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FOREWORD 

In a free market environment, the price of gasoline fluctuates with changes 
in supply and demand. Accordingly, a change in the price of gasoline can be 
expected to have an impact on the local economy of urban areas. In order to 
trace such impacts at the urban area level and to institutionalize analyses 
of this type, the North Central Texas Council of Governments, which serves 
the Dallas-Fort Worth area, conducted a study of the application of 
input-output, or inter-industry, models to address this question. The 
result of this study was development of the procedures described in this 
manual. 

The procedures developed rely in part on the Regional Input-Output Modeling 
Systems (RIMS II). This model is available for any county or collection of 
counties from the U.S. Department of Commerce for approximately $2,000. 
While this is a fairly modest cost, where only limited economic/industry 
variation is expected from one urban area to another within a State, urban 
areas could pool resources to obtain data at the State level, which could be 
valid for several MPO 1 s. 

It should be noted that the example application described in this manual 
relies on data developed in 1972. In addition, the reader should be aware 
of the sensitivity of the analysis method to specific local conditions. For 
example, the ratio of a State 1 s highway expenditures allocated to a 
particular urbanized area will have a significant effect on the prediction 
of local area employment impacts. The local area industry composition will 
also have an effect. For example, in the Southwest, the predominance of the 
oil industry will mean that reductions in gasoline demand due to 
improvements in automobile efficiency and related impacts on the oil 
industry employment will have an overall result different than elsewhere in 
the country. For these reasons, the results of the specific cases described 
in the manual should be viewed as examples only and not indicative of the 
local economic impact elsewhere, under different conditions, of the events 
or policies described. In addition, new data for the RIMS II model will be 
available in 1984 using 1977 as the base year. This newer data will improve 
the accuracy of the modeling procedures. 

We believe that, recognizing these concerns, this manual provides a powerful 
tool planners at the local level can use to assess the localized economic 
impacts of transportation fuel price changes and facilities and service 
improvements. Related reports are available on Transportation Energy 
Contingency Planning, Transportation Energy Management, Scenario Planning, 
Estimating Transportation Energy Consumption of Residential Land Use Types 
and Transportation and Energy Planning in Mid-Sized Areas. Information on 



these reports is available from our offices. Additional copies of this 
report are available from the National Technical Information Service, 
Springfield, Virginia 22161. Please reference report DOT-I-84-01 on your 
request. 

Charles H. Graves, Director of 
Planning Assistance (UGM-218) 
Urban Mass Transportation 

Administration 
U.S. Department of Transportation 
Washington, D.C. 20590 

KevinE. Heanue ' 
Director of Highway Planning (HHP-1) 
Federal Highway Administration 
U.S. Department of Transportation 
Washington, D,C. 20590 

Alfonso B. Linhares, Director of 
Technology and Planning Assistance 

(I-30) 
Office of the Secretary 
U. S. Department of Transportation 
Washington, D.C. 20590 
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CONVERSION FACTORS 

1 gallon of automotive gasoline= 125,000 BTUs 

1 gallon #1 diesel = 135,000 BTUs 

1 gallon #2 diesel = 138, 700 BTUs 

1 gallon crude oil = 138,100 BTUs 

1 kilowatt hour = 3,412 BTUs 

1 joule = 0.9478 x 10-3 BTUs 

ENERGY EQUIVALENTS 

1 gallon of automotive gasoline= 

.926 gallons #1 diesel 

.901 gallons 12 diesel 

.0216 barrels (42 U.S. gal.) crude oil 

36.6 kilowatt hours 

Source: A. Rose (1979), Energy Intensity and Related Parameters of Selected 
Transportation Modes: Passenger Movements. Oak Ridge, Tennessee: 
Oak Ridge National Laboratory. 
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Executive Summary 

The objective of this project is to develop a mechanism for evaluating 
transport at ion fue 1 consumption and price impacts on a loca 1 economy. This 
project is derived from the observation that energy impacts of local 
transportation actions and policies are often not quantified in economic 
terms. At the present time the significance of changes in local 
transport at ion fue 1 expenditures on a loca 1 urban economy is gen er ally 
unknown. 

It is proposed that the most useful way to approach this analysis is by 
1 inking together the concepts of househo 1 d expenditures and interindustry 
economics. Urban transportation planners and policy analysts have long 
recognized that the household is the basic decision-making unit wherein trade
offs are made with regard to alternative transportation services. Likewise, 
the household will be the focus of decision making with regard to expendi
tures on transportation fuels versus other needs and desires of the 
househo 1 d. Therefore, it makes sense to analyze transportation, energy, and 
the household economy simultaneously. 

What are the effects of these changing household expenditure patterns on the 
overall economy of the urban area? A widely used means of answering this 
question is the interindustry or input-output model. Interindustry analysis 
explains how each sector of an economy is linked with every other sector. An 
input-output model can show, for example, what happens to all of the 
industries in the area if households reduce their consumption of gasoline. 
Utilizing this approach, it is possible to quantify the impacts on the urban 
area through such aggregate measures of economic performance as total 
production, employment, and income. 

Since the economies and energy situations vary from locale to locale within 
the United States, it should be expected that changes in transportation 
energy efficiency and fuel prices would have unique impacts in each 
particular area. Thus, a procedure which reflects these local differences is 
needed to estimate these impacts. The final product of this study is a 
planning manual for local and state officials to quantitatively assess the 
economic impact of changes in fuel price and consumption levels. The 
planning manual is represented in Volume III of this series and contains 
three case study examples for the Dallas-Fort Worth area. 

Rising energy prices and more efficient- automobiles can be expected to cause 
changes in household expenditure patterns. As the price of gasoline goes up, 
for example, households may reduce their use of the private automobile to 
compensate for the price increase. They may instead switch to alternative 
forms of transportation, reduce their expenditures in other areas, purchase a 
more fuel efficient automobile, or choose some combination of these and other 
opt ions. In 1 inking transport at ion energy and economic analysis together, it 
seems appropriate to investigate these basic trade-offs that the household is 
making, not only within the transportation area, but among transportation and 

V 



other household expenditures. Income elasticities are used to quantify this 
phenomenon. 

This document contains the background information needed to make good use of 
the accompanying planning manual in Volume III. It is organized in a fashion 
similar to the planning manual in order to assist the transportation planner 
in using the manual. This report can be considered a technical reference to 
be used in applying the manual. 

vi 



I. INTRODUCTION 

PURPOSE 

This report contains a review of the procedures used to estimate local 

economic impacts of transportation fuel consumption. Th is document and the 

accompanying executive summary (Volume I) and planning manual (Volume III) 

are the final products of a research contract jointly sponsored by the U. S. 

Department of Transportation and the U.S. Department of Energy. Both the 

Urban Mass Transportation Admi ni strati on and the Federal Highway Admi nis tra

t ion participated in the study for the U. S. Department of Transportation. 

The purpose of the study is to i ncorpora-t:e energy considerations in urban 

transportation planning and decision making. 

This report and the accompanying planning manual are intended to be used by 

st;ite and local/regional transportation planners for the estimation of the 

economic impacts of transportation fuel consumption. For the purposes of 

this report, the economic impacts of transportation energy expenditures are 

of two types: direct and total. Direct impacts are defined here as the 

initial changes in the expenditures by various sectors of the economy which 

result from the increases or decreases in fuel expenditures. An example of 

an indirect impact is when travel is reduced due to an increase in fuel price 

and tire wear and tear slows down resulting in a decrease in tire sales. 

Total impacts are the net impacts cis industries interact with each other and 

include both direct and indirect impacts. 



APPLICABILITY 

The procedures outlined in this volume can be used to address a number of 

issues of interest to state and local policy makers. Such policy questions 

include--

1. What are the economic consequences to a particular urban area of greatly 

increased gasoline prices? 

2. Are there particular industries in an urban area which should somehow be 

given priority transportation fuel allocation by local agencies because 

of the importance of these industries for the local economy? 

3. Are the projected economic impacts of tr an sport at ion fuel shortages 

and/or price increases severe enough to warrant transportation measures 

by local agencies to overcome these impacts? 

Clearly, the answers to these questions vary from state to state and from 

urban region to urban region. Thus, there is a need for methods which can be 

applied easily in a variety of situations and in a variety of geographic 

locations. Because of this, an attempt has been made to (1) rely as heavily 

as possible on readily available data and (2) structure the planning approach 

so that portions of the methodology can be used as stand-alone items. 

ORGANIZATION OF REPORT 

In addition to Chapter I, this document consists of the following chapters as 

outlined below. 

Chapter II: Overview of the Procedures 

This section pro vi des an overview of the planning procedures in order for 

potential users to understand the complete process. It is fully anticipated 
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that components of the overall process may be used separately. Therefore, 

this chapter will contain an explanation of the various steps which can be 

used as stand-alone sections. 

Chapter III: Energy Efficiency and Price Scenarios 

The purpose of this section of the report is to provide background guidance 

on developing energy efficiency and price scenarios for economic analyses. 

Chapter IV: Sector Energy Consumption 

This section provides a methodology for estimating household and commercial 

sector consumption changes resulting from changes in fuel prices and fuel 

efficiencies. 

Chapter V: Consumer Price Index Changes 

The Consumer Price Index "model" is presented in this section of the manual. 

Also provided are methods and data to be used in estimating these index 

changes. 

Chapter VI: Total Economic Impacts 

This section synthesizes the economic impact information developed in 

previous steps in the process and demonstrates how this information can be 

combined and presented. Indirect economic impacts are explicitly estimated 

in this section. This chapter also explains the use of the interindustry or 

input-output model. 
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Chapter VII: Suggestions for Use of Manual 

This section provides information on getting started with an analysis, 

suggested ways for presenting the information, and a further discuss ion on 

the types of problems which can be addressed with this methodology. 
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II. OVERVIEW OF THE PROCEDURE 

DISCUSS ION 

There is a strong relationship between transportation and energy. Personal 

transportation is particularly dependent upon uncertain petroleum supplies. 

It is also known that our economy requires the availability of an effective 

and efficient transport at ion system. Economic deve 1 opment is dependent upon 

the availability of these transportation systems (Charles River Associates 

Inc., 1967; National Council for Urban Economic Development, 1980). 

A strong interdependence between the economy and energy supplies and prices 

has also been found (Sonenblum, 1978; Askin, 1978). Therefore, transporta

tion, energy, and the economy must be evaluated simultaneously in order to 

capture these interdependences. To some extent this has been done at the 

national level, but little investigation has been done at urban area levels 

(Bezdeck and Hannon, 1974; Patterson, 1980; U.S. Congress, 1975). 

One way to approach this analysis is through linking together the concepts of 

household expenditures and interindustry economics. One-third of all U.S. 

energy consumption is direct household consumption, i.e., residential and 

transportation fuels (Herendeen, 1974). Urban transportation planners and 

policy analysts have long recognized that the household is the basic decision

making unit wherein trade-offs are made with regard to alternative transporta-

tion services. Likewise, the household is the decision-making unit with 



regard to expenditures on transportation fuels versus other needs and desires 

of the household. 

Changes in energy prices can be expected to cause changes in household 

expenditure patterns. As the price of gasoline goes up, for example, 

households may reduce their use of the private automobile to compensate for 

the price increase. They may instead switch to alternative forms of 

transport at ion, reduce their expenditures in other areas, purchase a more 

fuel-efficient automobile, or choose some combination of these and other 

options. In linking transportation energy and economic analysis together, 

trade-offs can be investigated, not only within the transportation area, but 

among transportation and other household expenditures (Roden, 1981). 

What are the effects of these changing household expenditure patterns on the 

overall economy of the urban area? A widely used means of answering this 

question is the interindustry or input-output model. Interindustry analysis 

explains how each sector of an economy is linked with every other sector. An 

input-output model can show, for example, what happens to all of the 

industries in the area if households change their consumption of gasoline. 

Utilizing this approach, it is possible to quantify the impacts on the urban 

area through such aggregate measures of economic performance as total 

production, employment, and income (Chenery and Clark, 1969; Miernyk, 1965; 

Richardson, 1975). 

Recently a great dea 1 of study has taken p 1 ace at the federal 1 eve 1, and to 

some extent the state level, linking these economic performance measures with 
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energy consumption (Alman, 1973; Joun, 1980; Melcher, 1981). Since two

thirds of the direct energy consumption in the U.S. is by the non-household 

sectors of the economy, it is important to estimate how rising energy prices 

may affect these other sectors of the economy (Cox, 1980). 

Since economies and energy situations vary from locale to locale within the 

United States, it could be expected that changes in transportation energy 

efficiency and fuel prices would have unique impacts in each particular 

area. Thus, a procedure which reflects these local differences is needed to 

estimate these impacts. 

SUMMARY OF APPROACH 

The approach for estimating the direct and indirect economic impacts of a 

change in household energy consumption is presented in Exhibit 1. This 

energy-economic impact methodology begins with the estimation of transporta

tion fuel price. Quantities of these fuels consumed are also estimated on 

the basis of any planned or expected changes in transportation energy 

efficiency. Three classes of analyses can be conducted with this approach; 

however, the magnitude of the modeling effort varies greatly among the types 

of investigations. The three types of investigations are--

• Investigation of Transportation Actions in a Base Year Situation. This 

analysis includes the investigation of the present situation in a base 

year and an alternative policy for the same base year. This is the least 

di~ficult type of analysis. 

• Investigation of Base Year and Future Baseline Conditions. 

includes the forecast of present conditions into the 
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EXHIBIT 1 Conceptual Model of Economic Impact Analysis 

External Events 
• oil deregulation 
• OPEC price increases 
• automotive efficiency 

standards 

0 Alternative Local 
Transportation Policies 

0 Estimated Fuel Prices 
& Transportation Efficiencies 

For Base and Target Years 
(Exogenously Determined) 

Sector Energy 
Consumption 

Model 

® Changes in Quantities 

Direct Economic 
Impacts 

of Expenditures for Fuels 
Consumed by Sector 

@) Economic Impacts } 
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(j) EstirnatEd 
Changes 
To CPI 



temporal stability of the models is necessary for this type of 

investigation. This class of analysis could evaluate the long-run impact 

of changes in fuel price, energy conservation and/or changes in vehicle 

miles of travel. This effort has a medium level of difficulty. 

1 Investigation of Future Transportation Actions. This type of analysis 

entails the same amount of effort as immediately above, with the added 

burden of evaluating the impact of transportation policies in the 

future. Mechanically this is similar to the first class of investigation; 

however, it takes place under future conditions. This class of investi

gation contains components of both classes above. 

Each of the key elements of the approach is discussed below. 

Alternative Local Transportation Policies 

The local policies of interest in this methodology are those which affect the 

energy consumption of the transportation system. Such actions might include 

traffic signalization programs, ridesharing programs, and the like. Since 

the effectiveness of those improvements varies among urban areas, it is 

difficult to provide a full account of data and tools necessary to the local 

planner. Nevertheless, to assist the planner/analyst in this activity, 

background information and the results of a literature search on the 

effectiveness of common transport at ion system actions is presented. The 

results of a detailed evaluation of local transportation actions in the 

Dallas-Fort Worth area is presented in Volume III. 
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External Events 

The local price of transportation fuels and the efficiency with which they 

are used are greatly determined by events and forces outside the control of 

local policy-makers. Such events as OPEC oil price changes and domestic 

oil deregulation have significant impacts on fuel prices and consumption 

levels. Likewise, federal laws pertaining to automotive fuel economy 

probably may have more to do with transportation energy efficiency than any 

and all local transportation actions. Again, it is more appropriate for the 

local planner to determine the nature of these external factors and their 

influence on the local transportation situation, since these values change 

f ram ti me to ti me. Background information provided in the document wi 11 

assist the planner/analyst in developing reasonable values for use in this 

process. 

Estimated Fuel Prices and Transportation Efficiencies 

Given the assumptions made above with regard to the local and outside factors 

affecting local transportation fuel prices and transportation efficiencies, 

the local planner must at this point establish fuel price and efficiency 

scenarios for the analysis. Background information on projected fuel prices 

and energy efficiency is presented to assist the local analyst in this 

activity. The aim of the analysis is to determine the economic impacts of 

sorre change in fuel price, efficiency, or a combination of the two. To do 

this, a base condition (commonly the current situation) must be established. 

