2.8�
21 o� 97.2� 4.4�2.9�.5�� 2.3� 63� .6� 92.1 
22�2.4� 23.8� 64� .7�90.66.4� 68.2� 2.8�5.0�
23�10.(�2.5�,� 65� o�� 89.9 
24�4.6�4.3�39.4� 66� o�� o 

7.0�79.9� 0 10.1�
51.7� 0 100.0�

25�L.6�5.5'�z..h� 67� 0�� 064.5� 0 100.0�
26�1 .0� 36.5� 68� 0�� 05.4� .54.1� 0 100.0�
27�4.7� 15.7� 69� 0�� 3.117.2� 62.4� 0 96.9�
28�7.1� 13.0� .1�29.1�16.4� 43.5�70� .3�70.5 
29�1.6�4.0�10.8�,?3.6�71�0�0�78.1�21.9 
30�3.1�. 8.1�88.6� o�23.4�76.1o� 72� .5�
31�--IX� 4.9� 73�0 100.0�2.2� 99.3� 0�� 0 
32�iI.2� 13.4� 74�0 0�1.3� 81.1� o��100.0 
33�5.6�, 76.8� o�� 06.3�9.3� 75�o 100.0�
34�6.2� 7.8� 76� o�� o1.6� 84.4� o 100.0�
35�lk.4�5.8�32.6�47.2�77�o o��97.6�2.4 
36�5.0�5.3�46.7�43.0�72�0�0�0�100.0 
37�10.8� 55.0� 79�0 0��100.0�1.7� 32.5� 0 
38�6.9� 16.7� 80� 0�100.08.3� 68.1� 0� o�
39�6.6� 3.0� 81� o�� oo� 90.4� o 100.0�
40�5.2�1.0�31.3�62.5�82�0�0�100.0�0 
41�11.5�.7� 86.3� .1�98.6�8.5� 83� o� 1.3 
42�5.3�2.7�14.9�77.1 
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APPENDIX 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 
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APPENDIX 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 


Propr.�

Ind.�Value�Empl. Cons.�Rental�


Total�Capital�Ind. 

Net��Corp.�Bus. 


i� Added�Intr. Allow.��Profit�Tax.
Sec.�Comp.� Income�


10.00 .13�3.00
1�34.281�12.00�23.00��45.87�

II it� 11 II� II It 

C� 50:633 
3�
38.995�3.00 .90�11.00
41.00�14.00��30.10�


11� II� II 11 It� It
k� 44.650�
5�64.09�7.35�10.00�.20�9.12
35.331�.85�


It� It� ,, II ft� It 
6�
35.927�
 
7�
72.00�12.00��1.61�
58.310�2.00 8.39�4.00 

0�
.. 61.468�1.00 36.4o�10.00
25.00�27.00��1.60�


52.00�18.00��1.92�
57.272�1.00 24.08�4.00 
u ,,� If� If� It� II9�


10�
52.593�
 
11�75.00�5.00��11.73�
1.00 5.27�3.00
35.493�


It� It•,�
n�It� n�(11.234�
13� 71.00�7.00��.83�
12�


34.747� 1.00 16.17�3.00 
1'-�25.520�56.00�7.00��20.001.00 13.36�.64�


15�16.00�MO��.1]�
48.017�1.00 15.89�59.00 

16�77.00�6.00��.39�2.00
25.511�2.00 12.61�


It� IIft� II� II It�
24.45h�


18 ,�18.580�82.00�3.00��2.47�

17�


1.00 10.53�1.00 

II 

19� 23.006� 
11 It� 11 It� It� 

12.182�2.00 14.62�
20�63.00�10.00��7.38�2.00 

If� II� It It� It 11 

21� 3C.345� 

1.00 9.67�2.00
22�4].599�82.00�3.00��2.33�

11 

23� 44.735��
24�6C.00�12.00��3.13�


It� If� It II� It� 

34.789�2.00 14.37�2.00 

11� 11� It� II� II� 11 

25� 37.409� 

__� 2.13�

27�57.00�12.00��2.00�2.00 


13-7.213� 6.00�
26�75.00� 14.87�2.00 


38.606�2.00 25.00�

II� II 11� It� It� it

39.466�
23�

„� II� fl� It 11 nn II� 

Z.,� 41.706�
„� II It� II ft II 

36.438�

31�32.00�14.00��42.0o 

30�


20.050�2.00 9.94�.o6�


,- 45.535�68.00�1.00 13.61�
,,� .39�
7.00�� 11.00 

I- 11.243�1.00 .e8�
16.12�2.00
.,,�03.00�3.00��
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APPENDIX C (cont.) 


Total�-' Propr.�
Capital�Ind. 

Ind.�Empl. Cons.�Rental�
Value�Net��Corp.�Bus. 

Sec.�Added�Comp. Intr. Allow.���Income�
Profit�Tax. 


43.866�1.00�16.12�2.00
83.00�3.00.�.88�
34�

73.00�11.00��1.49�
55.467�1.00 - 11.51�2.00
35�
H�II�
“ It��It�“ 


36�
48.315�
 
37�68.00�12.00��.18�
39.512�2.00 15.82�2.00 


It� 11� 11� II� It� 1128.204�

39�75.00�6.00��1.26�

38�


33.554�1.00 15.74�2.00 

II� II� It� 11� II„�
40�
38.382�


II� II� 11� II
41� 11�I,�43.937�


II� II� It� 11� 11u�
42�
42.832�

11� It .� It� II� It,,�
43�
42.258�


,, ,,��It� ItII� 11�44 �
35.815�

,, ,,��11� ItII� 11� 

45� 44.130�

,, ,,��,,�u
46�
36.648�


47��II� It� II� II� II
50.627 


u�11� It� II� It� II

48�
43.998�
"�It�"�11� II� II49�
43.496�

�II� 11� it

50�
53.093 

11� /I� II� It� II� II

51�
56.304�

tl� II� II� 11� IIu�
52�
34.132�


53�49.202�77.00 6.00���.13�
2.00 13.87�2.00 

II� II� It� 1154� "'�
37.255�


II� It� /I� II� It� II46.647�
55�

11� II� II� II� It,i�
56�
44.302�


II� 11� II� II� II� II49.694�
57�

9�
II It� 11� It� II� It
42.148��

59�29.036�53.00 6.00�.09�
2.00��25.91�13.00 

60�47.004�83.00 6.00���.13�
1.00 8.87�2.00


,I�
TI� II� II,, II��
61�
38.027�

62�45.476�65.00 8.00���.39�
1.00 24.61�1.00 


II� II� It� It� It� II63�
52.011�

64�40.126�82.00 3.00���2.02�
1.00 10.98�2.00 

65�60.378�68.00 3.00 14.00���3.82�
3.18�8.00 

66�85.153�41.00 15.00���.06�
4.00 25.94�14.00 
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APPENDIX C (cont.) 


Ind. 

Ind.�Empl. Net��Corp.�Bus. 


Total�Capital�Propr.�

Value�Cons.�Rental�


Sec.� Allow.�Income�
Added�Comp. Intr.��Profit�Tax. 


12.00�.39�

68�48.465�32.00 . 11.00��25.50�11.00 

67�57.268 66.00 2.00��16.61�3.00 


20.00�.50�

69�72.446 57.00 1.00��8.12�20.00
5.00�8.88�

70�56.018 72.00 -34.00��39.68�8.00
5.00�8.32�

71�72.369�4.00 28.00��o�22.00
13.00�28.00�

72�60.812�57.00 3.00��19.49�5.00
11.00�4.51�


9.00�9.29�
45.867 72.00 1.00��6.71�2.00
73�

II II� It� II74�7.681 "��

it�

23.00�19.10�
48.130 47.00 4.00��2.90�3.00 

76�57.00 10.00�8.51�

75�


53.186�3.00��2.49�19.00 


77�51.00 2.00�44.63�
.37�1.00 

0� 1.02 


68.'06�1.00��

43.562 107.00 0��-8.03�0�
re�


o�o�
54.43o 0.49 o��51.59�o 

Eo�o�15.20��83.86�o 

79�


.94 o�o�

r_ 1�0� 0��0�01 0 0�0�
82�0�0��0�00 0�0�

83�o�o��o�o
o o�o�


Sources: U.S. Department of Commerce, Office of Business Economics, 

"The Transactions Table of the 1958 Input-Output Study and 

Revised Direct and Total Requirements Data," Survey of 

Current Business, Vol. 45, September, 1965, pp. 40-44, and 

percentage distribution of each value added component by 

each industry sector in 1968, computed from unpublished 

data from the U.S. Department of Commerce. 
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APPENDIX D 


LA30R AND OCCUPATIONAL COEFFICIENTS 
Unit: percentage 

Mars. &� Crafts-�Opera-�Service�Nonfarm�Farmers,Clerical Sales�
3P.f-tor Teen. Officials Workers Wkrs.�men �tives�Workers�Laborers�Faris Wkre. 