Then differences in prices and efficiencies from the base condition are 

assumed for present year or future conditions. 
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Sector Energy Consumption Model 

A mathematical model segmented by three income levels is used to show how 

househo 1 d expenditure patterns would differ from the base condition should 

the fuel prices and/or efficiencies change as identified in the above step. 

This model estimates changes in gasoline consumption, as well as other 

changes in household expenditures caused by the altered gasoline purchasing. 

This model, which contains three income categories, is based upon published 

data by the Bureau of Labor Statistics. The procedure for calculating income 

elasticities from these data is explained in Volume III. A more general 

discussion on the use of elasticity values is provided here. This sensi

tivity to income class allows for the analysis of transportation actions 

from both a comprehensive and an equity perspective. 

Changes in Quantities of and Expenditures for Fuels by Household Sector 

These changes are the output of the above model. These estimates are used as 

input data to the following models. 

CPI "Model 11 

A~-~ill be discussed later in this report, the CPI or Consumer Price Index is 

based upon the current prices of a market basket of goods. The quantities of 

goods in this market basket are updated infrequently. One of the purposes of 

this research is to examine the feasibility of using the CPI as a transporta

tion performance measure along with the more traditional measures such as 

volume-capacity ratio, number of accidents, emissions, and delay. By varying 

the prices and quantities of transportation fuels as if the market basket 
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were updated, it is possible to estimate the impact on the CPI of changes in 

transportation system efficiency. 

Estimated Changes in the CPI 

The output of the above model would be an estimate of the change in the CPI 

resulting from the previous assumptions and estimates. This CPI change would 

be based on updated prices for a market basket of goods for the short run and 

updated prices and quantities for the long run. This distinction is 

consistent with the method by which the CPI is presently estimated. Even 

though the incomes and benefits of some individuals are adjusted with changes 

in the CPI (e.g., unions, some welfare programs), it is beyond the scope of 

this study to reintroduce revised income levels through the sector energy 

consumption model. 

Direct Economic Impacts 

By properly aggregating the results of the sector energy consumption model, 

the total expenditures by the household sector of the economy can be 

estimated. Total expenditures by commercial sector are al so estimated in 

order to determine the price and efficiency impacts to truck travel. Changes 

in these initial expenditures represent the direct impacts. 

Input-Output Model 

The altered sector expenditures would be an input to an interindustry 

analysis which would estimate the effects of these demand changes on each 

sector of the local economy. Further, the input-output analysis will show 

any changes in total production, employment, and income. These three 
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measures are thought to best .represent the vitality of the local economic 

climate. This method of analysis includes the indirect effects of changes in 

household and commercial sector expenditures. 

Tota 1 Economic Imp acts 

The changes in total production, employment, and income include both direct 

and indirect effects. An increase in the demand for the output from one 

sector indirectly increases the demand for the output of other sectors which 

supply products to the first sector. Combining the various economic impacts 

estimated throughout the steps in this process allows the planner or analyst 

to make some overall statement as to the direction and magnitude of the 

economic impact of fuel price and efficiency changes. 

This then is a general description of the method described in this document 

and embodied in the technical planning manual (Volume III). More detailed 

discussion on the derivation of the recommended procedure is contained in the 

remainder of this report. 

USING THIS DOCUMENT 

With this overview of the entire approach, it is important to understand how 

this report can be used to implement the approach. Exhibit 2 shows the 

location .of the ten steps of the approach outlined above, within the five 

core chapters of this report: 

• Chapter III Energy Efficiency and Price Scenarios 

• Chapter IV Sector Energy Consumption 

• Chapter V Consumer Price Index Changes 
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• Chapter VI 

• Chapter VI I 

Direct Economic Impacts 

Total Economic Impacts 

Each of the five core chapters describes procedures which can be used in 

conjunct ion with the approaches described in other chapters or they may be 

used solely by themselves for a partial analysis. Depending on the scope, 

purpose, and scale of a particular analytical effort, a transportation 

planner may make effective use of any or all of the five core chapters. 
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EXHIBIT 2 Summary of Steps Covered in Manual 

STEP IN MANUAL 

1. Alternative Local 
Transportation Policies 

2. External Events 

3. Estimated Fuel Prices and 
Transportation Efficiencies 

4. Sector Energy Consumption 
Model 

5. Changes in Quantities of and 
Expenditures for Fuels by 
Sector 

6. CPI Model 

7. Estimated Changes in the CPI 

8. Direct Economic Impacts 

9. Input-Output Model (Portion) 

9. Input-Output Model (Portion) 

10. Total Economic Impacts 
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CORRESPONDING CHAPTER IN THIS REPORT 

III. Energy Efficiency 
and Price Scenarios 

III. Energy Efficiency 
and Price Scenarios 

III. Energy Efficiency 
and Price Scenarios 

IV. Sector Energy Consumption 

IV. Sector Energy Consumption 

V. Consumer Price Index Changes 

V. Consumer Price Index Changes 

VI. Direct Economic Impacts 

VI. Direct Economic Impacts 

VII. Total Economic Impacts 

VII. Total Economic Impacts 





III. ENERGY EFFICIENCY AND PRICE SCENARIOS 

DISCUSS ION 

In the last few years research findings have outlined many methods for 

estimating transportation energy savings of various actions. The purpose of 

this project is to pick up where this guidance leaves off, in order to 

estimate the local economic impacts of various changes in transportation 

energy consumption. 

To utilize the methods in this document, the transportation planner must have 

a good understanding of the current and future transportation energy 

situation for the area of interest. Specifically, the following information 

is needed: 

1. The source of current and future transportation energies 

2. The amount of travel saving (vehicle miles of travel), by transportation 

mode, brought about by the actions of interest 

3. The prices of transportation fuels, both currently and in future years of 

interest 

4. The baseyear and baseline vehicle miles of travel estimate by transporta

tion mode and the energy efficiency of this travel for all years of 

interest 

This chapter is intended to provide the transportation planner with estimates 

for these values as well as sources for such information. It must be noted 

that the estimates of these values, even for present-day situations, change 
J 



very rapidly, and the transportation planner may have to periodically update 

information to reflect the most recent circumstances. Sources of information 

to update these parameters are provided. 

Necessary data and methods are shown in this chapter by focusing on the 

Dallas-Fort Worth metropolitan area as a case study. 

ENERGY SOURCES AND CONSUMPTION 

The Bureau of Economic Analysis (BEA) of the U.S. Department of Commerce has 

divided the United States into 197 economic areas (See Exhibit 3). The 

Da 11 as-Fort Worth metropolitan area dominates BEA Economic Area 127. 

Estimates of energy sources and consumption for this area have been made by 

Vougt, Rice, and Pai (1977). This information is presented for 1973 in 

Exhibit 4. 

The above-mentioned work by Vougt et al. is an extremely useful first 

estimate of energy consumption by sector and source for all urban areas in 

the U.S. Local estimates of fuel consumption and the i dent if i cat ion of 

sources have b"een done in the Dallas-Fort Worth area (General Motors, 1981) 

as well as in other areas (Hampshire College, 1979; Marshall and Kemper, 

1980). 

Exhibit 4, although developed in 1977, is the latest information available. 

This exhibit suggests that the Da 11 as-Fort Worth region actua 11 y exports 

crude oil to other parts of the country while importing refined gasoline. 

Natural gas is the most important fuel to the region. The sources of 
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EXHIBIT 3 

Source: Vougt, et al. (l 977) 
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transportation fuel as well a? the consumption of this fuel in the Dallas

Fort Worth area proper have been estimated by North Central Texas Council of 

Governments. This information is presented in Exhibit 5. 

The Da 11 as-Fort Worth metropo 1 itan area receives about one-ha 1f of its 

natural gas from local wells. Crude oil produced in the area is transported 

elsewhere for refining. Compared to the energy content of the crude oil 

exported from the region, the region imports about three times that amount of 

energy in petroleum products. 

While the Dallas-Fort Worth area is not dependent on foreign imported oil, 

there is reason to believe that any shortage originating on the East Coast 

1"'ould be eased by reducing supplies in the Midwest and Southwest. Exhibits 6 

and 7 show that petroleum transportation networks isolate the West Coast, 

however. 

Estimated current and future fuel prices by sector are given in Exhibit 8 

(U. S. DOE, 1982). Projections of gasoline price up to the year 2000 are 

presented in the Volume III planning manual. 

from a wide range of forecasted fuel prices. 

These values were developed 

A forecast of on-road fuel economy is also presented in Volume I II. These 

estimates have been assembled from a compilation of national sources, 

however, it is suggested that the midrange can be used for individual state 

and urban areas unless more localized projections have been developed. 
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EXHIBIT 5 Dallas-Fort Worth Transportation Energy 
Sources and Consumption 

ESTIHATEO DAILY TRAHSPORTATIOH fNERGY COHSUHPTION 
HORTH CfNJRAL TEXAS HfTROPOLITAN REGION TR~SP-ORTATION FUEL SOURCES 

DALLAS-FORT WORTH, 1979 

Hode 

Single-occupant auto 
Carpool auto 
Rental auto 
Taxi 
Vanpool (formal) 
Socia! servlce1 
City bus 
I ntercl t y bus 
School bus 
Hotorcycle 
Truck 
AIRTRANS 
light Rall 

(TanJy Subway) 
Dlesel ral I 

(passenger, freight) 
General aviation 
Commercial aviation 

(passenger, frelyht) 
Pl pel lne 
Rec real I on/mi I Cd I-

laneo•,s 

TOTAL 

1979 

Equiv. Gal. 
Gaso 11 ne/Day 

I, 965,000 
1,150,000 

lli,500 
6,200 

li50 
2,000 

17,500 
5,700 

20,000 
19,000 

1,020,000 
600 

570 

35,000 
110,000 

l,lt7S,OOO 
15,000 

___!ll.iOOO 

5 t 979 I 520 

Percent 
of Total 

}2.j 
19.2 
0.2 
o. I 
0.0 
0.1 
0,) 
0.1 
0.) 
0.) 

17.0 
o.o 

0.0 

o., 
1.8 

2,.1 
0.) 

2. I 

100.0 

GASOLINE 
(68%) 

NATURAL GAS & 

ELECTRICITY 
(1%) 

Source: 116 Million Gallons Used Daily to Keep Area Moving." (1980) 
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EXHIBIT 6 Crude Oil Movement by Water: 1974 
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EXHIBIT 8 Fuel Price Surrmary by Sector 
(1981$ Per Physical Unit)l/ 

PRD.ECTED 

12§!2 1981. 1985 .mR 1m. 
MIDRAta MIDRAN::E MlDPAta 

WO~ OIL PRICEY' ~ 3-,Y 32.SO 42.50 s,.so 
(1981. $/barrel) 

RESo.R:E PRICES 
Refiner Crude 011 ($/bbl) 30.66!/ 35.64!/ 32.SO 42.SO 53.SO 
Wellhead Gas ($/Mcf) 1.74!/ 2.od.' 3.80 5.44 6.62 
Minemouth Coal ($/ton) 28.02 27.92 Jl.48 n.89 36.58 

DELIVERED PRICES 
Residential Sector 

1.07!/ 1.21!1 Distillate ($/gallon) 1.09 1.37 1.68 
Liquid Gases ($/gallon) 0.63 0.71 0.65 0.82 1.00 
Natural Gas ($/Mcf) 4.31.4.I 4.YN 6.29 7.79 9.05 
Electricity (lt/1<wh) s.8!&' 15.21J!! 6.46 7.00 7.95 

Ccmnerical Sector 
Distillate ($/gallon) 0.96 1.09 1.00 1.26 1.55 
Re siciJal ( $/barrel) 28.st2!' 32.st21' 35.49 45.87 57.17 
Liquid Gases ($/gallon) o.61 o.69 0.63 o.81. 0.99 
Natural Gas ($/Mcf) 3.57 3.93 5.96 7.49 8.75 
Electricity (lt/1<wh) 5.99Y 6.'1.'H 6.13 7.37 8.41 

Industrial Sector 
Distillate ($/gallon) 0.94 1.07 0.98 1.23 1.51 
Residual ($/barrel) 2s.st2!' 32.5(2/' 34.43 44.40 55.25 
Liquid Gases ($/gallon) o.61 0.69 Q.63 o.81. D.99 
Natural Gas ($/Mcf) 2.67 3.02 4.9S 6.50 7.70 
Coal ($/ton) 39.17 39.74 46.35 50.93 54.56 
Electricity (lt/Kwh) 4.0J!/ 4-~ 4.74 5.34 6.19 

Transportation Sector 
1.33!/ l.3.5!./ Gasoline CJ/gallon) 1.36 l.60 1.87 

Distillated' ($/gallon) 0.9.5!./ 1.06!/ 1.10 1.40 1.72 
ResiliJal }$/barrel) 28 • .sw' 32 • .sw' 34.43 44.40 55.25 
Jet Fuell: ($/gallon) Q.9tm/ 1.os 0.98 1.28 l.60 

2000_ 

MIDPA~ 

62.00 

62.00 
7.45 

JB.62 

1.91 
1.13 
9.94 
7.97 

1.n 
65.71 
1.14 
9.64 
8.46 

1.73 
63.44 
1.14 
8.56 

57.54 
6.JO 

2.07 
l.96 

63.44 
1.8s 

!I Thermal conversion factors: Liquid Petroleum Gas assuned to be 3.97 "'4Btu's/Bbl; all 
other factors from the Energy Infolffl&tion Aaninistration, 1-bnthly ~ Review, 
May 1982. Except as noted, delivered prices are resource price p us estimated 
~ for processing and distribution. 

2/ u.s. average refiner acquisition cost of ~rted crude oil. 
3/ Excludes taxes. 
4/ Energy Information Administration, Monthly ,somv. ~. May 1982. 
11 Data fl'CIII the 1-bnthly ~ Riiew, plus an estimate of taxes. The lit>nthly Energy 

Review does not give res dual pr ces by sector. 
§/ Paerican Transport Association. 

III-9 



Typically urban fuel economy differs from that of the national or statewide 

levels, due to differences in the vehicle duty cycle. 

Considering the cost of gasoline, maintenance, accessories, tires, and taxes, 

the cost of travel by automobile is projected to increase from 10.45 cents 

per mile in 1980 to 10.74 cents per mile in 2000. These costs represent 

variable costs and do not include fixed components (e.g., insurance, 

depreciation). This represents a 2.8 percent increase in constant dollars. 

MODE SHIFT AND TRAVEL REDUCTION 

Estimating the amount of travel which would shift to alternative modes is a 

subject left to other references in the transportation planning literature. 

Note that it is acceptable for the transportation planner to vary mode split 

and travel reduction in order to determine the magnitude of the economic 

impacts. This is the classical approach found in sensitivity analysis or 

parametric analysis. It is also necessary to remember that the efficiency 

improvements encountered by the household sector are not necessarily the same 

as those of the trucking sector because of possible mode shift efficiencies 

by indivfduals. 

EFFECTIVENESS OF TRANSPORTATION ACTIONS 

What are reasonable savings which could be expected from various transporta

tion actions? Examples are provided from work conducted by NCTCOG. These 

studies were conducted on a subarea basis wherein significant detail was used 

to determine the impact of various TSM actions on travel time savings, energy 

savings, and air quality savings. These findings were then extrapolated to 

III-10 



cover the entire metropolitan area by a wide range of congestion and 

demographic performance measures (NCTCOG, 1981A, 19818). 

The TSM actions of interest are listed in Appendix I. Exhibit 9 shows the 

results of the NCTCOG studies for travel time savings, energy savings, and 

air quality savings. Also shown in Exhibit 9 are the results of a literature 

search on this topic. The NCTCOG results and those reported in the 

literature appear to be consistent in most instances. Maximum energy savings 

for many of these individual actions appear to amount to approximately 7 - 10 

percent. Note that these effectiveness values are site-specific and 

do not represent areawide results. 

In order to determine the areawide reductions in fuel consumption, NCTCOG 

examined two types of actions. These measures included both areawide 

transportation system management actions and localized actions. The specific 

projects and anticipated effectiveness of these measures are contained in 

Scenario 2 of Volume III. The economic impact of these actions are also 

presented in Volume III. 

The effectiveness of various transportation actions on air quality, fuel 

consumption, and travel time will vary over time. These adjustments are 

developed from the product of the emission rate, fuel consumption rate or 

anticipated change in speed with the anticipated change in vehicle miles of 

travel. As automobiles emit less pollutants per vehicle mile over time, 

reductions in vehicle miles have less and less impact on fuel consumption. 
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EXHIBIT 9 Results of Literature Review 

Travel Time Savings Energy Savings Air Quality Savings 

NCTCOG literature NCTCOG L tterature NCTCOG Literature 
Act ton Results Results Results Results Results Results 

Signal Progression 29.0 I 25.01 6.6 I 1.0 - 7.01 5.4 I 4.01 
HOV Preferential Treatment 0.2 I 0.41 0.011 1.0 - 3.01 0.011 0.0 - 1.01 
Intersection Upgrade 0.E S 10.01 0.1 I 0.0 - 5.01 0.1 I 0.5 - 1.51 
Widen Roadway 0.6 S 14.01 0.1 I 0.0 - 4.01 0.2 I l.01 
Grade Separation fR·R) 2.7 l 3.0 - 7.01 0.6 I 1.0 - 2.01 0.5 I 2.0 - 3.01 
Grade Separation R-RR) 0.7 I - 0.1 I - 0.1 I -
New Roadway 0.031 10.01 0.011 10.01 0.011 0.51 
Ram[ Changes 0.2 I 0.01 0.011 0.01 0.021 0.01 
Par -and-Ride -0.l I slight loss 0.2 I 0.5 - 2.51 0.2 I 0.51 
Parking Removal 2.2 I 14 I 0.2 I 0.0 - 2.01 0.5 I 3.01 
Information Systems 0.041 0.51 0.0031 0.51 O.OIS 0.51 
Roadway Realignments 0.3 I 0.51 0.041 0.51 0.041 0.51 
Geometric Changes 0.011 0.51 o.oou 0.51 0.011 0.51 
Bus Stop frequency 0.2 I 0.51 0.011 -.51 0.011 0.51 
Headway Changes -0.4 I 0.01 0. 1 I 0.5 - 1.51 0.1 I 0.5 - 2.01 
Crosstown Bus Routes -1.6 S sl tJhl lou 0.4 I 0.5 - 1.51 0.4 I 0.5 - 2.01 
Signal Re1110val 0.6 I .01 0.1 I 0.21 0.1 I 1.51 
Bus Stop Relocation 0 I 0.51 0 I 0.51 0 I 0.51 

Sources: 

-·•-·Yl ·--P---- -· -·-- .. ··-.. ~P-•H.__., hnproveoients, prepared tor the Institute of Transportation Engineers (Washington, D.C.; Wagner-
u_r __ &----1-~-- 1-- '··-··-~ oi\llAI 

fred A. Wagner and ~etth Gilbert, TSH, An Assessment of lllll)acts, prepared for U.S. DOT, lllTA, Office of Policy and Program Developnent, 
and fUWA (Washington, O.C.; Alan H. Voorhees, Inc., November 1~78j, 

Denver Regional Council of Gover11111ents, TSH Sensitivity Report (Denver, Colorado, H4rch 1979). 

Metropolitan Council of the Twin Cities Area, Air Quality tpntro1 Plan for Transportation (St. Paul, Minnesota, January 1980). 

Montgomery & Green County Transportat ton & Oeve)oJlllent Planning Program, Assess ton l111plementat ton Efforts and En1lss tons Benett ts of the 
Adopted 28 TCH's for Montgomery and Green Counties (Cleveland, Ohio, July 1§801. 



Therefore, it is very important to associate the evaluation year with the 

correct levels of anticipated savings. 

Besides the shorter-range transportation management actions, longer-range, 

more capital intensive rail actions may need evaluation. Default energy 

requirements of these modes are presented in Exhibit 10, and selected energy 

sources to power these modes are presented in Exhibit 11. It is sugge~ted 

that these values be used only when local information is not available 

because of the possible large difference in results between these estimates 

and those which would be obtained from local study (Morris, 1979). 

Contained in Chapter II of the Volume III report of this series are detailed 

examples of this portion of methodology. This approach is conducted for both 

household and truck travel demand. 
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EXHIBIT 10 Components Used to Calculate Energy 
Requirements for Various Modes 

Sln1l• Co"ve11• 
Occup1111t Aver1111 Dlal·A· tln"d bpr1111 Lishe 

f_fl~N!.N.!!.J?.L!J!!!;.!tAUL £NtllCY Auto __.!!!1!!... Cupool Vane'!!! ...lli.!.... _!2._ _!'!!,_ .!ill. 

hhlch hop11hlo11 Entra, UTII/VH) ll,000 11,000 u,ooo 14,000 u,soo Jo,ono J0,000 1S,OOO 
Scat Ion and tl.iJnunuu £nera, (1111/VH) 2,000 2,000 2,000 2,000 J,obo 900 1,000 1,000 
Culdcwo1r ConuructlOII Enera, UTU/VH) us us us JOO 200 J10 . soo n• 

CulJ•w•, Cnn11tr11cllon EHrlJ 1/ JO JO 20 20 10 )J so so 
Culdewar Life !I 160 160 160 100 100 100 100 S4 

VehJcle tl,1n11hclnre ,:nera:, (ITU/VH) 1,100 1,100 l, 100 2,000 J,000 l,400 J,400 4,000 
Vehicle H .. nuhcture [11er1r 1,./ 110 110 110 JOO JOO l,020 1,020 4,000 
Vehicle Llh 4/ 100 100 JOO l~O 100 )00 )00 1,000 

Occupa"cr (fH/VNi J.O 1,4 J.O ,.a l.6 11,S u 20 

~[HTS or HODAL..!!!!!E! 

Clrcultr SI • 1.00 1.00 1.u I.JO t,40 1.40 l,Jn 1. 21'1 
Percenl111i of Trip In Ace••• Cl) 0 0 0 0 0 lO JO 10 
Dl1lrlbullnn of Acc111·NoJ11 (I) N/A NIA .,,,. NIA NIA 

Avna11e AlllO u 10 10 
Co"vc111t lo"•I lu1 - 20· 20 
V•lk u so so 

fQ!~l!f5 or PIIOCL\11 [lfUCJ 

Dt ■ crlhuclon of Ot~e"'lae Hod•• N/A NIA 
Single Occupant Auto 60 ss 
Av•r•a• AlllO - - u ss JS ]S 
Convrntlnnal lu1 n s 10 n u 4S 
c .. rrool JS 40 
V.11111 - - JS - - -
New Trlr• - - JO JO 10 10 
Other - - - 10 10 10 

N/A NOT ArrLlCAILE OR AVAIUILt • 
!I lnerar required to con1c1uc& the 1utdirv1f an4 rel~1•d etructur•• (10 ITU• per 1uldN•f ■Ile) 
11 Llh of the 1t1ld1v1r (lO w1hlch ■llu pn f.u,dew11r ■l11) 

11 £ner1r required to •1nurectur1 th• ••hlcle (10 ITU• per vehicle) 
Lift of the vehlcle (Jol w1hlcl1 •II•• p1r vehlcl•) !I 

1/ Clrcultr valu11 In &hit 111111• upuHnt the totlll ulp hn11II bf ti•• aoJa In •u•nlnn relulwe re the corrurondtna 
ever•11• auto trlp, ,,,, 1 ■ 11•pla, on th• aver•&• tripe vlA c11nvantl1tnal llu111 HI I.U l111■ 1 H l11n& H tht 
cnrr11pondln11v1ra11 auto trip, 

IOUIICE1 "Enarn ud Public Tu111lt," An 11ST lluU P~p•r, Harch, Ull, •.•a• A-4 (TheJZevisedr.llO bu Cue), 1n4 
,Y~a11,po[111Cto9 9nd '"''II' Th• Po~t••I S.vln11 of DIHcnnt llodn, r.nnaru■ lonal lu•l&al 11fllce, 
Srpl••h•r, 1911, p1ae1 Jl-ll, 

IIHVJ 11,,llV, 
11111 IAII r.n-rer 

1tl!!1 i'W'.l _h.l.L 

Al ,000 15,000 lOS,000 
,,noo u,oon 1,000 
),000 4,000 1,100 

111, 140 42 
lS )S JS 

1 ,son l,SOO 2,SOO 
4,0U 4,095 ,.au 
z, no a,no J, 110 

14 21 40 

1.2n 1.20 l.10 
u IS II 

40 )0 10 
JO JO s 
40 so IS 

NIA 

>S 40 
0 lO 

- - / 10 10 
10 Jil 



EXHIBIT 11 

Source of 
Cltf Sys&aa Elec:tl"icit? OU 

New York !'otTA purchued. 441 
from utility 

Boston. "(BTA 60\ self• 100\ 
gecerated; 
40\ pur-
chased !ram 
ucilitiM 

Chicago CTA Purchued ll\ 
from utility 

Clevewid GC!tTA Purchased 3\ 
. from utilii:y 

O.sytan ~TA Purchased 4\ 
from utility 

Atlmta MARTA Pur,:hued -
tram utility 

P?til.adaJptu. SEPTA Purchased :1.!\ 
from utllii:y 

Washingmn WMA'l"A Purchased 22\ 
from uallcy 

San Francisca BART Purc:.'wlad. 48\ 
from uallr.y 

1979 Sources of Electricity for 
Selected Electrified Transit Operations 

GuvaUaq Sourca 

Pe.air. 
Na~ p,u... Oemaa4 OU 

Caal Hydnt llfudar Gu dasad 0th.- Rellanca SollR9 

3\ lJ\ 28\ 12\ • - OU N/A 

- - - - - Gas Venemu 
turbine 

42\ - 44\ J\ - - Use '2 & SQ\ Damasdc: 
even tl 41\ !mport 
ail 

87\ - 10\ - - - No puk 
ruc:hed; 
would ha,,. 
used ail&. 
caal 

95\ - - l\ - - Oil Sc Gu 3.A 

100\ - - - - - ~(from 
regions) 

30\ 4.2\ l2\ I3 - - c, 0.1 'NIA 
0 pump 

storage 
hyrua 

78\ - - - - - Oll Can'ihaan 

- 20\ - 1\ 301 1\ oOll. cur- -Indon.._ 
rently 

GneB' fll• 
tun: pump 
atanlg8 

San Fr-aricw:o MU:"fl Self- - - 100\ - - - - Hydru 
Generated 

Source: Teiaphcne conwrsaaons with various officals of nspacttve cranaponadcm a11thartt:1N, Fall l.979. 

•~urch&sed amount for N- Yorlc ls c:alcllJa~ ln Olfl-:0.UHydra/NadMl'/NaL Gu .mx. 

Source: McShane, William R.; Bloch, Arnold; and lhlo, William, The Energy 
Advantages of Public Transportation, prepared for U.S. Department 
of Transportation, Urban Hass Transportation Administration, Office 
of Policy Research, University Research and Training Program, (Wash
ington, O.C., March 1980), p. 24. 
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IV. SECTOR ENERGY CONSUMPTION 

DISCUSSION 

In this chapter the estimation of transportation energy consumption and 

expenditure by sectors of the local economy is discussed. Consumption by the 

household sector is of particular interest. 

It is interesting to note that the first quantitative analysis of household 

expenditures was done in England in the 1790s (Stigler, 1965). Two 

independent researchers working at the time found that fuel expenditures 

amounted to anywhere from 2. 6 percent to 4. 9 percent of household 

expenditures (depending on the type of family and income). 

According to the recent report Interrelationships of Energy and the Economy 

(U.S. Department of Energy, 1981d), the median household in the United States 

in 1980 spent 11.4 percent of its income on direct energy expenditures. 

This can be observed in Exhibit 12. Almost half of this amount, 5.8 percent, 

was spent on gasoline alone. This is an increase over the Bureau of Labor 

Statistics family expenditure survey findings from 1972-73 (Exhibit 13). 

This same report projects that by 1990, the median household will spend fully 

14 percent of its income on direct energy expenditures. The Micro Analytic 

Transfer to Households/Comprehensive Human Resources Data System (MATH/CHRDS) 

model was used by the Energy Information Administration to determine these 

estimates. As a result of these studies, the cost of energy has been and 
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EXHIBIT 12 

E XPEN0 I JURE s!I 
(In 1981 Dollars) 

1980 

1990 

Change: 1980-9011 

PERCENTAGE Of 
INCOME EXPENDED 

1980 

J!,190 

Change: 1980-901/ 

All Direct Energy Expenditures (in 1981$ 
Percenta~e of Income) For All Households 
and 1990) 

fil_fUHS tmHE rnn~ ~UCIRICHY tlfAl JHG OIL 

2,060 1,008 511 678 

~,209 1,)06 630 762 

149 ( 7) 298 (JO) 117 (21) 84 (12) 

11. 4 5. 5 2. 7 ].5 

14.0 8. l ].8 4.6 

2.6 (2]) 2.6 ("7) 1.1 (41) I. l 01) 

as a 
1980 

NA llJRAL 
GAS 

347 

612 

265 ( 76) 

1. 8 

].5 

1. 7 ( 9/t) 

GASCIL I NE 

J I l I J 

} I 001 

-110 (-10) 

5.8 

5.6 

-0.2 (-]) 

!I lhese ere aedJan expenditures for all households that purchase the respective fuelsi for 
e11a11plel onll households that purchase gasoline ere con&ldered Jn co■pullng the medJan 
e~peodJ ure or that fuel. 

2/ Percentage changes lo parentheses. 

Source: U.S. DOE (1981d) 



EXHIBIT 13 Average U.S. Family Expenditures, 1972-1973 

Expenditure Annual Transportation Energy 
Category Expenditure Expenditure Expenditure 

Food $1,595.57 

Housing, Total $225.50.87 
Fuels 346.28 $346.2& 
Other Housing 2,204.59 

Transportation, Total $12597. 16 $1,597.16 
Fuels 347.61 347.61 
Other Transportation 1,2lf.9.55 

Recreation , Total $ 707.95 
Transportation for 86.50 86.50 

Vacations 
Gasoline 32.03 32.03 
Other Transportation .54.47 

Other Recreation 621.4.5 

Other $1,818.93 

Total $8,270.48 $1,683.66 $725.92 

Percent of Total 100 20.lf. 8.8 

Source: U.S. Department of tabor ( 1979) 
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in the future apparently will be responsible for a growing share of the 

household expenditure budget. 

Personal consumption is approximately two-thirds of the gross national 

product (Gilboy, 1968), and, therefore, it is not surprising that the 

National Academy of Science has estimated that households consume two-thirds 

of all energy (National Academy of Science, 1977). About one-half of this 

energy consumption is used directly by families for their households and for 

persona 1 transportation, and the other half is indirectly consumed through 

the purchase of goods and services. 

The Bureau of Labor Statistics conducts expenditure surveys, and Dallas is 

one of the cities for which low, intermediate, and high budgets for a family 

of four and a retired couple are provided. Energy expenditures are not 

provided at the city level but can be estimated from national statistics. 

The most recent data for the Da 11 as metropo 1 itan area are for Autumn 1976 

(U.S. Department of Labor, 1979). 