.25�3.15�4.05�
.93 .96�1.35�.38�86.50
2.39�


VI� it� VI�	 ”� VI� it2� i• “�	 ii it� 

-

ii� it� -it� IIi,� II� II 11� Ill 

3 62,116�
 

_ 
� it� II� it� n� n� it� ii� n 

17_9 , LEL
Ln 

5� 3.69�.04� 2.92�o
16,939 8.7%��6.46� 45.12�o�
33.5�


. 
 "�it� "� "� "� it� "� "� it0�
29,512�
 

7�3.24��4.41�30.89��.90�o�
311.850 4.5L�.63 	 55.49�o�6-* 

-.4 


.�
..a
8�
12.89�.6o 32.54�.88�0�


9�42,697 11.60� 25.27�1.79�0 


16,820 18.37��15.48�19.21�� 0�


4.87��789� 47.80�o�
.17�


"�
it� it� II� II� VI� It� it� ”� n10�
 

12�46,432 7.23��6.05�48.96�.)-� 0
11.29�.37�11.78 r- 13.83�


II ” 11 II� it 	 VI12 

c.97 	 11.72�


14 	 5.32 47.88 2.51 5.44 

13 	 39,663 13.6�� 2.10 22.50��38.03 1.52 0 

18,65'1� 12.30�14.31��3.62 

15 6,993�6.L1 10.1 , 1� h6.51 14.33 6.275.42 16.79��


16 	 .30 ;?.93� 64.5o 1.67 3.3913.14�
31 , 535 

1 - If� If� 11� 11 •1� 11� ft� tI 
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APPENDIX D (cont.) 

Industry�Labor Prof.& Mgrs. & Clerical Sales�Crafts- Opera- Service Nonfarm Farmers &
3ector� Tech.�Officials Workers�men tives�Ars.�� Workers Laborers Farm Wkrs. 


iF�
64,459 1.46��8.10�5.45�1.17�' o
3.75�2.07�77.31�.71��


19�44,188 2.98��8.93�13.14�
4.00�1.39�64.50�
1.67 3.39��0
: 


7.15�1.56� 1.39�0 

99�99 It� /I� “ 

20�53,724 2.41��5.80 .�15.74 - 41.40�24.55�


II� .� �21� 75.294� It� “� .�n 

22�65,640 2.65��9.88�20.95�1.54�
6.90�3.69�51.02�
3.37�0 

" II� II� II� II II� IT� IT�23�51,918� -� 
IT 

24�27,953 4.78�2.07� 2.00� 08.10�5.45�

25�34,320 6.o6 4.34���3.35�51.08�1.74�3.86�o�r 

7.33�� 46.89�3.76�


12.07�17.50�

-.4 

26�55,652 10.50��9.87�19.04�19.42 ' 25.55�13.23�1.11�
.-

1.30�o 


27�18,097 25.30��14.07�
16.20�1.96�


28�20,685 21.41��6.72�22.79�2.69�


7.00�3.28�30.01�2.18�0 

1.55�.61�42.15�2.08�o 


29�16,330 35.52��18.08�
8.73�4.6o�10.04�18.78�2.74�1.51�0 

30 ''.�18,924 18.67��18.75�11.87�8.41�27.80�5.01�
7.97�1.52�o 


31�5,806 6.72�2.30�22.81�3.62�
24.61��18.55�20.03�1.36�o 


32�32,281 6.23��13.44�
6.59� 15.45�1.78�o
2.28�50.30�
3.93�

• 

33�35,477�9.28�1.60�.54.32�10.09�• 02.26�7.15�12.87�2.44�


34�
93,010 .82��11.25�
3.63�1.61�71.60 1.98�
7.89�1.22��0 

35�46,217 8.00��9.52�5.22�1.86 ' 16..29�2.08�
51.87�5.15�o 

36�37,980 7.23��1 10.36�31.68�1.85�03. 11�1.82�33.60�10.04�




 

APPENDIX D (cont.) 


Industry� Clerical Sales Crafts- Opera- Service Nonfarm Farmers
Labor Prof .& Mgrs. &�

Sector�Tech.��tives�
Officials Wkrs. Wkrs. men �Workers Laborers Farm Wkrs. 


17�8.36 4.97��3.00�47.74�
29,784� 10.69�24.25�1.60�
5.38�o 


38�21,988 10.29�15.99�1.55��
6.13�� 3.66�45.40 8.44�
8.53�
 0 


39�1 24 2g0 - 3.75���9.27�34.21� 7.55�
1.59�35.88�
a ,..... 5.95 1.130�6 


7.31�2.35�36.53�3.20�o
40�37.588 12.48��13.11�21.57�1.45�


I. 11� If� ft� ft� 11� II� II� ft� II�


It� II� fl 11� It� It� II� 11� II42�
39,550�


43�27,359 12.63��12.24�27.14�1.59 o
8.05�2.09�35.06�2.91��


,,�,,,� .��,,�,,�
,,�„�
It� It44�40,686� . 


II� It� 11� ft� If� If�h5� It� it� it34,926� 

ft� ft� It� ft� ft� If� 11� II� itL6� 36,778� 

If� ff� 11�4� it� it� If� It� If�h7� II49,475�


If� If�
•�

It� II� It� 11� If� II� it 

a9�

43,539�

If� If� II� ft it� if� II� ft� II38,467��


If� It� “� ,,� II� I,� I.� If50� ,,�78,1165�

it� ft� 11� It� 11� It� 11� II� 1151�33,070�


q.,� II� If� If� ft tf� II� 11� it� • If20,431��
..---

53�38,912�24.05�4.11�12.14�1.68�16.95�38.32�1.48�1.27�o 

52,� It� If It� II� If� If� VI� II23,405�� II� 

It� IT� It� It 11� 11� IV� It� it55�414,794�
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APPENDIX D (cont.) 


Industry Labor Prof.& Mgrs. & Clerical Sales Crafts- Opera- Service Nonfarm�
Farmers . 

Sector Tech.�Officials Workers Wkrs. men tives�Laborers Farm Wkrs.
�Wkrs. 


-
30,524� 12.14�16.95�1.4R 1.27�056�24.05 4.11�1.68�38.32 


It 	 II� II 11� It� It� It� II 

57�44,377 

58�35,897 
11 

9.18 4.21 	 19.45 51.87 1.81 3.76
59 13,970� .75�


6o 39,214�3.96 15.82 .53�26.26 .42
28.04 23.27 1.70 


143,758�5.91 11.03 1.82� 2.24
61 7.16 	 26.03 41.52 4.29 


62 . 	 39,839�5.36 15.46 1.97 17.46 31.87 1.22 .83
25.33 


61 42,804�5.95 15.52 1.87 17.24 30.65 .84
26.69 1.25 


64 46,822�8.60 13.61 4.74 16.59 48.94 1.39 2.08
4.05 


65 50,072�9.35 19.71 1.07 15.33 38.39 3.80
3.50 8.85 


33,130�6.34 46.62 2.04 27.76 2.12
66 13.50 1.04 .58 


67' 38 . 46.28 22.24 5.66�1.94 .54
,560� 16.08 3.76 1.80 


68 12.78 6.28 21.21 1.23�10.40
13,363� 41.78 4.37�0 . 

105,231�19.72 17.12 22.42�-12.55 13.8169 	 2.16 8.20 4.02 


65,417�23.50 50.03 18.27�.25 .10
70�3.97 	 .85 3.50 


1.12 26.54 	 32.05�
71�7,760� 4.55 .75 10.03 5.93
 

72�2.75 3 : 33 9.32 5,54�1.60 13.83 15.84 , • o
159,453� 1.00�


73�55,011�15.70 28.58 14.07�9108 1.55 -
17.86 	 8:68 14.48 


• ”V I��714�66.20 4.25 21.98 .59*�2.15 	 .24
3.30 	 1.30 




APPENDIX D (cont.) 