More recent data on residential energy consumption (excluding gasoline and 

other motor vehicle fuels) have been collected by the Energy Information 

Administration (U.S. Department of Energy, 1981a). Data is disaggregated 

only to four geographic regions of the United States. However, the data 

collected in the survey is useful in developing models of residential energy 

use. Exhibit 14 contains energy information on the South Census Region of 

the country. 
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EXHIBIT 14 Residential Energy Consumption and Expenditure, 
South Census Region, April 1979 through March 1980 

Average Average 
Consumption per Expenditure per 

Household Household 
(Millions of BTU's) ($) 

AH Households 92 7f./.4 

Type of Housing 

Single Family Detached 100 802 

Single Family Attached 112 694 

2-4 Unit Multi 67 .56.5 

.5+ Unit Multi .54 f./.87 

Mobile Home 76 673 

Family Income ( 1978) 

< $.5,000 7.5 .534 

$.5 - 9,999 83 61.5 

$10 - 14,999 93 732 

$1.5 - 19,999 91 823 

$20 - 24,999 100 881 

$2.5 - 34,999 116 942 

$35+ 111 979 

Source: U.S. Department of Energy (1981a) 
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Microanalytic modeling of household energy demand has been done at Cornell 

University (Caldwell, 1979). This modeling work forecasts energy consumption 

at the household level as a function of a number of variables including: 

number of rooms, type of heating equipment, type of structure, type of 

foundation, presence of insulation, age of house, number of persons in the 

household by age, age and education of head, homeowner or not, and specific 

information on appliance ownership (air conditioning, washing machine, dish 

washer, food freezer, clothes dryer, stove, TVs). Clearly developing the 

distribution of households with these characteristics becomes a difficulty. 

In addition, this model does not include motor vehicle fuel expenditures. 

This Cornell work has been used in the state of New York to analyze the 

growth of the demand for energy as we 11 as the di stri but ion al impacts of 

energy pol icic;;. This work also appears to be an important part of the 

previously mentioned MATH/CHRD.S model used by the Energy Information 

Administration. This latter model "analyzes the impacts of changing energy 

prices and broader energy policy changes on household direct energy 

expenditures by various population subgroups" (U.S. Department of Energy, 

1981b). Model estimates for the 10 federal regions, as shown in Exhibit 15, 

are provided in Exhibits 16 and 17. 

Archibald and Gillingham (1981) provide a household gasoline consumption 

model which could be used with MATH/CHRDS. No examples of models which 

include all forms of household energy expenditures have been found to date. 

However, Cunningham and Lopreato (1977) provide a list of several current 
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EXHIBIT 15 
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Regional Breakdown Used in Comparing 
Relative Energy Impacts 

--- __ I ____ -

I N.OAll. 

WY. 

© 

fcoLO 

I 

' I_ -
'I.OAK. .. ,...., 

llAN. 

IOWA 

' -(!) \-uo 
- -··\ 

Hawaii \ r·ARIZ. 

\ 
i 

Region, 

1. Naw England 

' / 
--..t 

' 
a. New York/New JerHy 
3. Mid Atlanda 
4. South Atlanda 
I. MldwHt 
I. 8oulhw••• 
1. Cenual 
I. Nonh Central 
1.w .. , 

10. NonhwHt 

Source: DOE (1981a) 
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EXHIBIT 16 Household Energy Expenditures by Region, 
1980 and 1990 (1981$) 

"'TlllAL 
3.1. FI.EI.S !2!i Fl.ELS eut:TRICITY ~TIN. OIL GAS !:AStl..INE 

~ -~ 2,J06 l,J'3 a6I, w ~ l,a.6 
- YOZICJ'-•.--,, 2.~ 1,.-,.2 GM 80J 1121 l,071 
.,.a-At.lant1c 2,099 l,l27 m C'J J.a l,OM 
SauUI Atlant1c l,"'7 906 622 m 2'3 l,060 .,._ 2,2Z1 l,081. ,cJJ 1" .., l,.113 
Saua-t l,862 m '42 mV 21D l,075 
C-,cnJ. 2,087 l,005 ~ 7~ .., l,.U, 
'411rt1'1CantnJ. l,ffl 8ot2 4'2 &16 J3A 1,.i,a - l,&16 na 481 &l2 2l6 l,.I.A7 
~ l,MI. ,. 351 "" •7111 l,.l77 

1"° -~ 2,,,e 1,n, 6'!17 8" 5'2 9&9 
,_ YarlC/,_ .--,, 2,m l,712 ~7 526 676 991 ,.a~ 2,J:36 l,"'2 615 7', 6lll "° SauOI Atlandc l,ffl l.U, 'l0l m 513 997 
~-~ 2,J2' l,JM 59• 7C 7~ l,0.7 
Saua-t 2,.173 1.~1 m ~ 522 197 
C.mnJ. 2,2ll 1,J2J '42 n, l,a>J 
Nara!Cantn.l. 2,026 l,JJO "" 641 Cl l,a>J - l,.156 l,QJ7 ~ :ift 4'16 9k 
NarCIWt 1.112 ,u .., 721 l,01D 

ou•,-• lftD-90 
<uwca,cao- dWqla in pa--,aw) -~ 232 (10) 3'0 (27) 236 C,l) 52 (6) 210 (61) .97 (-9) 
,_ YOik/ ... .--,, w (8) :no (28) l.63 ,,.1 23 (3) 2'5 (61) -80 (4) 
~~ 236 (11) 335 (JO) ll2 (20) ll6 (20) 2Q (77) -56 (-5) 
SauCII Atlandc w (6) D (23) 7'J (lJ) 21D (62) 26D (103) -n (-7) .,._ 102 m m (28> ,. (19) 8 (1) m (.57) ~(-12) 
Saua-t JU (17) 428 (&9) 231 ,.,, 71 (J2~ 2.i (86) -n ( -7) 
Canaa.L l2• (16) mcm 81 (18) ~ (-J~ 2'll (65) -126 C-Ul 
NarUI CaltzaJ. ~ (2) 268 (32) 2• (6) ,, c,)11 Jl3 (96) -1'5 (-13) - U0 (6) 2" C•J.l 63 Cl•> -77(-12~ 230 (106) -1'J ( -lJ) 
~ 11 (l) lJ2 (17) 233 (66) ~, ClO 2,cJ (!52) -.7• (-1') 

y ..s.. or .-121ci- iar ~ rar "- ..a1r4 ac,, t\aJ.. 

y F'lquna an nat reJ..l.aQ.Le an ac:clUlt of tna -Ur-.- of~ ua1nQ -ting oil in tna 
niq1an. 

Source: DOE (1981d) 

\ 
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EXHIBIT 17 

l'80 
,'few Enq.l.and 
1'4ew Yor1e/Ne• Jersey 
,'4id-Atlant1c 
Sa11tn AU111t1c 
.'41d .. at 
Sa11tnweat 
Central 
Nortl'I C.nt raJ. 
•eat 
Nortl'l .. at 

1,,0 
,'few .:nq.l.and 
New Torie/New Jeraey 
141d-Atlant1c 
Sautl'I Atlantic 
141dwest 
Sautl'l .. at 
Central 
IIO?'il'I Cent n.l. 
••11t 
1'4ortl'l•••t 

ilirferanc••• 1'80-90 
(percantaqe cnangea in 

,._ C:ng.l.and 
New Yor1e/Naw Jersey 
141d•At.1.ant1c 
Soutl'I Atlantic 
141Qweat 
Snutnwest 
Central 
Nortl'I Central 
,est 
Nortl'lwest 

Energy Expenditures as a Percentage of Household 
Disposable Income by Region in 1980 and 1990 

NATURAL 
A!.I. F'U§Y ~Me: F'U§Y E!,,iCTRI;iTY i'IEAT!NC: OI!,, ~s i.Aa0!,,*14§ 

u., ,., 2.2 J., l. 7 .. , 
ll.J 6.4 2.2 •• 0 !.3 .. , u., 6.0 ,.o '·"' l.7 '·"' ll.J ,.a •• 0 2.1 i., ,., 
u.• , .. 2.• J.I 2.J ,. 7 
l:Z.O ,., J.4 2.l i., ,., 
1:z., ,.o 2. 7 .. , 2., ,., u., .. , 2., ,., l.8 6.4 
,.J ,.1 2. J 3.J 1.0 ,., 

10., 4.J 2.0 2., 2., 6.l 

u.1 ,., ,.a ,.1 J.O ,.a 
l4.4 '·"' J.• "'·' ,., •.a 
lA.2 8.7 ,.o •• 7 J.J , .. 
lA. 9 a.a ,.1 ,.a ,., ,., 
lJ.6 7.8 J.2 .. , ••l , .. 
u.2 '·"' , .. ,.:, ,., 6.' 
1,.0 ,.J ,., ,.1 ,.o 6.J 
u.o 1., l.Q ,.~ 4.l ,.2 
ll.4 ,., l.l J. 7 2., ,. 2 
u.a. ,.a l.l ,., "'·"' ,.1 

parentnasaa) 

,.1 ( 27) J.O ( 45) l.6 (7')) a.a (21) l.J ( 76) -0.l (-2) 
J.l (:Z1) J.O ( 47) 1.2 (5') o., (i,) l.6 ( SA) -o • .l (-2) 
2.8 ( 25l 2. 7 c,,, 1. 0 (JJ) l.J CJ8) l.6 (,A) 0 (i)) 
2., (21) 2.2 CJ8) l. l ( 28) 1., c,o, 2.0 (lJJl 0 ( 0) 
2.2 ( 1'1 2. 4 (4') o.a (J:3) o.a (21) 1.a ( 78) -0.J ( _,) 
4.2 o,, J.8 (&8) 2.0 ('9) 2.0 (87) l.9 (llSll 0 ( Ol 
J.A (27) J.J (Hl o., (JJ) 1.2 (24) 2., c,2, o .• ( 7) 
2., (2:Z) 2., ('3) o., C 20) l.4 CJO) 2. J (128) -o.:z ( _,, 
i . .l (23) 2.2 ( ") o.a CJ5) o., (12) l.5 (UO) -o •• (.7) 
LJ (l2) 1., c:,,i l,l C,3) l.4 ('6) l.8 (o!J) 0 0. A (-7) 

Source: DOE (1981d) 
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consumer survey efforts regarding household energy consumption, a few of 

which are highly relevant to this project. 

METHODOLOGY AND INPUT DATA 

Because none of these existing models addressed the needs of this planning 

manual, income elasticities were used. This approach assumes an increase in 

household expenditures for energy has the effect of lowering the purchasing 

power for other commodities if there is, in fact, no change in the 

household's income. Income elasticities can be used to estimate the change 

in household expenditures for items other than energy. 

Mullendore et al. (1974) estimated the income elasticities in the North 

Central Texas Region for 71 industrial sectors and six final payment 

sectors. These elasticities allow changes in household expenditures in these 

different categories to be estimated on the basis of increased household 

expenditures on fuels. 

The methodology for developing these elasticities uses Bureau of Labor 

Statistics survey data (U.S. Department of Labor, 1966) which makes this 

approach applicable to other areas of the country. The measures of the 

income elasticities were estimated by the following regression equation: 

k lnE .. = lna + b lnY-· 

where 

ln 

k E .. 
lJ 

lJ lJ 

= 

= 

base of natural logrit~~s 

expenditures for industry sector k by the ith age and 

jth income group 
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yij 

a, b 

= 

= 

income of households in the ith age and jth income group 

regression coefficients 

These income elasticities were reestimated for this project using 1977 data 

and are reported in the Volume III planning manual. Other data and example 

methods used for the househo 1 d sectors are presented in Chapter II I of the 

planning manual. Data and example methods for the truck sector are presented 

in Chapter IV of the Volume III manual. 

SUMMARY 

The household energy consumption modeling procedure is the central model in 

the proposed approach. The basic function of this model is to replicate the 

decisions a household makes with regard to purchasing goods and services. As 

a result, the conversion of transportation policies into economic choices can 

take place. The household decision-making unit is gaining support as not 

only a major component of economic decision making, but the central decision

making component in several other transportation related decisions (e.g., 

residential choice, trip generation, mode split, and route choice). The 

trucking sector energy consumption model adds completeness to the overall 

approach. 
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V. CONSUMER PRICE INDEX CHANGES 

DISCUSSION 

The Bureau of Labor Statistics began the production of a cost of living index 

in 1913 to be used in determining fair wage scales and settling labor 

disputes (U.S. Department of Labor, 1967). Through consumer surveys done on 

approximately 10-year intervals, the Bureau of Labor Statistics determines an 

average market basket (i.e., quantities) of household purchases. Between 

updates of the market basket surveys, the quantities of goods purchased stay 

fixed while the prices of these goods are adjusted according to current price 

surveys. 

Over the years the makeup of this market basket has changed. For example, 

automobiles, gasoline, and other automotive products were first included in 

the 1940 survey, and, in 1950, the television set was added to the market 

basket. 

The Consumer Price Index (CPI) is only a measure of price change for items 

purchased by urban wage and clerical workers for their own consumption. It 

does not include, for example, investments. As mentioned earlier, a major 

orientation of the index is toward use in collective bargaining and 

determining cost of living adjustments. 

Two CPis are published: (1) a CPI for all urban consumers (CPI-U) which 

includes about 80 percent of the total noninstitutional civilian population, 



and (2) a CPI for urban wage earners and clerical workers (CPI-W). Since no 

significant difference between these two indexes exists, the CPI-W will be 

used in this study. 

One feature of the Consumer Price Index to be aware of is that the total 

purchase price of an item is included in the calculation even though the item 

may be purchased with credit. This is particularly significant 1/kten dealing 

with houses and automobiles. For such items an adjustment is made for any 

trade-in and the total cost of credit is included in the purchase price. 

With the recent variation in the prices of fuels and the increase in 

automobile efficiency, households have cut back on energy consumption, 

particularly in the last few years. Exhibit 18 demonstra+:es this point. 

However, since the last update of the market basket was in 1972-73, the CPI 

currently overestimates expenditures for energy. A recent editorial in the 

Wall Street Journal (1981) made a succinct, yet compelling, argument for 

revising the CPI. Si nee the CPI is the bas is for so many labor contract 

negotiations, an inflated CPI can have far-reaching implications for the 

national economy. 

METHODOLOGY AND INPUT DATA 

In January 1983, the Bureau of Labor Statistics revised its basic index to 

treat housing costs as if the owner were renting the dwelling. 

The change in the CPI will directly affect an estimated 90 million 
Americans whose incomes are tied to rises in the index. About 9 million 
union members are covered by labor contracts that provide cost of living 
wage increases based on the CPI and another 81 million people receive 
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EXHIBIT 18 Retail Petroleum Product Prices 
and Consumption, 1978-1981 

Motor Gasoline 

Y P . a ear rice 

1978 41. 7 

1979 52.7 

1980 67.1 

1981(est) 74.4 

Consumptionb 

2,651 

2,517 

2,362 

2,269 

P 
. a rice 

32.9 

40.3 

55.1 

66.7 

Fuel Oil 

Consumptionc 

533 

407 

353 

295 

aCents per gallon, including tax, 1972 dollars. 

bMillions of barrels 

cDistillate fuel oil provided directly to residential and commercial 
sector, millions of barrels 

(1 Barrel = 158.97 liters) 

Source: U.S. Department of Energy (1981c) 
U.S. Department of Energy (1982) 
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In 

Social Security, government pens ions, food stamps, and other Federal 
benefits that increase based on rises in the CPI ("U.S. to Alter Price 
Index for Housing," 1981). 

general, the CPI is calculated by the following equation: 

pt 
I(Pn-tb) 

1t = 
I(Pt-1 ts) I(Pt-1 ts) pt-1 

X X X 100 

where 
r(Pb tb) I(Pn ts) r(Pt-1 ts) 

= 

= 

= 

= 

= 

= 

the CPI for time t; 

average price of specific commodities during the 

month preceding a weight revision; 

average price of specific commodities during the 

current month; 

average price of specific commodities during the 

month preceding the current month; 

a composite of the specific commodities during 

the base period; 

a composite of the annual quantities of specific 

commodities during the base year; and 

a composite of the annual quantities of specific 

commodities during the period of the most recent 

weight revision. 

It appears feasible to adjust the Consumer Price Index based upon expected 

quantities of fuel consumption in some future year as if the Bureau of Labor 

Statistics were to update their expenditure surveys in that year. Also, 

projected fuel prices could also be used to estimate future CPI values. 
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The question here seems to be not wiether the CPI could be calculated or 

adjusted to reflect changes in the amounts of fuel consumed but rather 

whether these changes would be accurate as well as significant. As noted in 

the Wall Street Journal editorial, housing costs constitute 44 percent of 

the CPI at this time. Reducing the dominance of housing costs in the CPI, by 

not including the total cost of credit in the housing sector, may increase 

the importance of other expenditures in the CPI, such as gasoline prices. 

The CPI is not a cost-of-living index. It should not be compared with 

household budget statistics. It is an indicator of price changes. There is, 

however, a certain popular appeal to the CPI, and, given the current public 

concern over the economy, the CPI could be a more attention-getting indicator 

of transportation costs tlian "total transportation costs," or even 

"percentage of household budget spent on transportation." ThP. USP of the CPI 

as a measure of the economic efficiency resulting from changes in the 

transportation system could demonstrate t.he relationship of transportation 

energy efficiency to the overall economy. This evidence, along with changes 

in employment and income levels, may result in decision makers' acting on the 

basis of more complete information. The approach has wide application since 

separate indexes are published for 28 different urban areas, and it is 

possible for an index to be produced locally for those areas not covered by 

the federal program (Perry and Tandet, 1980). 

CPI data for the Dallas area and the nation are provided in Volume III. 

National data on the effect of energy prices on the CPI are shown in Exhibit 

19. 
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EXHIBIT 19 Annual Rates of Change in the Producer and Consumer Price Indexes, 
Energy Price Indexes and Direct Contribution of Energy to Total 
Price Index Changes (Percent per Year) 

AVERAGE 
l971t 1975 1916 1911 1978 1979 1980 1973-80 

Increase in Producer 
Price Index 

All COIIIIIOdltles 18.9 9.J ". 6 6.2 1.9 12.6 JL,.J 10.4 

Energy Price Increase 55.l 17.7 8.J lJ.8 6.8 26.6 40.6 23.l 

Energy's Direct 
Con tr lbutlon to 
lotal PP( Olale 
(percentage po nls) J.7 l.6 0.8 l." 0. 7 2.8 4.7 2.2 

Percentage Share or PPI 20 17 17 2J 9 22 JJ 21 
< 
I 
0) Increase Jn Consumer 

Pr Ice Jnoox - Offian 

All Conmodtttes 11. l 9.1 5.7 6.5 7.8 11.J 13.5 9.2 

Energy Price Increase 29.J 10.6 7.2 9.5 6.J 25.l 30.9 16.6 

Energy's Direct 
Contr lbutlon to 
lotol CPIU Oiange 
(percentage points) 2.0 0.9 0.6 0.8 0.5 2. l 3.0 1.4 

Percentage Shore or CPIU 18 10 11 l:Z 6 19 22 15 

Source: U.S. DOE (198 ld) 



The use of the CPI is demonstrated in Chapter V of the technical planning 

manua 1. 
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VI. TOTAL ECONOMIC IMPACTS 

DISCUSSION 

Professor Wassily Leontief of Harvard published the first input-output table 

for the American economy (Leontief, 1936). Since that time, input-output or 

interindustry analysis has become a widespread analytical approach in 

economics. Input-output tables have been prepared for many nations, st ates 

in the United States, and some urban areas in the U.S. (Bourque and Cox, 

1970). The structure of an input-output or transaction table is shown in 

Exhibit 20. An input-output table contains the dollar amount of goods 

produced by each of the sectors in this particular economy. The table also 

shows the dollar amounts purchased by each of the sectors of the economy. 

Note that one of the rows is the value of imports which is purchased by each 

industry sector. Note also that households appear as a row in the table as 

11 compensation of employees. 11 This row represents the salaries paid to 

workers in these industries. Households will again appear as a column in the 

table as an ultimate purchaser of finished goods and services. In a manner 

analogous to imports, net exports will be listed as a column in the table. 

The inp~t-output table offers a mechanism for determining the level of 

economic activity in the urban area at an aggregate level. The total income 

of the urban area would be contained in the table as well as the total 

expenditures. These expenditures are by industry, and, should household 

expenditure patterns change, then the elements within these industrial 



sectors 

patterns. 

table. 

must also change in response to changing household purchasing 

Total production for the urban area would also be indicated in the 

METHODOLOGY AND INPUT DATA 

The table shown in Exhibit 20 is a "transaction table." A transaction table 

describes the fl ow of goods and services between a 11 sectors of an economy 

for a stated period of time. It is a conceptual representation and shows the 

amount of goods and services produced and/or consumed by each sector. From a 

transaction table, a table of "technical coefficients" can be developed. A 

"technical coefficient" is the ratio of the amount of input required from 

each industry to produce one dollar's worth of output for a given industry. 

These coefficients are useful to determine the impacts on other industries of 

a change in the output of a particular industry. 

The above reflects only direct purchases, however. Since the various sect.ors 

are linked together, there are secondary or indirect changes in output levels 

of various sectors as the impact of the direct sales change works its way 

through the economy. A standard result of an interindustry analysis is a 

matrix which represents the total direct and indirect requirements per dollar 

of final demand. Using this matrix, it is possible, for example, to 

calculate the direct and indirect changes in output for each sector of the 

economy resulting from a change in gasoline consumption by the household and 

commercial sectors. 
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EXHIBIT 20 Structure of Input-Output Table 
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If the household row and column is included in the transaction table used to 

develop the matrix of direct and indirect requirements per dollar of final 

demand, income multipliers can be calculated. Different levels of income are 

generated by equal expansions of differP.nt industries. 

effects of changes in regional production can be estimatP.d. 

Th us, the income 

Multipliers which do not include the household sector are called Type 1 multi

pliers. Those that include the household sector are commonly called Type 2. 

Type 2 multipliers will be used in this approach since it is desirable to 

reflect the full direct and indirect effects of changes in fuel expenditures. 

There are two possible input-output models which can be applied to the Dallas

Fort Worth metropolitcn area. The first was developed by Mullendore et al. 

(1972) and contains 69 sectors for the North Central Texas Region. Appendix 

IV of the third volume contains a listing of the transaction table from this 

model. This information was generated locally and is already available; 

however, the information is somewhat dated because of the significant changes 

in the local economy since it was developed. A second input-output approach 

is called the Regional Input-Output Modeling System (RIMS II). This system 

estimates the coefficients and multipliers (not the transactions) for an 

input-output analysis for any county or collection of countie>s in the U.S. 

(U.S. Department of Conmerce, 1981a). RIMS II provides up-to-date 

coefficients or multipliers at a cost ($2,000 for this particular study) much 

less than updating the local input-output model. 

VI-4 



The advantage of RIMS II is the compatibility of the model between areas of 

the country as well as its more recent estimation. RIMS II uses the 1972 

national input-output model (Ritz, 1979) which is regionalized with the 

1979/1980 earnings by industry in the Dallas-Fort Worth area. While RIMS II 

multipliers do not permit detailed investigations of the transactions among 

specific industries, the overall impacts (calculated frori the multipliers) 

are of most interest to policymakers. Therefore, this distinction is not a 

serious limitation. 

Input-output analysis has been applied to transportation problems at the 

local, state, and federal level for some time. Goldstein (1969) highlighted 

a variety of applications along these lines over a decade ago. More 

recently, the National Cooper~tive Highway Research Program (NCHRP) 

sponsored the de"el opment of two handbooks for state dP.partments of 

transportation.* These handbooks provide the techniques useful in applying 

input-output concepts to transportation policy analysis. 

This step in the planning manual pulls together the econol'lic impact informa

tion developed in previous steps in the process and demonstrates how this 

information can be combined and presented. 

explicitly estimated in this section. 

Indirect economic impacts are 

*NCHRP Project 8-lSA "Regional Economic Analysis for Transportation 

Planning." The final reports are available on loan from the Transportation 

Research Board in Washington, D.C. 
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Input-output models have been used to examine economic impacts of energy 

related developments. This has been done in a variety of ways. For example, 

in the state of Hawaii an input-output model was used to determine the direct 

and indirect economic effects (labor required and income produced) associated 

with the construction and operation of an electrical system projected to be 

needed by the year 2005 (Lawrence Berkeley Laboratory and State of Hawaii, 

1981). 

The input-output model can also be used to estimate employment. 

By translating these levels of economic activity into numbers of jobs 
(e.g .• through the use of technical coefficients which define the number 
of labor-hours required to produce one unit in the respective sectors), 
these models can thus be used to predict employment levels. (Oppenheim, 
1980). 

Thus, the use of input-output analysis at the local level to estimate 

economic impacts (production, employment, etc.) is an accepted methodology. 

Recent developments and applications have improved on the facility and 

utility associated with this methodology. 

Convent ion al input-output met ho do logi es have been extended to the cal cul at ion 

of total energy costs of goods and services. This is accomplished by 

converting existing input-output data which is in terms of dollars to energy 

units. Herendeen (1974) has been particularly active in this area. 

Using this type of analysis, Bezdek and Hannon (1974) have analyzed the 

energy impacts of alternative federal expenditures. In the reference cited, 

the authors analyze the net energy consumption and manpower impacts resulting 
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from a reallocation of $5 billion from the Highway Trust Fund to six other 

types of government programs: railroad and mass transit, educational 

facilities, water and waste treatment facilities, the law enforcement 

program, a national health insurance program, and a tax relief program. 

While this type of analysis is not meaningful for urban policy studies since 

governmental expenditures at the local level do not have the economic impact 

that they do at the federal level, this method could be applied in estimating 

over a 11 current energy consumption and forecasting future energy demands in 

an urban area. 

Another use of this information is in determining the total energy costs, 

i.e., both direct and indirect, of a transportation project or program. An 

example of the information available is provided in Exhibit 21. This type of 

analysis has been suggested as a means to ca 1 cu 1 ate construct ion energy 

impacts for the evaluation of high capital transit alternatives (Charles 

River Associates, Incorporated, 1979). 

This particular line of thinking has led to the development of the TECNET 

model for use in analyzing not only the direct and indirect energy 

consumption impacts but also the pollution emissions (direct and indirect) 

and employment impacts of transportation programs (Doggett et al., 1979; 

P attersori, 1980). The TECNET mode 1 can be used to estimate both passenger 

(intercity) and freight (intercity and local) travel based on economic 

activity. This relationship is also explored in a recent paper by 

researchers at the Argonne National Laboratory (Johnson et al., 1981). 
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EXHIBIT 21 Energy Impact of the Automobile, 1963 

Doilar I/0 
Flow I/0 Coefficient Energy % of 

ilQ.jL ~ (Btu/~l ~ !2!!!. 
Gasoline 
mduction ., .&, 31.0l .5,!60 57.2 
Renn.ing 31.0l (0.208 1,220 11. 9 

Stu/Btu) 
Retail 1\iarkup 4.o, 69.02 32,700 130 l • .3 

Oil 
Production o.u 31.01 .50 0 • .5 
Retail Maricup 0.,, 69.02 .32,700 20 0.2 

Auto 
Manutacture 14.43 .59.03 70,000 1,010 9.9 
Reuil Markup 10.67 69.02 32,700 3,0 '3.4 

Repairs, Maintenance, 
Parts 10.0 7'.00 33,700 ).a 3.J 

Parlcjng, Garag.ing 11.7 7'.00 33,700 3,0 3.J 

rtres 
Manutac:ture O.&J 32.01 99,100 &O O.J 
Reuil Markup 0.,, 69.02 32,700 20 0.2 

Insurance &.96 70.0,,. 31,400 230 2.7 

Taxes (Highway 
Construction) ~ 11.04 98,..500 ~ ~ 

Totai 73.J 10,21JO 100.0 

(12. 4 96 (20 • .59& 
ot GNP) ot total) 

Source: Herendeen ( 1 97 l.f.) 
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Kutscher and Bowman (1974) have determined the amount of refined petroleum 

products required to support the average worker in various industries. 

Thus it appears that the use of an input-output model would lead to improved 

energy analysis as well as provide a means for estimating freight travel 

demand at the macroscopic level. The input-output procedure allows for the 

estimation of total economic impacts. 

The use of the input-output model is demonstrated 

applications in Chapters III and V of the Volume III 

manual. 
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VII. SUGGESTIONS FOR USE OF THE MANUAL 

This report is concluded with some general points regarding this approach. 

Such questions as how to get started with an analysis, suggested ways of 

presenting the information, and a further discussion on the types of problems 

which can be addressed with the methodology are addressed in this section. 

The following information highlights the major components and problems with 

this recommended approach. 

SUMMARY OF PROCESSS 

This energy-economic impact methodology begins with the estimation of 

transportation fuel price. Quantities of these fuels consumed are also 

estimated on the basis of any planned or expected changes in transportation 

energy efficiency. Three classes of analyses can be conducted with this 

approach; however, the magnitude of the modeling effort varies greatly 

between the types of investigations. All three examples of the recommended 

procedure are demonstrated in the Volume I II report. This methodology is 

applied for both personal travel as well as truck travel. 

The developed procedure operates best under two conditions. They are: 

(1) short run (less than 5 years) 

This mode of operation is best because of the need for fixed 

economic multipliers over time. The further the baseline year 

is away from the baseyear, the greater the pressure put on this 

assumption. 



( 2) same year 

This type of evaluation better utilizes the comparative nature 

of the methodology. 

Volume III contains planning manual applications for 1982 and 1987. These 

scenarios meet both of the above two recommendations. However, to demon

strate the full use of the manual, a 1980-2000 evaluation over time is 

presented. The results of this evaluation should be scrutinized more closely 

because it violates both of the above recommendations. In this case, the 

absolute value obtained from the manual should be used carefully. 

From this step in the analysis a dollar amount is known which can be spent on 

transportation fuels for a base period. Gasoline price elasticities are used 

to estimate how much money is spent on transportation fuels in the target 

year (i.e., present year or future year). Because of the relative 

inelasticity of gasoline demand, total transportation fuel expenditures 

increase in real terms during a price increase. Depending on the target 

year, automobile fuel efficiency improvements may be significant enough to 

overcome this effect, however. 

These values of fuel price and consumption are used to estimate the change in 

the CPI from the base year condition. Adjustments are made to household 

income and commercial revenue based upon the net increase or demand in 

transportation fuel expenditures. Income elasticities are used to estimate 

changes in household expenditures for other goods. No elasticities are used 

for commercial sectors. 
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These changes in expenditures are then used as input to an interindustry 

analysis. Using the techniques demonstrated earlier in this report, the 

income, total production, and employment for the area are es-t:imated for the 

base and target year. These measures constitute the total direct and 

indirect Pconomic impacts of the fuel price anrt efficiency scenario 

originally defined by the analyst. 

COMPONENTS OF FUEL PRICE 

It should be recognized that increases in the pump price of gasoline can be 

brought about by petroleum price increases as well as taxes. The local 

economic impacts are different for these two types of price increases. In 

general, petroleum price increases will result in money being exported from 

the local economy \'A1ile tax increases may result in an increase in government 

expenditures in the 1 ocal economy. The amount of government expenditures 

depends on which level of government executes the tax. This aspect of the 

analysis can vary greatly around the country. 

It is assumed that the consumer responds to a price increase in the same way 

regardless of the nature of the increase, i.e., whether it is due to a tax 

increase or a crude oil price increase. Thus, the changes in household 

consumption can be calculated in the same way regardless of t.he source of 

price increase. 

The explanations thus far have treated the gasoline price increase as simply 

a price increase. In order to simulate the impact of a gasoline tax 

increase, a slightly different approach is necessary. 
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As an example, assume that a five cent per gall on tax on gasoline has been 

imposed in order to fund highway construction, repair, and maintenance. This 

would have a different impact on the local economy from that of a gasoline 

price increase because government expenditures would increase in the con

struction sector of thP local economy. Thus, the historical ratio of highway 

construction in the local areas to the amount of gasoline tax collected is 

factored into the analysis. 

Currently there is a five cents per gallon state tax on gasoline in Texas. 

The federal gasoline tax is nine cents per gallon. Of this tax burden, how 

much is returned to the Da 11 as-Fort Worth area in highway projects? This 

question would need to be answered for each local/regional area if a gasoline 

tax change is to be evaluated. 

For the State of Texas, past experience tells us that for every $1.00 

additional tax money collected, $0.90 would be availr1ble for the highway 

program. The remaining $0.10 would go to administration of the tax, state-

wide safety programs and interest payments. 