Industry� Clerical Sales Crafts- Opera- Service Nonfarm�
Farmers
Labor Prof.& Mgrs. &�

Workers Laborers Farm Wkrs.
Officials Workers�men tives�
Sector�Tech.� Wkrs.��


6.69�51.50�6.30�o
75�37,490 .78 15.98���1.06�16.56�6.80�


44.22�
1.16�2.16�7.97�o
76�107,945 18.14��13.27�8.02�6.05�


2.23�.01�1.84�.23��


78�125,512 5. 85�1.33�10.77�1.78 8.98��0 


77�144,332 38.51��16.56�2.02�48.59 0 


10.99��30.07�30.23�

„ II� II� It� IT� VIII� If� VI� 

54,672�


80�0� 20.97�6.94�1.21 • o 


79�


2.96 21.22��14.36�23.70�8.64��


81�o o��o�o�o�
0�o o��o�o 


II� II� II� It�.� VI� II� II� ii VI 

82�0�
A4 


I, ft�It� it� ll� 3ii�il�II� VS� II� 

83�


84a�14.58 10.19��6.60 12.84�12.52_ 5.50��8.09
16.65�16.70�


Sources: Department of Labor, B.L.S. Direct Labor Coefficients per Billion Dollar Delivery 

to Final Demand by Industry, 1970, unpublished data. 


U.S. 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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APPENDIX E -I 


ESTIMATED U.S. MEAN EARNINGS (WAGES & SALARIES & 

SELF-EMPLOYED) IN 1970 BY MAJOR OCCUPATION 


Unit: 1958 dollars 


Occupation�Mean Earning�Annual Growth Rate�Estimated Mean Earnings 

in 196E� 1965-1968� in 1970 

Professional, technical 
and kindred workers�$6,791� 6.o%� $7,630 

Managers, ofricials and 
proprietors, except 
farmers 7,956� 7.8� 9,246 

Clerical and kindred 
workers 3,372 4.3 3,668 

Sales Workers 3,745 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 


Serivce Workers�1,942� 5.9� 2,178 


Laborers, except 

farm and mine�2,706� 6.3� 3,058 


Farmers and 

farm laborers�1,994� 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 of Census, Consumer Income: Income in 1968 of Families and 

Persons in the United States, Series P-60, No. 66, Dec. 1969, Table 43, pp. 103-105 and Income 

Growth Rates in 1919 to 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 BILL., AND PRESENT WORTH FACTOR OF 

WAGE BILL FOR VARIOUS YEARS AT 4.875% DISCOUNT RATE (r) 


(Base year 1970) 

Annual 
Growth 
Rate(r)�1975�1985�1995�2005�2015 

Professional, Technical 
and kindred _workers .o6o�1.05779�1.18359�. 1.32434�1.48184�1.65806 

Managers, officials and pro­
prietors, except farmers .078�1.15534�1.54216�2.05849�2.74770�3.66766 

Clerical and kindred 
workers .043�.97066�.90938�.844o�.77565�.70275 

Sales Workers .052�1.01661�1.05066�1.08585�1.12222�1.15981 

Craftsmen, foremen, and 
kindred workers . .053�1.02169�1.06648�1.11323�1.16204�1.21299 

Operatives and kindred 
workers .060�1.05779�1.18159�1.32434�1.48184�1.65806 

Service Workers .059�1.05257�1.16615�1.29199�1.43140�1.58586 

Laborers, except 
farm and mine .063�1.07357�1.23736�1.42613�1.64371�1.89448 

Farmers and farm 
laborers .120�1.41109�2.80974�5.59471�11.14009�22.18195 

Note: P • Wt = 1 dollar x (1 + r') 171 = 1X 1 4. (r'-r)n .P • Wt = present worth of wage bill at year t 

(1 4 r)M = number of years 


= discount rate used by the Army Corps of 

Engineers in the project report. 
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APPENDIX F 


ESTIMATE 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 project area. The original industrial loca­

tion survey, in which market, resources, transportation, and labor cost 


have been studied for 4 digit SIC code for 63 water oriented industries, 


has concluded that certain manufacturing industries will enjoy compara­

tive cost advantages over competing regions. Manufacturing capacity 


would eventually reach $309,270 (1960 prices) in shipment value by 2020. 


Expected manufacturing snipment value and number of employees by indus­

try sector in 2020 are shown in Table 1 as extracted from Spindletop 


Research Center Study, Table 5q• 


rder to determine the level of export capacity in terms or 


yearly shipment values of manufacturing products by industry, the con­

cept of basic and non-ba:Ac industry classification and location quo-


tients
1 
will be utilized. For this purpose, the ratio of employment for 


each manufacturing industry to total manufacturing 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 of an industry sector, in terms of shipment value per 


year, from Appalachia to the rest of the world is as follows: 


'
For further discussion of the basic and honbasic industry con­
cept and various location quotient analysis see, Walter Isard, Method 

of Regional Analysis: An Introduction to Regional Science (New York: 

MIT Press John Wiley & Sons Inc., 1960), Chap. 7. 




  

-- 

TAME 1 


(TARTY. 58) 

Forecast* of Employment and Annual Output 


of Manufacturing Industries at Salyersville-Royalton Area 2020 


SIC Number 


24-25 

31 


34 

35-36 

37 

19,32,38,39 

20 

92 

23 

27 


26 

29 

30 

21,31 


Description of Industry 


Lumber and Furniture 

Primary metals 

Fabricated metals 

Machinery & elec. machinery 

Transportation equipment 

Other durables 

Food 

Textiles 

Apparel 

Printing 

Chemicals 

Paper 

Petroleum refining 

Rubber and plastics 

Tobacco and leather 


Totals 


Value of�Value of 

Shipments**�
Shipments/Employee*** 

($000's/yr.) ($000's/yr.) 


20,760' 22.6 

1,210 166.7 

11,700 44.9 


104,500 514.0 

3,730 286,9 


11,920 57.3 

89,210 287.2 


70 64.3 

29,840 19.6 

4,250 52.3 

2,500 325.0 


630 
 136.1 


8,860 150.0 

20,090 138.8 


309,270�56.5 


Number of 

Employees 


919 

7 


261 

1,935 


13 

208 

311 


1 

1,522 


81 

8 

5 


59 

145 


5,475. 


*Forecasts 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.S. Department of Commerce, 9 January 1967, and Ohio River Basin Com­
prehensive Survey, Arthur D. Little, Inc., August 1964. Spindletop forecasts reflect envisioned 

conditions at Salyersville following completion of a reservoir. 


**Values are gi7en in terms of 1960 dollars. 

***Source: Arthur D. Little, Inc., Ohio River Basin Comprehensive Survey, Vol. III, Table XIII. 
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Xt = (NI /N - N /N) / (NY /N) x (NI x Pei)�(I) 


Where�
A

Xi = Export capacity of ith industry of Appalachia 


N = Number of manufacturing employees 


Subscript i = ith industry 

m = all industry 


Superacript I = The Upper Licking Area, project impact area 


U -= all U.S. 


= Productivity of ith industry per employee 1., „,:rms of 

shipment value 


I�
U, U
The 1st term, (NI/Nm - Ni/ Nm), gives the magnitude and . direction of the 


divergence of the ratio of ith industry employees to total manufactur­

ing employees in the Upper Licking Area, from the national standard. 


Assuming the an productivity of employees in each industry in the 


Impact area and the U.S., the positive sign of the 1st term suggests 


that the ith industry in the Upper Licking Area has a comparative ad­

vantage over the average performance of the U.S. in the same industry. 


The positive sign suggests export and the negative sign suggests im-


2 I
port. The 2nd term kNi/Nm - NymgoiliNg measures the proportion of ith 

Industry empldyees which is over or below the national standard in the 


sane Industry. The 3rd term (Nix Q4'i ) gives total shipment value in ith 


industry produced in the impact area. The 2nd and 3rd term together 


provide the value of exports from or imports to the impact area. This 


could be understood more easily by looking at equation (II) which ia 


-The location quotient itself does not satisfy the direction of 

export and import and has to have supplementary justifications. The 

ratio may Involve manY weaknesses, according to whidh base will be se­
lected. See ibid. 
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simply a mathematical manipulation of equation (I). 

Equation II: 

xfii . (NI -�x 4/4) x (n) 

In this model, we calculated the 4. only for the industry which 

had shown positive value in the first term of equation (I). The term 

4. was treated ' as the value of export from the Appalachian Region to 

the rest of the world. The estimated value of export capacity by in­

dustry is shown in Table 2. 