NCTCOG studies on long-range transportation sys tern management indicate th at 

the Dallas-Fort Worth area has historically averaged about 11 percent of the 

al 1 ocated federal and state highway expenditures in the State of Texas. 

There is no concrete reason to suspect that this ratio will change in the 

near future. 
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It is estimated that 22 percent of the travel and gasoline consumption in the 

state of Texas takes place in the Dallas-Fort Worth area. Thus, if the 

gasoline tax is increased such that $1.00 is collected from the Dallas-Fort 

Worth area, $4.55 is collected from all over the state. 

Thus, it can be estimated that a $1.00 increase in state gasoline taxes 

collected in the Dallas-Fort Worth area would result in $0.45 (1.00 x 0.90 x 

4.55 x 0.11) return to the area for roadway building and maintenance. 

If a local gasoline tax were administered, we would assume that this would be 

collected by the state at an administrative cost of 10 percent. Thus, a 

$1.00 increase in a local gasoline tax would result in $0.90 increase in 

local highway expenditures. 

This approach is to first determine the changes in sector expenditures as 

usual. The amount of gasoline tax generated is initially assumed to leave 

the local economy. The gasoline tax revenue is then adjusted for funding 

not returning to the study area. This value is then treated as ct government 

expenditure in highway construction in the local economy. The multipliers 

are used to determine the impact of this effect. The two sets of impacts are 

then summed to determine the net results. 

REMAINING PROBLEMS 

The geographic area covered by various statistical reports varies. Some data 

are reported for the BEA area, some for the SMSA, some by the county, and 

some by other geographic areas. These are not, however, new problems to 
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analysts, and reasonable adjustments can be made to make the data geograph

ically compatible. For all applications throughout the country, care must be 

taken in selecting a specific geographic area for analysis. The analysis 

conducted thus far suggests that all analysis should be conducted at the SMSA 

level or higher. This includes sinqle or multi-SMSA evaluations. 

Perhaps more difficult than the spatial issue is the issue of time frame. It 

must be recognized that short- and long-term price elasticities exist. All 

models tend to be more accurate in either the short range or the mid-to-long 

range, but not both. There must be a consistency in the technical approach 

with regard to time frame. As the examples demonstrate in Volume Ill, the 

issue of time frame has resulted in a few additional steps and factors that 

othPrwise would not be necessary. However, these steps greatly increase the 

sensitivity and, hopefully, accuracy of inves~igations for future years. 

A third concern is the comprehensiveness of the approach. If local analysts 

do not understand or have confidence in the tool being used, little if any 

use will develop. The examples presented in Volume III explain the use of 

this process. They also demonstrate its complexity. 

There are some weaknesses in the approach. The use of input-output models, 

for example, has not been widespread at the local level due to the 

difficulties in collecting data at this level of analysis. This limitation 

is offset, however, by the availability of the RIMS II multipliers which can 

be substituted for locally developed data. 
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While economic impact data are familiar to local policy leaders, it is not 

clear how information provided from this economic analysis will be accepted 

in all cases. There is a chance that the information may be viewed as being 

too abstract. Also, in some cases the economic impacts of minor transporta

tion actions and policies may be too small to affect adjustments in household 

and commercial purchasing behavior. From the analysis conducted and 

presented in Volume III, it is clear at least in the Dallas-Fort Worth case 

that the information is very useful and transportation actions/prices 

significantly impact household purchasing behavior. Volume III contains 

three example scenarios for the Dallas-Fort Worth SMSA which demonstrate the 

full use of this methodology. 
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APPENDIX I 

TSM Actions of Interest 

Action 

Transit route modifications 

Changes in transit fare structure 

Transit bus stop amenities 

Transit priority signals 

Transit schedule modifications 

Transit service 1110difications 

Improved bus stopping operation 

Improved bus f1 ow 

Improve transit management 
operations 

Improved transit maintenance 
operations 

Intermodal integration 

Initiation of transportation 
brokeragi ng 

Exclusive facilities for high
occupancy vehicles 

Increased roadway capacity 

Additional roadway facilities 

Motorist Information System 

Hig~y system pricing 

Example 
Aoplications 

path change. route extension, additional 
routes either radial or crosstown 

general reduction, 1110re equitable pricing 

~enches, shelters 

signal preemption, timing for bus move
ments 

increase in frequency, change in arrival 
times 

f1eet improvement, service-time extension 

side stops, bus bays, reduced bus stop 
frequency 

widened curb radii, improve channeli
zation, prioritized transit bus stop 
pull-out 

improvements in marketing, progranning, 
supervision, security, and safety 

programned maintenance, engine modifi
cations 

paric-and-r-ide, paric-and-pool, bike-and
ride 

jitney, para-transit, express service, 
subscription service, shuttle service 

with-flow exclusive lanes, contra-flow 
exclusive lanes, exclusive ramp treat
ments 

elimination of on-stl'fft parking, 
additional lanes, truck restrictions, 
freeway/arterial incident response 
management 

extension of roadway, connection of 
disjointed facilities 

specification of underutilized routes, 
roadway-marketing strategies 

tolls, tax on fuel, congestion pricing 



Action 

Traffic flow improvements 

Demand modification 

Provisions far non-mo tori zed 
travel 

Vehicle restrictions 

Programs to encourage carpooling/ 
vanpooling 

Vehicle hardware modifications 

Example 
Applications 

double left turns, widened intersections, 
closed freeway ramps , metered ramps , 
turning res tri cti ons , turning lanes , 
retimed signals, removed signals, 
progressive signals, rail signal/traffic 
signal inter-connection, c~uter moni
toring of traffic fl ow, modified geometrics , 
reversible lanes, one-way streets, closed 
streets, limited median and curb access, 
roadways grade-separated frm other road
ways or railways 

staggered work hours, shorter work week, 
flexible-time 

bikeways, pedestrian walkways/cross
overs, pedestrian stM!ets 

auto-restric"t.m zones, reduced pan.tng 
availability, increased pan.ing cost 

ri deshare matcili ng, 81111) layer-based 
ri deshari ng 

controls on extended vehicle idling, 
alternate fuels or engines, extre111e 
cold-start •ission reduction, inspection 
and 11aintaMnce 







0 
U.S. Department of 
Transportation 

Local Economic Impacts 
of Transportation 
Fuel Consumption: 

Planning Manual 





Table of Contents 

LIST OF EXHIBITS 

CONVERSION FACTORS 

ENERGY EQUIVALENTS 

EXECUTIVE SUMMARY 

I . INTRODUCTION 
Purpose 
Manual Organization 
Use of Manual 

II. ENERGY EFFICIENCY AND PRICE SCENARIOS 
Step 1 - Alternative Local Transportation Policies 
Step 2 - External Events 
Step 3 - Estimated Fuel Prices and 

Transportation Efficiencies 

III. SECTOR ENERGY CONSUMPTION - HOUSEHOLDS 
Step 4 - Sector Energy Consumption Model 
Step 5 - Changes in Quantities of and 

Expenditures for Fuels by Sector 
Sunmary 

IV. SECTOR ENERGY ASSUMPTION - TRUCKS 
Step 4 and 5 - Sector Energy Consumption 

Model and the Change in Quantities of and 
Expenditures for Fuels by Sector 

Model Estimation 
Sunmary 

V. RESULTING CHANGES AND IMPACTS 
Step 6 - Consumer Price Impact Model 
Step 7 - Estimated Changes in the CPI 
Step 8 - Direct Economic Impacts 
Step 9 - Input-Output Model 
Step 10 - Total Economic Impacts 

VI. SUMMARY 

REFERENCES 

i 

iii 

vi 

vi 

vii 

I- 1 
I- 2 
I- 4 

II- 1 
I I- 1 

I I- 4 

III- 1 

III-18 
III-30 

IV- 2 
IV- 7 
IV-14 

V- 1 
V- 3 
V- 4 
V- 9 
V-12 



TABLE OF CONTENTS (continued) 

Appendix I 

Appendi X I I 

Important Assumptions 

Development of Local Efficiency 
Improvements 

Appendix III -- Derivation of Income Elasticities 

Appendix IV -- 1972 Transactions Table 

Appendix V 

Appendix VI 

Appendix VII 

Appendix VIII 

Changes in Household Group Expenditures 

Local and National Consumer Price 
Index Values 

Sector Equivalency Table 

Relative Weight of the Consumer 
Price Index for the U. S. 

ii 



List of Exhibits 

Exhibit 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Conceptual Model of Economic Impact Analysis 

Three Selected Scenarios Tested in the 
Dallas-Fort Worth SMSA 

Estimates of Automobile On-Road Fleet Economy 

Estimated Fuel and Automobile Maintenance 
Costs (1977$) 

Vehicle-Miles of Travel Per Household for 
the U. S. in 1977 

Multipliers for Annual Average VMT by Region 
and Urban Area Size 

Vehicle Miles of Travel, Per Household 
Per Day, Projected to the Year 2000 
(Dall as-Fort \forth) 

Motor Fuel Consumption - 1980 

Average Maintenance Cost Multipliers 
for Each Income Group 

Average Household Transportation Expenditures 
by Income Class in 1982 (1977$) 

Average Household Transportation Expenditures 
by Income Class Resulting from a 5 Cent Fuel 
Tax Increase in 1982 (1977$) 

Average Household Transportation Expenditures 
by Income Class in 1980 (1977$) 

Average Household Transportation Expenditures 
by Income Class in 2000 (1977$) 

Average Household Transportation Expenditures 
by Income Class in 1987 (1977$) 

Average Household Transportation Expenditures 
by Income Class Resulting from a 10 Percent 
Improvement in Fuel Efficiency in 1987 (1977$) 

Income Elasticities by Sector 

iii 

Page 

II- 2 

II- 3 

II- 5 

II- 6 

II I- 2 

II I- 3 

I II- 5 

I II- 7 

III- 8 

III-10 

III-13 

II I -15 

III-16 

III-17 

III-19 

III-21 



LIST OF EXHIBITS (continued) 

Exhibit 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Average National Income Per Household by 
Income Group 

Percentage of Households by Income Group, 
for the United States, from 1977-2000 

Population Ratios 

The Percentage Change in Income for Scenarios 
2, and 3 

Scenario 1: Change in Group Expenditures 
Due to a 5 Cent Per Gallon Tax Increase in 
1982 ( 1977$) 

Adjustment Factors for Truck Travel in the 
Dallas-Fort Worth Area 

Scenario 1: Total Trucking Expenditures by 
Sector in 1982 (1977$) 

Scenario 1: Total Trucking Expenditures by 
Sector Resulting from a 5 Cent Fuel Tax 
Increase in 1982 (1977$) 

Scenario 2: Total Trucking Expenditures by 
Sector in 1980 (1977$) 

Scenario 2: Total Trucking Expenditures by 
Sector in 2000 (1977$) 

Scenario 3: Total Trucking Expenditures by 
Sector in 1987 (1977$) 

1, 

Scenario 3: Total Trucking Expenditures by Sector 
Resulting from a 10 Percent Improvement in Fuel 
Efficiency in 1987 (1977$) 

Changes in Household Expenditures for Each 
Scenario by National Sector (1977$) 

Changes in Trucking Expenditures for Each 
Scenario by National Sector (1977$) 

Final Demand, Income, and Employment 
Multipliers for the Dallas-Fort Worth Area 

iv 

Page 

III-22 

II I-23 

I II-25 

I II-27 

II I-28 

IV- 4 

IV- 5 

IV- 9 

IV-10 

IV-11 

IV-12 

IV-13 

V- 5 

V- 7 

V-11 



LIST OF EXHIBITS (continued) 

Exhibit Page 

32 Resulting Impacts of Scenario 1 (1972$) V-13 

33 Resulting Impacts of Scenario 2 (1972$) V-14 

34 Resulting Impacts of Scenario 3 (1972$) V-15 

35 Final Impact of Three Scenarios in the 
Dallas-Fort Worth SMSA V-21 

V 



CONVERSION FACTORS 

l gallon of automotive gasoline= 125,000 BTUs 

l gallon 11 diesel = 135,000 BTUs 

1 gallon #2 diesel = 138,700 BTUs 

l gallon crude oil = 138,100 BTUs 

1 kilowatt hour = 3,412 BTUs 

l joule = 0.9478 x 10-3 BTUs 

ENERGY EQUIVALENTS 

1 gallon of automotive gasoline• 

.926 gallons #1 diesel 

.901 gallons 12 diesel 

.0216 barrels (42 U.S. gal.) crude oil 

36.6 kilowatt hours 

Source: A. Rose (1979), Energy Intensity and Related Parameters of Selected 
Transportation Modes: Passenger Movements. Oak Ridge, Tennessee: 
Oak Ridge National Laboratory. 
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Executive Summary 

The purpose of this planning manual is to present a mechanism to evaluate 
transportation fuel consumption and price impacts on a local economy. In 
order to demonstrate this procedure three scenarios are presented. The first 
represents a change in fuel tax, the second represents changes in fuel price 
and efficiency over the long run, and the third scenario represents an 
improvement in fuel efficiency alone. 

The methodology is outlined in a series of ten steps and addresses both the 
household and trucking related sectors of the economy. The procedure is 
arranged to allow for the examination of the impacts on the household and 
trucking sectors separately. This enhances the flexibility of the analysis 
by allowing the planner or engineer to evaluate only those sectors that are 
of most interest. 

Another demonstration of the flexibility of the planniryg manual is its 
applicability to a particular planning region. Any planning area, whether 
it be at the local, regional, or state level can undertake this method of 
analysis by utilizing the area-specific factors supplied within this manual. 
The only major piece of information that the manual does not supply is an 
input-output mode 1 for the area of interest. If an input-output mode 1 is not 
available, estimates of household expenditures by economic sector are 
necessary along with economic multipliers supplied by the Bureau of Economic 
Analysis. 

Through the application of this analysis it is possible to determine changes 
in employment and regional income in a study area, as a result of different 
transportation-related policy decisions. It is important to realize, 
however, that this methodology is more accurate for the short range (i.e., 
less than 5 years) than the long range. In order to allow the use of this 
tool in long-range evaluations, adjustments are made to the economic 
multipliers since the coefficients cannot be assumed constant over time. 
Even though some of the scenarios presented for demonstration are for 
different years, it is suggested that the most accurate use of this 
methodology is to compare alternative policies for the same year. Therefore, 
it is recorrmended that the comparative versus absolute nature of the 
methodology be utilized. 
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I. INTRODUCTION 

PURPOSE 

The purpose of this planning manual is to present the overall methodology and 

background data necessary for the estimation of local economic impacts result

ing from changes in transportation fuel consumption. This manual, along with 

the companion documents entitled, "Local Economic Impacts of Transportation 

Fuel Consumption: Volume I Executive Summary" and "Volume II Derivation of 

Procedure," represent the final product of a research contract jointly 

sponsored by the Urban Mass Transportation Administration, U.S. Department of 

Energy, and the Federal Highway Administration. The overall objective of 

this investigation is to incorporate energy considerations in urban trans

portation planning and decision making. 

This manual is intended for use by local, regional, and state transportation 

planners and engineers for the estimation of the economic impacts of trans

portation fuel consumption on both the household and trucking sectors of the 

economy. Of the 59,839,875 annual vehicle miles of travel (VMT) in the 

Dallas-Fort Worth Standard Metropolitan Statistical Area (SMSA), household or 

personal travel composes 48,877,636 VMT per weekday (77 .6 percent) and 

trucking travel composes 9,512,609 VMT per day (15.8 percent). The remaining 

1,449,630 VMT (6.6 percent) is made up of 11 other 11 users consisting of public 

service vehicles, such as police cars and fire trucks, and business/rental 

cars. The methodology contained in this p 1 ann ing manua 1 addresses 93 .4 

percent of all roadway travel. Essential services and business/rental car 



travel are not included in this analysis because of their relative insensi

tivity to fuel price and efficiency. 

MANUAL ORGANIZATION 

The contents of this manual are outlined below. The flow of information 

presented here explicitly demonstrates the process developed to evaluate the 

economic impacts of transport at ion energy consumption. The order is cons is

tent with that of the material presented in the Volume II companion document. 