 

"TABLE 2 


ESTIMATE OF INCREASE 871 2020, IN APFALACHIANTIFORT CAPACITY,. 
13Y INDUSTRY, INDUCED BY UPPER LICKING WATER RESOURCE INVESTMENTS 

Unit: 1958 dollars 

SIC Code�Description�Value of Export 

ti. 15�Tobacco manufacturing�3,433,498 

18 '�� 22,102,267.
Apparel.�


• 

20 •�� . - 5,450,267 


23 '�' Other furniture & fixtures�


Lumbet & wood product i�


3,449,881 


• "� •
-

leather products�. 2,091,933 


43�Engines & turbines�7,218,641 


47�.Metal working 

machine & equipment�7,196,975 


49�Gen. Ind. Mach. & Equip.�


Fadtwear & other.'�


6,344,106 


54�Household Appliances�1,122,209 


55�Elec. Lighting & 

wiring equipment�2,492,878 

57�Electric components 
& accessories�10,461,106 

58 Misc. elec. mach. equip. 
and supplies�2,953,856 

TOTAL 74,317,617 

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 PROJECT BY REGION AND INDUSTRY 


(Per $1,000 Project Cost) 

Unit: 1958 dollars 


Section Region Region Region Appa- Section Region Region Region Appa-
No.� 1�3�lachia1 2 lachia No.�
3 .��� 2�


it .�4'.�43��0 0
1�1. . 6 0�0��

2�o 2��3 o�o��
o�44��o o 

3�o 1 . 1�• 45 .�.��1��
. 2
o����. 5 8 
4�o 1��1 46 ' o o��

5�o o��o�.o���o��


o�o���o 

o I7 • . o o 


6�o o�� o�o��
d ' 48��
7�o 2��3� 1� o�

o� o o 

0�49� 0� 2 

8�2 1��3� 0�0��0�50�0 1 
9�o 25��26 o�o��o�51��o o 


10�o o��o o�o��
o�52��o o 

11�o o��o 1�o��
o�53��o 1 

12�2 19��21 0�0��
0�54��0 0 


0�o�o
13�0 0��o 55��o o��

14�4�56��o 1
4 9��17 o�o��

15�o o��2 o�o��
2�57��o o 

16�o��3 o o��
o o�
3�58�� 1 


0�7�.15
17�o 2��2 59��7 1��

81�1�3 . 9 o�o��
5��6o��o 1 

91�o o��1 1�o��
o�61��o 1 

20�0 2��3 o�o��
1�62��o 1 

''1�o�63��o o
o o��o o�o��


1�0�1
20�o 1��2 64��0 o��

23�o��o 3�18 21
o o�65��o��

24�1 2��4 1�o��
1�66��18 20 

25�0 0��1 o�o��
0�67��2 2 
26�2�6� 9 2�1��2�68��43 .46 

27�, 18��69��257 269
24 4��

28�1 o��1 70��15 1��


/ 3�8�

o�I.�19 


29�0 1��1 13�2��
0�71��116 132 

30�0�0 ' 0��1�o��
0 72��12 13 

31�4 9��14 31 35
1�73��1��
3�

32�1 o��2 0�o��
1�74��0 'o 

33�o o��o 1 .�o��
o�75��22 24 

34�1 . .0��1 76��19 0��
35�1�1�0�1 77�� 80 

0�1�21 

3�75�2�

36�'9��2�78��o o3 14 o�o��
37�5 1��7 1� 0�91�79��9�
38�o o��1 o�o��o�80��o o 


o�1�14
39�0 0��o 81��12 o��

40�2��82��1 • 2
11. 3�9 o�Q��
41�o o��o 28�13��o�83��703 745 
42�1 1��2�98� 51��o�84.a� 782 931 

Note: "Sum of Sectors 1-82.�
Columns and rows may not add because of rounding. 
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APPENDIX G -II 


ANNUAL INDUSTRIAL DEMAND RESULTING FROM THE 0 & M 

OF THE UPPER LICKING PROJECT BY REGION AND INDUSTRY 


(Per $1,000 0 & M Costs) 

Unit: 1958 dollars 


Sector Region Region Region Appa- Sector Region Region Region Appu-
No. 1��3�No. 2���lachia2�lachla 1 3�


8�1�1 ' 1��2� ' 43�0�0�15�

2�1� 44 0 0���0
0�3�4� 0�

3�0�0�1� 1� 4
1� 45�3�0�
4 0��0 1��0 0�1�46 0���0 


5�0�0 47 0 0���0
0�0�� 0�

6 o��0 48 0 0���0
0�0�� 0�


0�o 49 0���1
3��1 0�
7�3�

8 i��0�50� 0� 0
1�2� 0� 0�
0 
i 
�0�12�12�0 0�0� 51 0���0 

10 0��0 52�0� 00�0��0� 0�
11 0��0 0��0���10�53 0 0�
12 2��1� 54 0��0� 025�28� 0�
13�0� 0 55�0� 00� 0��0� 0�
74 6��24��0��0�6 56 0� 1 
15 1��• 2� 57�0� 0 

13�

0� 3�0� 0�

00�5��0 0�
17 0��1�3�6��13 
16 0��4 58�0��


2� 6 1�59�

18�2�7�60 0 0���0
4�13� 0�

19 0��1 61�0�1
0�1��1� 0�
20�0�1� 2�0�0�0�1� 62� 1 
21�0� 0�0� 0�00� 0� 63�0�

1�64�0�22 0��2 3��1�0� 1 
0�65�0,�23 0��0 1��2 16��19 

24�3� 1�5�66�1�23�1�242�
25 0��0 1��2� 31�67 0��0�

8�12� 54���5726 2�� 2� ' 68 2 1�
27 2��2 15��270���28311�69 8 4�
28 o��o�70�5 19��241�1� 1�
29 0��0� 71 17 163���1831�2� 3�

30 0��0 72 1 17���18
0�o�� 0�
31�7�11��3��1�1 73 38�423�

32 1��1 74 0 0���0
0�2�� 0�

0�0� 0�1 27���0�33� 0� 75 28 
34�1� 0� 76�28�301� 2�1� 0�

35�1�0�77 3 110���1151� 2� 2�
36�1� 1 78 0 0���02�4�� 0�
37 3��1�14�79 1 11���111� 0�

38�0�0� 80�0�00�1�0� 0�

39�0�0� 81�11�130� 0�1� 0�
40�2�1 82�2� 21�4��0� 0�
41 0��0�83� 1047�10900�0� 28� 14�
42 1��0 84a 94 908���10580�1�� 56�


a

Note: 3um 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 

CAPACITY RESULTING FROM THE UPPER LICKING PROJECT 


_ 

(Per $1,000 Increaie in export capacity)�


- ' BY REGION AND INDUSTRY�

Unit: 1958 enllarn 


Section Region Region Region Appa- Section Region Region Region 4pa­
N3.�a��3achia No.,�2�1aellis.
1 3�1�3�


-
2�43��0 99 

1�o�o 


1�0 3.��5 2�o��

2 .�0 5��6 44��o o��

3� 0�45��o o
o 10��11 o�o��

4�o o��1 o�o��
o�46��o o 

5�o��o ,�47��97 o��
o o 1�98 

6�a o��o o�o��
0�48��o 1 

7�o�49��86 88
o i��3 2�o��

n 1 

, 
�0�1 0�0��
0�50��0 0 


0�

. 0 - 1��1 0�0��
0�51��0 0 


0�0�0
10�0 0��0 52��0 0��

11�0 0�53��0 3
0��o 2�0��

10�
2 13��16 54��15 o��

13�o 0�55��34 34 

__ 1�o�15 


0��o o�o��

14�3�6. 10 0�0��
.3��56 •��0 0 

15�1 4�57��141 143
46��51 a�o��


)
16�4��58��40 40
1 J 18 o�o��

17�3��4 2 o��
o 1�59��
3�5 

18�3 303��315 o�o��
10�60��o o 

19�o��1 61 o 1
o 1�. o����o��


2�62��0 0 

21�o��o .63�o�o o��

20�1 73��81 0�0��


0 o� o 

22�0 1��- 2 o�o��
1�64��o o 

23�o - 47-��65��10 0��13
o�47 2�

24�d_ 2 . 6 1�1��
n n-���66��15 17 


o�
4��1. 0�2
25 1 n 1�67��0�
• 

2�9
Pr�2�68��31 36
5� 3�3��
1 b��
27�1�6 69��133 9��
8�150 


co 1 );��9 10 13
1�70��
3�1��

29�0 0��1 lo�95
o�71��8o 5��

30�, o��o 1�o��
0�72��8 10 

31�1 2��3 73��n 3��
o�-�
35 39 

.-,�
.,_ 1 o ' 1���• 74��o�o��
2 o -- - o 

.,.1� n
1 3 12 13 


0�1�14 

-a 0�,�75��1�1��

34�0 , 29��29 76��13 1��

35�3'�5 3�3�
0�1�77��47�54 

36�1 2��4 o�o��
. 0�78��0 o 

37 ' 3 3�1�1 1
��7��22 79��a��


,1 
 1�Bo��o o 

39�0 o��0 1�1��

38�- 5��9 o�o��


0�91��15 17 

4o�.0��n�82��c 2
1 1 0�0��

41�.i. 0��' 1 28�28��
, 0�83��442 Loo 

42�1��2 84a��95�1737
1 o� 1523 119��


Note: aSum :If 3ectors 1-82. Columns and rows may not add because of roundinf:,. 
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APPENDIX H 


PERCENTAGE DISTRIBUTION OF GROSS DOMESTIC INVESTMENT 


AND 


PERSONAL COESUMPTION EXPENDITURES BY INDUSTRY SECTOR 
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APPENDIX H 


PERCENTAGE DISTRIBUTION OF GROSS PRIVATE DOMESTIC INVESTMENT 

AND PERSONAL CONSUMPTION EXPENDITURES BY INDUSTRY SECTOR 


Personal Gross Personal
Gross�

Private Consumption Industry Private Consumption
Industry�


Sector No. Investment Expenditures Sector No. Investment Expenditures 


• .34� .16
1�.33�42 .33 

2� .54�

I• .o6
.20�43 .52 

.03�44 1.98
.o8�
3�


4� -�2.15
.0�45 

-�46 .61
-�
5�


6� -�

.02�.04�2.43 .01 

.01�47 1.90' .01 


48 

e� -�1.52 

7�


.03�49 

.01�.03
.01�50
9�


-�51 3.20 .03lo� -�

11� -� .10
46.94�52 2.09 


-�53 2.87 .01
12� -�

13� .07� .11
.02�54 .25 

14�13.19�.o7 .13
.39�55 


-�56 2.34 .91
15� 1.33�

16�do�.25�.17 .01
57 


.12�58 .21 .11
17� .30�

18�.52�3.64�9.03 4.31
59 

19� .41� .01
.02�6o 1.29 
20� .06�2.34 .34.06�61 


.01�62 1.02 .15
21� -�


.23�63 51 .22
22� .88�.

23� .05�. 1.09
1.38�64 6o 


.06�65 1.08 2.87
24� .32�


.02�66 .60 1.75
25� .01�

.84�


27� .08� 3.22 

26�.07�67 


.06�68 

.08�69 7.50 20.8328� -�

.13�70 1.15 4.2529� 1.75�

30� .01� 14.84
-�71 

31� 2.39� 3.05
.10�72 

32�.08�.54�

33�-�74 


73 .57 

-�


.02�.6o� 1.48
34� 75 
.o4�.04 .9635�.01�76 


36� 77 7.53
.04�.07�

.09�78 .23
37� .01�


39�.09�79 .16
-�

39� -� 1.51
.02�80 

ho�.87�81 
 •.03�

41�xi�82
.08�


Source: U.S. Department of Labor, BLS, Projections 1970: Interindustry Re­
lationships, Potential Demand and Employment ) Bulletin No. 1536 

(Washington: Government Printing Office, 1966); Table IV-8 & IV-II, 

pp. 71-77. 

(-) means less than .005. . 
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APPENDIX I 


COMPUTER PROGRAM FOR DERIVING 


EMPLOYMENT GENERATION BENEFITS 
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.•UR,I4L 4A1NoMAIN 

LYLLL uUu CGMP1LLJ Lit' 120i 0057E ON 27 OCT 71 AT 09:34:00. 


MA 1. PR UURAA 

ST0vA6L USW: CODE(I) 604240) DATA(0) 000603) BLANK CONmoN(2) 152463 


EX1r.RNAL RLFCRLNCES (B4OCK. NAME) 

NINTRS 

00u4�

0003�


14510PS 

00us�
t.Ruus 


, 60uu�
•1u1S 

00u7�
NIu21 

NW, NLRRJS 

0011�
i.raJtil 

L0/2�
51N 


CO5
001.5�


S1ui(A5L ISSIGNNENT (u,..00K. TYPE. RELATIVE LOCATION, NAME) 


Ouuu uuu166 IF 0000 000152 IF 0000 000315 1F 0000�000276 1OF 0001 001460 10116 
, u0u1 001462 10146 0001 001520 10325 0001 001523 10356 0000�000303 'IF 00 01 001714 11076 
0uu1 011704 11205 0001 002045 11446 0000 000310 12F 0001�002207 12105 0001 002222 12136 
0Uul UO2254 12226 0001 002305 12365 0001 002306 12416 0001�002307 3.2445 0001 002343 1255G 

L02352 1260.6 0001 002355 126311 0001 002474 13036 0001�002552 13240 0001 0112636 13406 
00u1 002640 13436 0001 002717 I36111 0001 u02742 13726 0001�002771 14036 0001 003020 14I25 
Uuul U0J026 1417t, 0001 003056 14276 0001 003062 14336 0001�003105 14426 0001 003134 145I6 
OUul u0.142 145, 0001 0031 4 7 1462G 0001 003153 14666 nool�000076 I536 0001' 000103 I576 
00.'1 000110 1646 0001 000134 1756 0000 000167 2F 0000�000153 2F 0000 000325 2r 
0001 
014.1 

U0u141 2010 
U(10234 2410 

0001 
Ouu1 

00014u 2065 
00024 1 2455 

0001 
0001 

000176 2205 
000246 2526 

0001�000203 224G 
0001�000272 2636 

0001. 
• 0001 

000216 2336 
000277 2676 

Ouu0 
(i0J1 

1,00170 3F 
. 006326 3020 

0000 
0001 

000154 3F 
000334 3076 

0000 
0001 

000355 3F 
000354 3206 

0001�002130 30L 
nool�000362 3256 

0001 
0001. 

002510 3oL 
000402 3366 

- (Mil 00u410 3435 0601 000430 354G 0001 000436 3610 0001�000456 3725 0001 000464 3770 
00u0 
0001 

CUU156 4F 
-000512 415G 

0000 
0001 

0001 72 4F 
00050 4255 

0001 
0001 

(02512 40L 
000534 4315 

0001 O OP"' 4"0001�000541 4360 
000% 
0001 

no55n4 4$00 
000546 4 4 25 

00v1 000u73 4525 0001 000601 4575 0001 000606 46311 0001�000624 472G 0001 000632 477G ' 
OuuU 00u130 SF 0000 000203 5F 0001 000637 5036 0001�000651 5116 0001 000651 5145 
0001 000056 5206 0001 000724 5515 0001 000740 5606 0001�000771 5735 0000�000163 6F�. 
00uU GUU220 uF 0001 001004 6005 0001�001043 6206 0001�001055 6235 0001�001062 6276 
00u1 001067 6336 0001 001100 6416 0001 ' 001102 6456 0001�001146 6636 0001�001150 6665 
0001�000237 7F 0001 001214 7I2G 0001�001257 7326 0001�001272 740G 0001�001310 7506 
b0u1�001342 7056 0000 000256 bF . 0000�000274 9F 0000 R 000022 A 0000 R 000011 A 
Uuuu R 000134 ALPHA 0002 R 1021 70 AMTRX 0000 R 000013 CI 0000 R 000023 8 0000 R 000135 BETA 
Ouul) R 001,030 61 0000 R 000041 B10 0000 R 000031 82 0000 R 000032 133 0000 R 000033 84 
00u0 F. 000034 115�. 0000 R 000035 b6 0000 R 000036 B7 ono° R 000037 BB 0000 R 000040 09 
OuUU R 000024 C 0000 R 000014 C 0000 R 000025 D 0000 R 000026 E oono R 000027 F 
OUu2 R 0.7061 FILE 0000 I 000142 1 0000 I 000006 I 0000 I 000001 1 oonn 1 000I31 1 
uuuti a u0u140 1 
WPJL, i OUbd44 111I 
UU.JU�00044!) 14JP% 

0000 1 00000 1 
0002 1 000000 1NCARD 
0000�000424 INjps 

0000 1 000132 II 
0000�000456 1NJPS 
0000�010441 1NJPS 

n000 X 000046 /I 
000U�000403 INJPS 
0002 1 000001 INTAPE 

oonn 1 (mous III 
000n 000433 MPS 
0002 I 000002 IOTAPF 

vUuk 1 001,00..1 1UUNIT 
Uuvu I u9U002 J 

0000 I 000007 1R 
0000 1 000166 J 

0 0 02 1 
0000 1 

102167 IREG 
000141 J 

0000 I 000143 j 
0000 I 00 0 012 J 

0000 I 000021 j 
0000 1 000017 jJ 



 

 