Chapter II: Energy Efficiency and Price Scenarios 

The purpose of this chapter is to present the energy efficiency and price 

scenarios that were chosen for this analysis. These scenarios serve as case 

studies for the planning manual and demonstrate the use of the procedures 

developed in this document. 

Chapter III: Sector Energy Consumption - Households 

This chapter presents the methodology by which changes in household expen

ditures for each household-related sector can be determined. Two points need 

to be emphasized. First, the household transportation costs modeled here are 

out-of-pocket costs (i.e., gasoline, maintenance and fuel taxes). Fixed 

costs, such as insurance, are not considered because these costs do not vary 

significantly with changes in the urban transportation system. Second, in 

order to carry out this portion of the analysis, an input-output table for 

the desired study region is required. The total household expenditure for 

each sector is a necessary component of the methodology and is available from 

an input-output model. 

I-2 



Chapter IV: Sector Energy Consumption - Trucks 

This section presents the methodology necessary to determine the changes in 

trucking expenditures for each trucking related-sector. The methodology used 

to evaluate truck sectors is similar to the approach used to evaluate the 

household sectors. The major difference between the two approaches deals 

with the issue of budgets. It is assumed in this study that households 

possess fixed budgets while trucking sectors adjust their prices to meet 

changes in the cost of business. These assumptions result in changes in 

economic activity due to both changes in household expenditures as well as 

changes in trucking costs. 

Chapter V: Resulting Changes and Impacts 

The purpose of this chapter is to relate the changes in expenditures from 

Chapters III and IV to the multipliers obtained from the RIMS-II analysis 

conducted for the study region. The products of this procedure are changes 

in the Consumer Price Index, income levels, and employment participation 

levels in the study area. This chapter also presents the methodology 

necessary to trace the tax dollar, paid out by the consumer in fuel tax to 

the government, back into the local economy. 

Chapter VI: Summary 

This chapter presents a summary of the results obtained from this demon

strative analysis. 
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USE OF MANUAL 

Three different approaches can be taken in this methodology, depending on the 

purpose of the local/regional study. First, if the economic impacts of only 

the household sector are desired, Chapter IV can be ignored. Second, if the 

economic impacts of fuel price and efficiency changes are desired for the 

household sectors and an approximation of the impacts from the trucking 

sectors is adequate, Chapter IV can st i 11 be bypassed and the approximation 

factor developed in Chapter V can be applied to obtain a measure of the 

economic impacts resulting from the trucking sectors. Fina 1 ly, if both the 

household and trucking sector impacts are necessary, the complete analysis 

should be carried out. 

There are two final points that clarify the methodology contained in this 

planning manual. First, all dollar related values are in 1977 dollars. This 

particular year is not important but having constant-year dollars is. 

Second, this met ho do logy is much more accurate for the short range (i.e., 

less than five years) than the long range. In order to allow this tool to be 

used for long-range evaluations, adjustments are made to the economic 

multipliers since these coefficients cannot be assumed constant over time. 

Even though some of the scenarios presented in this manual are for different 

years it is suggested that the most accurate use of this methodology is to 

compare alternative policies for the same year. Therefore, it is recommended 

that the comparative versus absolute nature of the methodology be adopted. 

This is especially true when evaluating policies in the long run. 
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II. ENERGY EFFICIENCY AND PRICE SCENARIOS 

This chapter documents the first three steps in the planning manual. To 

demonstrate the full range of capabilities in this methodology, three 

scenarios are presented. All three examples are evaluated throughout the ten 

steps of the planning manual. Exhibit 1 contains a diagram of the model 

process and the associated step number. 

STEP 1 - ALTERNATIVE LOCAL TRANSPORTATION POLICIES 

The transportation policies or scenarios chosen to demonstrate the components 

of the planning manual are outlined in Exhibit 2. As demonstrated in this 

Exhibit, three types of analyses have been selected for evaluation. Scenario 

1, an example of the first type of analysis, measures the economic impact of 

a 5 cent increase in the fuel tax for the present year. Scenario 2 estimates 

the long-run impact of risin~ fuel prices and anticipated efficiency 

improvements. Scenario 3 evaluates the economic impact of a 10 percent 

energy efficiency improvement by 1987 resulting from implementation of a 

large number of transportation system management actions. All scenarios are 

examined at the SMSA level in order to be consistent with necessary 

demographic and economic input data. 

STEP 2 - EXTERNAL EVENTS 

There are a variety of circumstances, outside the control of the local policy

maker, th at influence fuel price and energy efficiency. Such events as OPEC 

oil price increases, domestic oil deregulation, and energy-efficiency related 



EXHIBIT 1 Conceptual Model of Economic Impact Analysis 

External Events 
• oil de~egulation 
• OPEC price increases 
• automotive efficiency 

standards 

(D Alternative Local 
Transportation Policies 

0 Estimated Fuel Prices 
& Transportation Efficiencies 

For Base and Target Years 
(Exogenously Determined) 

® Changes in Quantities 

® Direct Economic 
Impacts 

of Expenditures for Fuels 
Consumed by Sector 

@) 
Total Economic Impacts 
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(j) Estimated 
Changes 
To CPI 
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Of 

ANALYSIS 

1. 

2. 

3. 

Base Year 
Alternative 

Base Year 
and Future Year 
Projection 

Future 
Alternative 

EXHIBIT 2 Three Selected Scenarios Tested 
in the Dallas-fort ilorth Sf1SA 

VARIABLES CHANGED 

ENERGY ENERGY 
PRICE EFFICIENCY 

Scenario 1: 
Short-run impact of 
a 5¢ increase in 
fue 1 tax { state) in 
1982. 

Scenario 3: 
Medium Range 10 per-
cent fuel efficiency 
improvement above 
anticipated 1987 levels. 

ENERGY PRICE 
AND 

ENERGY EFFICIENCY 

Scenario 2: 
Long-run price 
and efficiency 
impact between 
1980 and 2000. 



automobile controls are all fc1.ctors that affect the local energy 

environment. The local planner is responsible for determining the influence 

of these external events on 1 oca1 transportation in order to accurately 

identify the impact of locally tested alternatives. This planning manual 

contains "middle-of-the-road" projections and assumptions. Actual values for 

each projection are presented in detail throughout the remainder of this 

report. Important assumptions used in this manual are contained in Appendix 

I. Different perspectives on the direction of external events can be 

considered by adj us ting the input data. Examples of typical input data which 

are sensitive to external events are demonstrated in Step 3. 

STEP 3 - ESTIMATED FUEL PRICES AND TRANSPORTATION EFFICIENCIES 

In order to allow the local planner to determine the economic impact of local 

transportation deci s i ans, projections on fuel price and fuel economy are 

needed. Exhibit 3 contains projections of fuel economy between 1975 and 2000 

and Exhibit 4 demonstrates background data on components of automobile 

operating cost, including fuel price, for the same time frame. It is assumed 

in this analysis that fuel price, on a per gallon basis, is the same for both 

automobiles and trucks. Work conducted by Argonne National Laboratory (1982) 

predicts that the cost of diesel fuel will be 6 percent less than the 

gasoline price by 1990 and 3 percent less than gasoline by the year 2000. 

This small difference is minimized evPn further when consideration is given 

to the gasoline and diesel mix of truck travel. All values have been 

developed for the Dallas-Fort Worth area. Suitability of these values for 

other areas of the country is a responsibility of the local planner. 
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EXHIBIT 3 Estimates of Automobile On-Road Fleet Economy 

35 

30 

25 
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Fuel Economy 

(MIies 
per 

Gallon) 

15 

10 
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75 80 85 90 95 00 
Year 

Source: North Central Texas Council of Governments, William G. Barker 
and Associates, luues and Constraints in the Long-Range Planning, 
Draft Technical Report, July 1982 
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Some values not directly transferable to other areas rel ate to truck economy 

and truck maintenance costs. Because of the uniqueness of each urban area's 

economy, data on the trucking components of this methodology need more local 

attention. This information is presented for the Dallas-Fort Worth area, 

later in the manual, on an economic sector basis (e.g., farm products, mining 

products). 

To demonstrate the use of Step 3, energy efficiency and cost values for 

Scenario 1 are defined as follows: 

• Efficiency = 16.9 miles/gallon (See Exhibit 3 and Column B of 
Exhibit 10) 

• Fuel Price= $0.96/gallon (See Exhibit 4 and Column D of Exhibit 10) 
• Maintenance Cost = $0.0623/vehicle mile (See Exhibit 4, Exhibit 9, 

and Column I of Exhibit 10) 

Values for the other scenarios follow the same methodology. 

At this point in the analysis three basic questions have been answered: 

• What is going to be investigated and what is the time frame for the 
analysis? 

• What are the background "external events" impacting the alternatives 
to be studied? What are appropriate assumptions for the analysis? 

• What are reasonable fuel price and fuel economy values for the years 
in which impacts will be analyzed? 

If only a household component is to be studied, proceed with Chapter III and 

skip Chapter IV. If both the household and truck components are to be 

examined, proceed with Chapter III and Chapter IV. 
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III. SECTOR ENERGY CONSUMPTION - HOUSEHOLDS 

The purpose of this chapter is to determine the change in household income 

resulting from a change in either the price or the efficiency of travel in 

the region and, given a change in household income, to determine the change 

in household expenditures for the various sectors of the economy. This 

chapter contains these next two steps in the planning manual for the 

household sectors. Economic sectors affected by truck travel are evaluated 

in Chapter IV. 

STEP 4 - SECTOR ENERGY CONSUMPTION MODEL 

In this step of the procedure the household consumption model is estimated 

for the three previously specified scenarios. Before the model can be 

developed, the following five pieces of information are needed. 

Average Annual Vehicle Miles of Travel by Income Group for the Study Region 

The national average annual vehicle mil es of travel (VMT) per household (HH) 

by income group can be found in Exhibit 5. The three income classes chosen 

for this manual are also listed. Exhibit 6 contains a list of VMT

multipliers that were developed for urban areas of various size in five 

regions of the United States. By multiplying the appropriate VMT

multiplier by the national average household VMT per income group, values for 

average annual VMT per household by income group can be obtained for any 

study region in the country. 



EXHIBIT 5 Vehicle-Miles of Travel Per 
Household for the U.S. in 1977 

Income Group Annual Average 
(1977$) VMT/Household 

0 - $9,999 7,571 

$10,000-$19,999 14,558 

$20,000 + 18,154 

Source: G. Kulp, D.B. Shonka, M.C. Holcomb, Transportation 
Energy Conservation Data Book: Edition 5, ORNL-5765 
Special, November 1981. 
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EXHIBIT 6 Multipliers for Annual Average VMT 
by Region and Urban Area Size 

United States 
Region 

NORTHEAST 

SOUTHEAST 

NORTHERN 
MIDWEST 

PLAINS AND 
ROCKIES 

WEST 

Urban Area Population 
(in millions) 

2+ 
1-2 

0.5-1 
0.2-0.5 

2+ 
1-2 

0.5-1 
0.2-0.5 

2+ 
1-2 

0.5-1 
0.2-0.5 

2+ 
1-2 

0.5-1 
0.2-0.5 

2+ 
1-2 

0.5-1 
0.2-0.5 

VMT-Multiplier* 

1.05 
0.88 
0.92 
1.11 

1.18 
1.18 
1.14 
1.24 

0.98 
0.95 
0.95 
0.98 

--, 
-:1 .14' 
f:21 
1.24 
1.08 

1. 21 
1. 21 
1.11 
1.11 

* Values estimated from 1974 National Transportation Report, Urban 
Data Supplement, DOT, May 1976 and Transportation Energy Conserva
tion Data Book: Edition 5, -ORNL-5765 Special, November 1981. 
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For this analysis, the assumption is made that, unless there is some external 

event, vehicle miles of travel per household will remain constant over 

time. This is a "middle of the road" assumption based on projections of both 

increases and decreases in VMT per household shown in Exhibit 7. As shown in 

this exhibit, the discrepancy in VMT per household between Projection 1 and 

Projection 2 is approximately fifteen vehicle miles per household per day by 

the year 2000. Since these two local projections are in disagreement by 

roughly the same magnitude, a stable value of VMT per household over time was 

adopted. 

To demonstrate the use of this travel data, the VMT per household for the 

lowest income group is presented for each scenario: 

VMT/Householdi = 7571 (from Exhibit S)i * 1.14 (from Exhibit 6) 
= 8631 (See Column A of Exhibit 10) 

i = lowest income group 

Since this value is assumed stable over time, all scenarios use this number. 

The values for the other income groups follow the same methodology. 

Automobile Fuel Efficiency 

The fuel efficiency information contained in the previously presented Exhibit 

3 is necessary in th is step. It is assumed in this analysis that fuel 

efficiency does not vary significantly by income group (U. S. Department of 

Energy, 1982b). Potential users of this methodology for study areas in the 

western part of the United States may want to vary fuel efficiency rates, 

since higher income users in that area of the country demonstrate higher 

efficiency values than lower income households. 
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Year 

2000 

Sources: Projection 1: North Central Texas Council of Governments, 
1981 VMT Study 

Projection 2: Data from the Texas State Department of Highways 
and Public Transportation Year 2000 Regional 
Assignment, 2020-1. 



Gasoline Price 

The gasoline price information in Exhibit 4 is used in this step of the 

planning manual. Again, it is assumed in this analysis that gasoline prices 

do not vary significantly by income group (U. S. Department of Energy, 

1982b). 

Tax Rate for the Study Region 

The values for state gasoline tax rates, in cents per gallon, can be obtained 

from Exhibit 8. The Texas state gasoline tax is 5 cents per gallon bringing 

the total gasoline tax for Texas to 9 cents per gall on. Note that it may be 

necessary to transfer these values into dollars for different years, 

depending on the nature of the analysis. 

Vehicle Maintenance Costs 

The average maintenance costs per vehicle mile can be obtained from the 

previously cited Exhibit 4. In order to adjust the maintenance costs so they 

are income group specific, the multipliers found in Exhibit 9 can be 

multiplied by the average maintenance cost from Exhibit 4. This 

multiplication results in maintenance cost estimates per vehicle mile for 

each income group. 

To demonstrate the use of th is vehicle maintenance cost methodology, the 

lowest income value for Scenario 1 is presented below: 

Maintenance Cost (¢/VM)i = 0.0623 (from Exhibit 4) * 
0.906 (from Exhibit 9) 

= 0.0564 (See Column I of Exhibit 10) 

i = lowest income group 
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EXHIBIT 9 Average Maintenance Cost Multipliers 
for each Income Group 

Income Average 
Group Maintenance Cost 

(1977$) Multiplier. * 

0 - $9,999 0.906 

$10,000 - $19,999 0.987 

$20,000 + 1.167 

* Values estimated from previous study results and from 
Final Report on the Federal Highway Cost Allocation Study, 
USDOT, FHWA, May 1982. 
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The values for the other income groups follow the same methodology. 

Once the above data items have been collected, the sector energy consumption 

model for households can be developed for each scenario. Notice that for 

each scenario, the fuel price obtained from Exhibit 4 has been broken down 

into fuel taxes and fuel price minus taxes. This is shown in Column E and F 

of Exhibit 10. 

Model Estimation 

The calculations to determine the impacts of the three scenarios are first 

performed to assess the household transportation expenditures for the base 

year before any transportation policy/action has taken pl ace. The results 

for the first scenario can be found in Exhibit 10. The actual steps to be 

performed are as follows: • 

• First, vehicle miles traveled per household in Column A 

is multiplied by the fuel consumption rate in column B, to obtain an 

estimate of the annual number of gallons consumed per household, 

found in Column C. 

t Second, this total gallons figure is then multiplied by the fuel 

price in Column F and the tax rate in Column E, to obtain the total 

fuel expenditures and the total tax expenditures found in Columns G 

and H, respectively. The total fuel price in Column D is obtained 

from Exhibit 4. 
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...... ...... ...... 
I ...... 