U0U0 1 000144 jj 
6uuti i EJ0Uu0b K 
00vU 1 000054 L 
MAI 1 000u16 M 

0000 I 0001 45 J2 
0000 1 000133 K 
0000 I 000151 L 
0000 1 000004 MPROJ 

0000 I 000146 j3
0000 I 000150 K 
0000 I 0000 03 L 
0000 1 000062 N 

0000 / 000147 j4
0000 I 000010 K 
0000 1 000000 LPROJ 
0002 I 102166 NPROJ 

0000 I 000047 K 
0000 I 000015 L 
0000 1 000055 M 
0002 R 102165 PCOST 

U0u 0 It 000042 PI 
0UU2 R U67561 SFILE 

0000 R 000127 PI 
0(102 H 101345 STITLE 

0000 R 000043 P12 
0000 R 000057 T 

0000 R 000130 PI2 
0002 R 000004 TFILE 

0000 R 000056 s 
0002 R 057721 TITLE 

ethic. R 014125 TTITLE 
OUuU H 006051 X 

0000 R 00006u U 
0000 R 0u0052 Y 

0000 R 000137 UACOST 
(mop R 000063 Y 

0000 R 000061 V 
0000 R 000053 z 

0000 R 000050 w 

U010.0�t* C�MAIN PROGRAM 
OulUl�2* COMMoN INCARD.INTAPEPIOTAPE.IOUNIT 
00103�4* COMMoN TFILE(75.83).TTITLE(75.20) 
001-04 
uU106�5* 

COPMoN FILE(4.50.84 ).TITLE(4.50.20) 
COMMoN SFILE(20.83.3).STITLE(20.20) 

uu106�6* 
uu1(17�7* 

COMMoN PCOST.NPROJ.IREG.AMTRX(3.83,83) 
DATA�1NCARD/5/ 

Uu107�ts*�C 
Uulll�9* CALL INPUT 
uull2�10* CALL IMPACT 
uuli3�ii* CALL COMP 
uU114�12* CALL USLABR 
uu115�13* CALL MXFCTR 
Uu11-6�14* - CALL OUTPUT 
uu 116�164�C 
uull7�lu* STOP 
uJ420�17* SUBROUTINE INPUT 
Uu'123�113* 1 FORMAI (315) 
uu124�19* 
uu125�20* 

2 FORMAT (20A4) 
3 FoRmA T (3F10.0) 

UU126�21* 4 FORMAT (10F12.0) 
Uu127�e2* 5 FORMAT (13.7X.F10.0) 
Uu130�23* 6 FORNAT (13.7)010F5.0) 
uu431�24* READ (1NCARU.4) PCOST 
00134�..3 READ (INCARD.1) NPROJ 
uJ137�2o* READ (INCAR0.1) IREG 
uU142�27* READ (INCARU.1) INTAPEPIOTAPEPIOUNIT 
uU147�28* READ (INCARD.1) LPROJ 
uul52�29* D0 lu 1=1.LPROJ 
Uulbb�3U* READ (INCARU.2) (T7ITLE(I.J).J=1.20) 
uulu6�31* Du 1u J=1.83 
uu166�3e* 10 HEAL) (INCARU.5) L.TFILE(I.J) 
Uul74�Sa* 1)0 2u 1=21.29 
uu177�•4* 'READ (INCARUP2) (TTITLE(I.J).J=1.20) 
uu205�36* DU 2u J=1.83 
uu210�Jo* 20 REAL) UNCAR(1.5) L.TFILE(I.J) 
uu2lo�37* MPROo = LPRUJ+29 
oue17�JO* DO 3u I=30,MPROJ 
UuL22�39* READ (INCARU.2) (TTITLE(I.J).J=1.20) 
uu23U�4V* 30 REAL) (1NCARU.6) Lv(TFILE(I.J).J=1.9) 
uu240�41* DO 4u 1=50,59 . 
uue43�4c* REAL) (1NCARu.2) (TTITLE(I.J),J=1.20) 
uu251�434 DO 4u J=1.83 
u•eS4�44- 40 READ CANCARupb) L.TFILE(I.J) 
uu262�4b4. DO bu 1=60r03 



 

46*�

uu273�50 READ (INCARD.5) L.TFILE(I.1) 

0u65�READ (INCAR0.2) CTTITLE(I,J),J=1.20)


41*�

0/300�READ (1NCARU.2) (TTITLE(69.0.J=1.20)
46*�

uu30u�DO 6u J=1.83�
49*�
• 


50*�

UU316�READ (INCAR0.2) (TTITLE(70.0.J=1.20) 

uu311�60 READ (INCANU.5) L.TFILE(69.0 


51*�

uu.524�DO 7u
bk*�

00a27�70 READ (1NCARU.5) L.TFILE(70.J)
53*�

cuaa4�READ (1NCARo.2) (TTITLE(71.0.J=1.20)
54*�

uu342�DO 8, J=1.83
55*�

60345�bU READ (INCARD.5) L.TFILE(71.J)
5u*�

Lo.#352�READ (1NCARD.2) ITTITLE(72..1) , J=1.20)
51*�

1juJ60�
5o*�DO 90 J=1.83 

u0.503�90 READ (INCARD.5) L.TFILE(72.J)
59*�

utila0� READ (INCARD.2) (TTITLE(73.0.J=1.20)
uu*�

1,u376�DO 1u0 J=1.83
ul*�

UU401�160 READ (1NCARD.5) L.TFILE(73.0
62*�

uu4Ou�READ (1NCARU.2) (TTITLE(74.j).J.T.1.20)
65*�

uu414�DO 110 J=1.63
"u4*�

uU417�110 READ (INCAND.5) LoTFILE(74.0
u5*�

u6424�
66*�DO 140 1=1.9 

uU427�READ (1NCARU.2) (STITLE(I.J).J=1.20)
6/*�

uu435�' DO Lail J=1.4
ob*�

uu440�
u9* ' 120 READ (INCARD.3) (SF1LE(I.J.K).K=1.3)

uu450�REAL) (INCAkU.2) (STITLE(10.J).j=1.20)
70*�

uU456�DO Lai) 1=1.0j
71*�

uu461�130 REAL) (INCARD.3) (SFILE(10.I.J),J=1.3)
72*�

Uu470�'READ (INCARD.2) (TITLE(1.101),I=1.20)
7.5*�

Uu476�DO 14u 1=1.4
74*�

u501�140 READ (INCANU.2) (TITLL(I.8.0.J=1.20)
75*�


uu510�DO 15U 1=25.32
76*�

up513�DO 15U J=1.4
•7*�

Uu51u�150 READ (INCARD.2) (TITLE(J.I.K),K=1.20)
70*�

uu5e0�151 , CONTINDE
'79*�

uu527�RETUAN
4.su*�

uuhSU�SOBRuOTINE IMPACT
81*�

CiU533�1 FORMAT (1H1)
lia+�

Uu544�8J*�2 FuR'4A1 (1HO)�
• 

uu5JD�J :-Lito:Al't1H .2uA4)
844�

bu536�4 Font.)A1 (1H .Ix.I3.F11.1.F14.2.2X.
85*�

uu536�86*�*.**..�5X.I3.F11.1.F14.2)�
. 

0u537�5 FORMAT (1H r22X..F1NAL DEMAND VECTOR* /29Xr
87*�

0u5J7�LW.� # -� INEGION1/30X.3A4/28X.I(DOLEARS)v)

uub40�b FORMAT (1H ..NUMBER�
89*� DEMAND 1 .6X.I/MPACTI.4X. 

uu540�4.**.,�DEMANW.6X.IIMPAcT.)
9u*�4X ..NUMBER�

uU541�7 FORMAT (1H ,'SECTOR�
91*�
FINAL ..5X.'ECONOMIC 0 .3X. 

uu541�92*�*.**..�FINAL 0 .5X. 0 ECONDMIC , )
4X ,'SECTOR�

uu542�8 FORMAT (1H . 9X. 1 VECTOR..6X..VECTOR..4g..**..
93*�

00542�*�13)(t9IfECTOR9.6X.9VECTOR9/.52X.9**9)
94*�

uu544�9 FORMAT (10F12.0)
95*�

0044�'10 FoRMAT (1H0..PROJECT COST S..F12.2)
96*�

4045�11 FORMAT (1HO.IIMPAC1 REGION 9 .15)�
97*�
 ' 


98*� 9 .15)

Uu547�FILE(1.1.1) = PCO57 

uubuo�12 FORMAT (1HO. 9 PROJECT TYPE 


99*�

uu5b0�lUu*�• DO 1:, 1.=1.82�. 

uu553�FILE11.2.1) = TFILE(NPROJPI)*(PCOST/1000.0)
lul*�

0054�15 FILLt1.2.84):: FILE(1.2.84)+FILE(1.2.I)
Illi:*�
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ILLS*�

u(,557�U0 2u 1=1.84 

vu556�FILE. (1'2.83) TFILE(NPROJ.83)*(PCOST/1000.0)


104*�

u1662�20 FILEt1.3.I) = FILE(1.2,1)
1U5*�

uu564�IF (tREG.E0.1) IR=20
lUu*�

uU666�IF (AREG.E0.2) IR=23
107*�

uu570�IF (tlit.G.Eu.3) IR=26
lUb*�

uk,572�DU 36 1=1.3
1u94�

ur675�K
11U• �

L:076�A
111*�

0,577�00 3u J=1,82
112*�

uuo02�A = rILE(1.3.j)*TFILE(K.J)
113*�

uuu03�F1LEt1.5.J) = A
114*�

00604 115*��FILE(4.5.J) = 4+FILE(4.5.0 

uut, U5�11u4 .�FILEt/.5.84)= A+FILE(I.5.84)

uUoU6 1.1.7.��
30 FILEt4.5.84)= A+FILL(4.5.84) 

(,ublU�A = 1-1LE(1.3.83)*TFILL(K.83)
116*�

UdUll�FILL(I.5.83)= A
119*�

uU012 12U*��
.35 F1LE(4.5,83)= A+FILE(4.5.83)

uuol4 121.��A = u.0 

U0o15_ 1c2*�Li 

uu016�C = 1.1.0
126*�

uuol7 124*��DO 4u L=1.3 

0u022 125*��DO 4u M=1.3 

u525 126*��K = A+(L-1)*3 


Uuu26�U0 4o 1=1.83
127*�

uu631 1c8*��
40 READ (INTAPEr9) (AMTRX(M.I.J).J=1.83) 

uuo4u 129*��DO 46 1=1.83 

ouo41 130*��A = 0.0 

Luo44 131*��UU 44 J=1.83 

uu047 1j2*.��b = rILE(M.5eJ) 

uuu50 133*��
44 A = mt(B*AMTRX(M.I.J))

uu052 1j4*��
45 FILE(L.8.I) = FILE(L.8.I)+A

U05&�46 CONTANUE
136*�

uuu57 Iztu*��A = u.0 

uuo6U 137*��13 

trupol 1.)54,��C = de0 

Ud052 139*��DO St 1=1.3 

u0665 1 4 0*��DO 5u J=1.82�
' 

UU07U 141*��A = f-ILE(I.8.J) 

60671 142*��13 = 0+A 

uu672 143*��C = C+A 

uuu73�50 FILE(4.8.J) = FILE(4.8.J)+A
144#�


uuo75 145*��A�
1LE(I.8.83) 

uu576 146*��FILE(1.8.83) = A 

u0o77 147*��FILL:(i.8.84) = 8 

UU7U0 14d*��FILE(4.8P63) = FILE(4.8.83)+A 

uu 7 O1 149*��A = 0.0 

uu7u2 15u*��
51 8 = u.0 

uu704 151*��FILE(4.8.84) = C 

uu7U5 152*��C = u.0 

uu71.0 153*��mu% (IOUNIT.1) 

uo 7 1J�..RIT E. (10UNLT.3) (TITLE(1.1.I).1=1.20)
164*�

uu71., 166 ,��'ARITc.. (10U(.1T.10) PCO5T 

u./21 16u*��,m11. _ (iouNir,11) 'REG 

voe, 15 -1 *��.4k17 (IOUNIT.12) NPROJ 


”k1T_ (I0ONITt1) 

,L,131 159*��DO 61 1=1.4 


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


 

uy(34�wHI% (IOUNIT.1)
180*�

uu73b�ItA.*�ARITL (IuUNITri) ( TITLE(I.8.8).J=6.20)�
• .
1oe*�

uu74u� (IOUNIT.5) (TITLE(I.6.8).J=395) 

uu74• �wkITE. (IOUN1I.2) 


lba*�

u41754�MIT, (10UNIT,2)
1o4*�

uu786 1U��R1T (10UN1T.7) 

uU/00� k1T (IuUNIT.b)
lobe�. 

uu/oe�1o7*�RiT L. (IUUNIT.8) 
uU764�80 bu J=1.44Juts*�

uu- 109*�
/67�JJ = J+42 


1/u*�
uu77(j�60 41tri,_ (10UNiT.4) J.FILE(I.5.8).FILECIP8,J),

‘,77u�•��
3.114 
 JJ.FILE(I.5.JJ).FILE(I,8.JJ)


ulUtil�bl wRITL (I0UW1f.1)
17e* .�

utUU4�RETU1b4�
1734�• 

u1U0'..)�58UlivU1thE COMP
174v�

LiA4, 10�uu 14.1=1.3
lib*�

u1U16�DO 14 J=1.83
170*�

01016�A = F1LE(1.8.J)
117*�

01017�8 = A*TFILE(u9.J)
1/b*�

uiueo�C = m*TFILE(70.J)
179*�

u1021�
160*�0 = A*IFILE(71.8)

u1L122.�E = wo, TFILE(72.8)
181*�

01023�162*�F�
A*TFILE(73.8)

01024�'FILEt1.11.8) = B+C
163*�

ULU25�FILEt1.15.8) = E+F
184*�

0.026�10 FILE(1.14.8)�
1Ls*� D+E+F 

uAUS1�DO 2u 1=1.3
lb(,*�

01034�DO 2u J=1.83
167*�


lbu*�_A = FILE(1.u.J)*TFILE(50.J)

itlY*�


04041�IF (J.(,T.80) A=0.0 

01.040�B = FILL(1.11.8) 


196*�

01043�81.= A*TFILE(51.8)*TFILE(60.1)
191*�

01044�62 = A*TFILE(52.J)*TFILE(6101)
192*�

UiU45�.83 = A*TFILE(53.J)*TF1LE(62.1)
193*�

01046�Be = A*TFILL(54.8)*TFILEC63.1)
194*�

u1U47�85 = A*TFILE(55.8)*TF1LE(64.1)
195*�

41050�86 = A*TFILEA56.8)*1FILE(65.1)
196*�

U1061�87 = A*TFILE(57.8)*TFILE(66.1)
197*�

U1052�BR = A*TFILi.(56.8)*TFILE(67.1)
19b*�

u1U53�89 = A*TFILE(59.J)*TFILE(68.1)
199*�

01054�810= 81+82+03+34+85+86+87+138+69
20u*�

U1055�C = 13/610
e01*�

01056�81 = 81*C
202*�


203*�

ulUo0�B. = 83*C 

u1057�82 = U2*C 


2U4*�

01061�84 = u4*C
21.15*�

ulUb2�65 = 85*C
2Ub*�

01063�86 = 86*C
201*�

U1U64�137 = 87*C
2Uo*�

ulUbt.)�68 = 86*C
2u9*�

u106�*�69
21 0

U10o7�FILE(1.2001J) = C
211*�

u1U70�FILE(1.42.J) = B1
212*�

(1071�FILEt1.43,J) = 82
21a*�

ciU7e2�214*�F1LE(1.44,8)�
93 

0r073�• F1LL(1.45.J) = 84
215*�


21u�
u1U74�F1LE.(1.413.J) = 85�
. 


http:J.(,T.80
http:JJ.FILE(I.5.JJ).FILE(I,8.JJ
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( 
( 

217*�
U1U75�FILE1I.47.j) = 136

elb*�


u1U77�FILLt1.49..)/ = 88 

u1U7u�F1LLt1.48.J) = 67 


219*�

u1100�FILEt1.501.1) = 69
220*�

u1101�20 FILE(1.10.J) = B10
221*�


222*�
u1104�
PI = 3.1415926536 

Ul1U5�
t23+�P12= PI/2.0

01106�
2e4.�
DO 3u II1I=1.12 

u1111�
225*�I = illl 

u111e�III = 5
4cU*�

uil13�IF (A.6T.9) 1=10
t47*�

u1115�IF (L.E0.10) III=63
22b*�


249*�

ui122�K = il 

u1117�Du 3:, II=1.1II 


23U*�

u1123�A = ,FILECI.K.1)
231+�

e1-1:4�B = 5FILE(IrK12)
tak*�

u1125.� C = 4FILE(1.K.3)
e-f,5*�­
u1126�IF (“.LT.6) A=6
234*�

u1A3U�ta5*�IF In.6T.C/ A=C�
, 

u1142�W
23u*�

u1133�
231* 

uil34�E = "*4'I2
266*�

u1135�X = u.b*(S1N(U)+1.0)
239*�

uiL36�24u*�Y = 1.0 CoS(E)


241*�
­

01137�Z = 51N(E) 

u1140�j = 1+41
242*�

1,1141�IF (i.E0.10) j=15
%24..)*�

LA143�
244*�
DO 3u L=I.83 


;..45,�
u1146�m = 1.. 

uA147�
24u* 

u1150�-IF (1.E0.1U) M=II
241*�

01152�IF (1.E0.10) K=IIII=9
24ba�


249•�
U1154�IF (i.E0.10.AND.L.GT.1) GO TO 30 

u1 1 5u�F = 1-1LE(K.J.M)
tbu*�

u1157�S =
251*�

u1A60�T = i+F*X
252*�

ut161�
253*�
U = u+F*Y 

ull.:•.' • 

wl.kuu�
, ' ZU CuNTiu'z.
,JA�


t,t.p,. 

U1106�N 

u.1.165�


257*�

u1167 256 ,��IF CL.E0.10/ M=K+37 

u171 2b9*��IF (I.L0.1U) N=II -1 

till%�
t6u*�N = N+1 

u1174�FILE(1.M.N) = s�.
201*�

U1175�FILE(toMeN) = T
262*�

U1176�FILE(S.M.N) = U
203*�

u1177�FILL(4.M.N) = V
2u4*�

614U0�S = u.0
As �

u/cul 2up*��I = v.0 

u1402�
2u7*�U = u.0 

ultUJ�
2u6*�V 


euGA�
(.1.,!(14�35 C('JTANUE 

toAtU7 27u*��Do 4i 1=1.3 

v..12�Du 4A J=1.20
271*�

u1415 t7e-•��IF (J.LU. 6) co TO 41 

u1c17 ..7*��11 (....t.O. 7) GO TO 41 


http:CL.E0.10
http:II1I=1.12
http:�FILLt1.49
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274*�

01224�FILE(1.10.K) = TFILE(74.K)� _.�. 

1:1 221�DO 4o K=1.82 


.�
 
u1225�FILL(4.J.K) = FILE(4.J.K)*FILE(I.J.K)�
 

275*�

27o*�
 . 


u1226�F1LEt4.J.84) = F/LE( (e.J.84)+FILE(I.J.K)
2 , /*�

u1227�40 FILE(1.J.84) = FILE(I.J.84)+FILE(I.J.K)
276*�

U1431�FILE(I.18.63)= TFILE(74.83)�
 . 

U14.12�41 CONTLNUE 


219.�

266*�

201*�


ul44U�(J0 bU J=25.27 

u.1.2.55�DO 5u 1=1.4 


242*�

01243�DO bu K=1.9
2133*�

01,:46�FILEt1.28.K) •= FILE( 1 .28.K)+FILE(I.J.K)� .
264*�

u1247�FILL(L.28.10) = FILE(I.28.10)+FILE(I.J.K)
2u5*�

012b0�50 FILE(I.J.10) = FILE(I.J.10)+FILE(Ir1JrK)
28b*�

uA4b4�DO 6,1 1=1.3
267*�

i)1257�DO Gu J=1.4
2°5*�

ulcu2�DO 6u K=1.83
e69*�

U1401)�L = 037
291*�

1i126u�e9s*�FILL'I.30.J) = FILE(1 , 30.J)+FILE(J.L.K)�. 

u.Leb7�60 FILE(4.30.J) = F1LE(4.30.J)+FILE(J.L.K)
292*�


ur.7.5�RETUHN
e93*�

u.14',4�SUbRvUTINE OSLABR
294*�


u1277�DIMLISION Y(4.9)
295*�

u1300�'P1 = 4.1-415926536�
290*�
 .


297*�

01302�UO lu 1 = 1.9 

U.L401�P12 = PI / 2. 


29b*�

499*�


u1306�11 

u1.10y�FILEt1041.1) = TFILE(NPROJ+29.I) * (PCOST/1000.) 


300*�

U1307�301*�IF(IALG-2)30.20030� .� IV 

ui.)12�20 K=4�
302*� C) 

61313�
 0
303*�Go Tv 40�
 
u1314�30 K=IRr..0
3u4*�

01315�40 yil.i)=(5FILE(II.Kr1) ..SFILE(II.K.2))/(SFILE(II.K.3)*SF/LE(//,K.2))
305*�

U.L316�'ALPHA = ( P1 * Y(1 0 1)) - PI2
306*�

0i317�BETA = PI2 * Y(1.I)�
307*� . 

uii21.1�Y(2,A) = .5 * ( SIN(ALPHA) + 1. )� .
311h*�

u.‘621�Y(3.1) = 1. - COSWETA)
309*�

u1.7)22�Y(4.1) = SIN(BETA)
31u*�

ul...1d3�00 lu
311*�

UlJet,�F1LL(J.29.1) = Y(J.I) • FILE(1.41..1)
312*�

u.L327�10 FILItJ,29.10) = FILE(J.29.10) + FILE(J.29.2)�
313*�


.
3144�

u133.3�SUBRtjUTINE MXFCTR 

01 332�RETUnAI 


315*�

01036�31u*�UACO4T = TFILE(NPROJ+29.1) • (PCOST/1000.0)� . 

u1357�DO lu I = 103
.617*�

01342�DO 10 J = 1r4
610*�


. ut345�F1LEtI.31.J) = (BACOST + FILE(I.18.84) ) * (FILE(J.I+24.10) +�
319*�
 .
320* 

61,546�10 FILEt4.31.J) = FILE(4.31.J)+FILE(1r3lrJ) 

u1345�*��' FILE(1.30.J)) / (FILE(I011.84) + FILE(.1.14.04)) 


321*�

u1351�RETUAN
3c2*�

01352�SWRJUTINE OUTPUT
3e3.1�

01355�1 FORmAT ( 1H1ob1X.30HEMPLOYMENT GENERATION BENEFITS )
324*�

01356�2 FORMAI ( 1H0.46X.10A4 // 74X.25HTYPE OF RESPONSE FUNCTION / 19X.
3c5*�

u105t,�* 19HALGION / OCCUPATION.24X.6HLINEAR.6x.12HINTERMEDIATEr4X.
5et,*�

ula:.; , ,�* 11HLOWER-BOUND.4X*11HUPPER-BOUND )
Je/*�

1.1.5:)7�3 FORMAT ( IOX.10A4. 4F15.2 )
3264�

tla60�.��I=1.4
329'. LA) Iv 

u1:426�FiLEt1.32.1) = FILE(1,32.I)+FILE(I.25.10)
azw.�


http:FILE(1,32.I)+FILE(I.25.10
http:FILE(.1.14.04
http:FILE(I011.84
http:FILE(J.I+24.10
http:FILE(I.18.84
http:FILE(J.29.10
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(� 
( 

331* 

u1365�FILEt31, 32.1) = FILE(3.32 , I)+FILE(IP27.10) 

u1364�FILEt2.32.1) = FILE(2$32PI)+FILE(I , 26.10)


432* 

u1366�FILE(4r32.1) = FILE( 4 •32 , I)+PILE(1.28.10)
333* 

1i.:)b7�FILEtIREG.32.I) = FILL(IREG.32.I)+FILE(I.29.10)
334* 

u1370�FILEt4.32.1) = FILE(4.32.I)+FILE(I.29.10)
33* 

u/371�DO lu J=1.3
3.5u* 

u1.574�FILE(J.32,1) = FILE(J.32.1)+FILE(J,30.I)�
3.5!* 


.

:Lab* 


u1370� F1LE(J.32.1) = FILL(J.32.I)+FILE(J,31.1) 

U1375�F1LEt4.32.1) = FILE(4.32.1)+F1LE(J.30.1) 


6.59+ 

34u* 


u1402�(30 2u I = 25.29 

u.4.077�10 FILEt4.32.I) = FILL(4.32.I)+FILE(J.31,I)


341* 

34d*
U.1.40b�IF ((1 .EO. 25) .0R. (I .E0. 28)) WRITE(IOUNIT.1)


1j1410�wRITL(IOUNIT.2) (TITLE(1.I.J).J=1.10)
343* 

u141b�U0 2u J = . 1.10
344+ 

U1421�J1 = MOD(J.3)
345* 

U422�J2 = MOD(J.4)
34u+ 

u1423�J3 = J1 + 2
347* 

u1424�J4 = J2 + 25
340* 


349* 

u1441�DO 3o 1=30.32 

u.1.425�20 wRIT_(LOUNIT.3) (TITLE(J3.J4.K).K=1.10).(FILE(L.I,J),L=I04)


350* 

u.L444�IF (ii .E0. 30) .0R. II .E0. 32)) WRITE(IOUNIT.1)
351* 

U1447�ARI7010UNITF2) (TITLE.(1.I.J).J=1.10)
352* 

u/455�DO 3u J = 1.4
353* 

J1460�30 WRITL(IOUNIT,3) (TITLE(21 , J+28.0rL=1.10).(FILE(J.I.K).K=1,4)
354* 

U1474�RETUmN
355* 

u1475� END
356* 


END OF COMPILATION;�NO DIAGNOSTICS. 
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http:I)+PILE(1.28.10
http:I)+FILE(IP27.10
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