0 

Average 
Income Annua I 
Level VMT /HH 

Less Than 8,631 
uo,ooo 

U0,000 to 16,596 
'19,999 

$20,000 and 20,696 
Over 

(A) 

EXHIBIT 10 

fuel Rate 

Average Household Transportation Expenditures 
by Income Class in 1982 (1977$) 

Total fuel fuel Price fuel Tax Maintenance 
Price Tax Rate Minus Taxes Expenditures Expenditures Cost 

(Gal Ions/Ml le)• Tot a I G• lions (S/Ga lion) (S/Ga lion) (S/Ga lion) ( s) ($) ( S/Veh le le-Mi le) 

0.0592 511 0.96 0.09 0.87 444. 57 45.99 0.0564 

0.0592 982 0.96 0.09 0.87 854. ]4 88.]8 0.0615 . 
0.0592 1,225 0.96 0.09 0.87 1,065.75 110.25 0 .0727 

(8) (C)•(A)x(8) (D) (El (f)•(O)-(EI (G) •(F )x(C) (H)•(E)x(C) ( I) 

.. 

Total Household 
Ma lntenance Transport at ion 
Expenditures Expendi lures 

($) (S) 

,· 
486. 79 977. ]5 

1,020.65 1,961.37 

1,504.60 2,680.60 

(J)•( I )x( A) (k)•(G)t(H)tlJ) 

* Notice this is the inverse of fuel efficiency (miles/gallon}. These values are found in Exhibit 3. 



• Third, the vehicle miles traveled per household from Column A is 

then multiplied by the maintenance cost per vehicle mile in Column I 

to give the total maintenance expenditures found in Column J. 

• Fourth, the total household transportation expenditure is shown in 

Column H of Exhibit 10 and is the sum of the fuel expenditures (G) 

plus the tax expenditures (H) plus the maintenance expenditures (J). 

• Fifth, the elasticity for fuel price is considered in this step. 

The proposed 5 cent per gall on tax increase in Scenario 1 

translates into a 5.2 percent increase in the total fuel price 

((1.01 - 0.96)/0.96 = 5.2 percent). The effect of this 5.2 percent 

increase in fuel price is simulated by applying the short run price 

elasticity for gasoline of -0.11 (FEA, 1975). There are other 

elasticity figures which can be used; however, this estimate 

represents a median value from a large number of projections. If a 

more appropriate value is known_ for a local situation, then it 

should be selected. 

• Sixth, the percentage reduction in gallons consumed, due to the tax 

increase, is then obtained by multiplying the 5.2 percent increase 

in fuel price by the price elasticity, -0.11, resulting in a 0.572 

percent reduction in total gallons consumed. Then, given the same 

fuel efficiency rate, revised vehicle miles of travel values are 

calculated from the reduced gallons consumed. The following steps 

highlight the process: 
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Percent Change in 
Fuel Consumed 

Change In 
Gallons Consumed; 

= percent change in price* elasticity value 
= 5.2 * (-0.11) 
= -0.572 

= original value* percent change in fuel 
consumed/100 

= 511 * (-0.572/100) 
= -2.9 

Gallons Consumed 
After Price Change; = original value 

consumedi 
+ change in gallons 

= 511 + (-z.9) 
= 508.1 

Vehicle Miles of Travel 
After Price Change; = gallons consumed after price change; 

+ original fuel rate 
= 508.1/0.0592 
= 8582 

i = for lowest income group 

The other income groups follow a similar methodology. 

Exhibit 11 shows the results of the tax increase in the same format as 

Exhibit 10. Resulting changes in househ al d transportation expenditures can 

be determined by comparing the two exhibits. It is important to point out 

that all three cost components, fuel, tax and maintenance, are projected to 

possess different values before and after the fuel tax increases because of 

expected changes in the household vehicle miles of travel. 

The second scenario is a demonstration of the effects of changes in fuel 

price and efficiency over time, from 1980 to 2000. In order to determine the 

changes in household transportation expenditures, it is necessary to update 

the fuel (Column 0) and maintenance prices (Column I) and the fuel 

consumption rate (Column B) to reflect the years 1980 and 2000. Notice the 
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EXHIB lT 11 

Averaqe 
lnco111e Annua I Fue I Rate 
Level VHT /HH (Gal Ions/HI le)• 

Less Than 
$10,000 

8,582 0.0592 

SI0,000 to 
Sl9,999 

16,501 0.0592 

120,000 and 
Over 

20,578 0.0592 

(A) (8) 

Average Household Transportation Expenditures by Income Class 
Resulting from a 5¢ Fuel Tax Increase in 1982 (1977$) 

Tota I fue I Fue I Price fuel Tu Ha lntenance Maintenance 
Price Tax Rate Minus Taxes Expend ltures Expenditures Cost Expend I lures Tot a I Ga lions IS/Ga lion) IS/Gallon) IS/Ga lion) ( S) (S) ($/Vehicle-HI le) ( $) 

508 1.010 0.14 0.87 441. 96 71.12 0.0564 484 .Ol 

976 1.010 0.14 0.87 849.12 1)6.64 0.0615 1,014.81 

1,218 1.010 0.14 0.87 1,059.66 170.52 0.0727 1,496.02 

(C)•(A)x(B) ID) (El (f)•IO)-(E) (G)•(f)x(C) (H)•(E)x(C) ( I) (J)•(l)x(A) 

Total Household 
Transport at Ion 
Expend I lures 

($) 

997 .11 

2 ,000.fi7 

2,726.20 

(K)=(G)•(H)t(J) 

* Notice this is the inverse of fuel efficiency (miles/gallon). These values are found in Exhibit 3. 



VMT per household (Column A) remains constant as previously discussed. 

According to information in Exhibits 3 and 4, recalculation of the expendi

tures for transportation is made. Exhibit 12 shows the household transporta

tion expenditures for 1980 and Exhibit 13 shows the household transportation 

expenditures for 2000. By comparing Exhibits 12 and 13, it is possible to 

determine the changes in household transportation expenditures as a result of 

Scenario 2. 

For the purpose of the third scenario, the assumption is made that trans

portation systems management (TSM) actions are implemented throughout the 

area resulting in an annual 10 percent reduction in fuel consumption by 

1987. Appendix II documents the methodology used to determine th is percent 

reduction. To quantify the effects of this scenario, a baseline projection 

for household transportation expenditures in 1987 must be prepared as if the 

TSM actions were not undertaken. Exhibit 14 contains this 1987 baseline 

projection, which was prepared by updating the fuel and maintenance prices 

and the fuel consumption rate from information in Exhibits 3 and 4. 

Next, assuming transportation actions are in place, a 10 percent reduction in 

fuel consumption must be accounted for. In this type of scenario it is 

important to determine how the anticipated 10 percent improvement is 

achieved. In order to do this the local planner must isolate the source of 

the improvement (see Appendix II). For this scenario it is assumed that 

the VMT per household will decrease 0.51 percent due to increases in transit 

ridership and the fuel rate will decrease 9.67 percent due to speed 

improvements from signal and capacity improvements. It is al so assumed that 
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...... ...... ...... 
I ...... 
u, 

Average 
Income Annua I 
level VHT/HH 

less Than 8,6]1 
Uo,ooo 

SI0,000 to 16,596 
U9,999 

S20,000 and 20,696 
Over 

(A) 

EXHIBIT 12 Average Household Transportation Expenditures 
by Income Class in 1980 (1977$) 

Total fuel fue I Pr Ice fuel Tax Ha lntenance fue I Rate Pr Ice Tax Rate HI nus Taxes Expend I lures Expenditures Cost (Gallons/Ht le)• Total Gallons (l/Ga llon) (S/Ga lion) (S/Ga lion) IS) ( $) ( l/Veh le le-Ht le) 

0.0698 602 0.88 0.09 0.79 475.58 54.18 0.0~62 

0.0698 1,158 0.88 0.09 0.79 914.82 104.22 0.0612 

0.0698 1,445 0.88 0.09 0.79 1,141.55 110.05 0.0724 

(8) (C)•(A)x(B) (D) (E) (f)•(D)-(E) (G)•(f)x(C) (H)•(E)x(C) (I) 

Total Household 
Maintenance Transport at ton 
Expenditures Expenditures 

(S) 

485.0fi l ,0l4.R2 

1,015.68 2,014.72 

1,498.19 2,769.99 

(Jl-(llx(A) (K)=(G)t(H)•(J) 

* Notice this is the inverse of fuel efficiency (miles/gallon). These values are found in Exhibit 3. 



..... ..... ..... 
I ..... 
°' 

EXHIBIT 13 

Avera9e 
Income Annua 1 fue 1 Rate 
Leve 1 VHT/IIH (Gal Ions/HI le)• Tot a I Ga lions 

Less Than 8,6ll 0.038 328 
SI0,000 

SI0,000 to 16,596 0.038 6ll 
Sl9,999 

120,000 and 20,696 0.038 187 
Over 

(A) (B) (CJ•(A),(B) 

Average Household Transportation Expenditures 
by Income Class in 2000 (1977$) 

Total fuel fuel Price fuel To Ha lntenance 
Price Tu Rate Htnus Tue1 hpendlture1 Expenditures Cost 

U/Ga lion) (S/Ga lion) ($/Gallon) (S) ($) ( S/Veh tc le-Hi le) 

I.SB 0.09 1.49 488. 72 29.52 0.0589 

1.58 0.09 1.49 940.19 56.79 0.0642 

1.58 0.09 1.49 1,172.63 70.8) 0.0759 

(0) (El (f)•(D)-(E) (G)•(f),(C) (H) •(E),(r.) (I) 

Total Household 
Ma lntenance Transport at Ion 
hpendt lures hpendltures 

(S) ( s) 

508.37 1,026.61 

1,065.46 2,062.44 

1,510.8) 2,814.29 

(JI•( l)x(A) (K)•(Gl+(H)+(Jl 

* Notice this is the inverse of fuel efficiency (miles/gallon). These values are found in Exhibit 3. 



..... ..... ..... 
I ..... 

....... 

EXHIBIT 14 

Averaqe 
Income Annua I Fue I Rate 
Level VMT/HH (Gal Ions/Ml le)• Total Gallons 

Less Than 8,631 0.0455 392 
SI0 ,ooo 

U0,000 to 16,596 0.0455 755 
U'l,999 

120,000 and 20,696 0.0455 942 
Over 

(A) (BJ (Cl•(A)x(B) 

Average Household Transportation Expenditures 
by Income Class in 1987 (1977$) 

Tota I fue I fuel Pr Ice fuel Tax Maintenance 
Price fax Rate Minus Taxes E,pend I tures Expenditures Cost 

(I/Ga lion) (S/Ga lion) (S/Ga lion) (SJ (SJ (l/Yeh1c le-Mtle) 

1.15 0.09 1.06 415.52 35.28 0.0S71 

1.15 0.09 I .06 800.30 67 .95 0.0622 

1.15 0.09 1.06 998.52 84.78 0.0735 

(0) (E) (fJ•(O)-(E) (G)•(F)x(C) (M)•(E)x(C) (I) 

Maintenance 
Total Household I 
fransportat ion 

Expenditures Expend! lures 
(SI (SJ 

49? .83 '10.6.1 

1,032.27 1,900.52 

1,521.16 2,6.14.46 

(J)•( I )x(A) (K)•(G)+(HJ+( J) 

* Notice this is the inverse of fuel efficiency (miles/gallon). These values are found in Exhibit 3. 



fuel prices do not change as a result of the reduced demand in this one urban 

area. The net effect is a 10 percent reduction in fuel consumption. The 

result of this adjustment is shown in Exhibit 15. 

To demonstrate this methodology, the following steps are necessary: 

Veh i c 1 e Mi 1 es of 
Travel i 

Fuel Consumption 
Rate 

= 8631 (from Column A of Exhibit 14) * (1-.0051) 
= 8587 (see Column A of Exhibit 15) 

= 0.0455 (from Column B of Exhibit 14) * (1-.0967) 
= 0.0411 (see Column B of Exhibit 15) 

i = for the lowest income group 

The other income groups in Exhibit 15 follow a similar methodology. The 

remaining information is calculated as previously described. The effect of 

the TSM actions on household transportation costs can now be determined by 

comparing the total household expenditures in Exhibits 14 and 15. 

STEP 5 - CHANGES IN QUANTITIES OF AND EXPENDITURES FOR FUELS BY SECTOR 

This step in the analysis involves the estimation of changes in household 

consumption patterns resulting from changes in the expenditures on 

transportation. Once again, there are a variety of easily obtainable data 

items needed in order to carry out this step. They are listed below. 

Sectors Affected By Household Expenditures 

As was mentioned previously, sector definitions tend to vary between economic 

regions of the country. Consequently, for whatever sector definitions are to 

be used in the study, those sectors that are affected by household expendi-
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...... ...... ...... 
I ...... 

lO 

EXHIBIT 15 

Average 
Income Annua I Fue I Rate 
Level VHT/HH (Gal Ions/HI le)• Tot a I Ga lions 

Less Than 8,587 0.0411 ]53 
Slo,ooo 

SI0,000 to 16,513 0.0411 679 
l\9,999 

$20,000 and 20,591 0.0411 846 
Over 

(A) (Bl (C)•(Alx(B) 

Average Household Transportation Expenditures by 
Income Class Resulting from a 10% Improvement in 
Fuel Efficiency in 1987 (1977$) 

Total Fuel Fuel Price Fuel Tu Maintenance 
Price Tax Rate Minus Taxes Expenditures Expenditures Cost 

(S/Ga I Ion) (S/Ga lion) IS/Gallon) Ul ($) ( S/Veh le le-HI le) 

l.15 0.09 l.Ofi 374.18 31. 77 0.0571 

l.15 0.09 1.06 119.74 61.11 0.0622 

l.15 0.09 l.06 896. 76 76.14 0.0735 

(Di 1£1 (F)•(O)-(E) (G)•(F)x(CI (H)•(E)x(C) II) 

Tot a I Househo Id 
Ha lntenance Transport at Ion 
E•penditures Expenditures 

($) IS I -

490. 32 896 .27 

1,027.11 1,807.96 

1,51.1.59 2,4Rli.49 

(Jl=l l)x(A) (k) •IG)•(Hl•I JI 

* Notice this is the inverse of fuel efficiency (miles/gallon). These values are found in Exhibit 3. 



tures need to be singled out. The sectors listed in Exhibit 16 are the 

economic sectors \'kl i ch are affected by household expenditures in the Da 11 as

Fort Worth area. 

Income Elasticities by Sector 

For those household related sectors in the Dallas-Fort Worth area, income 

elasticities have been developed and are shown in Exhibit 16. Appendix III 

contains a discussion of the methodology used to develop the elasticity. 

Income el asti cities should be developed for each particular economic region 

of the country; however, if this is not feasible the elasticities found in 

Exhibit 16 may be transferred to regions other than the Dallas-Fort Worth 

SMSA. 

Average Income Per Income Group 

The average income within the income levels specified in this analysis 

are required and can be found in Exhibit 17. For simplicity, these average 

values by income group remain constant over time. The followi'ng section 

accounts for changes in income levels over time. 

Distribution of Households by Income Group 

Exhibit 18 contains the percentage of households per income group for the 

United States. These percentages vary with time and are presented for 1977 

to 2000. It is assumed here that the percentage of households per income 

group for the Dallas-Fort Worth SMSA is not significantly different from 

those values shown in Exhibit 18 for the United States. This assumption is 

necessary for two reasons. First, income data at the local level is 
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EXHIBIT 16 Income El asti cities by Sector 

Income Levels 

less 
Sector than $10,000 to $20,000 
Number* Sector Name $10,000 $19,999 and up 

29 Transportation & Warehousing 0.137 0.415 1.121 
30 Telephone & Telegraph 0.489 0.308 0.318 
31 TV, Radio, & Other Conmunications 0.410 0.092 0.095 
32 Gas Services 0.230 0.131 0.438 
33 Electric Services 0.436 0. 713 0.321 
34 Water & Sanitation Services 0.364 0.543 0.356 
40 Building Materials, Hardware 

and Equipment 0.315 1.002 0.438 
41 Department and Variety Stores 0.820 0.841 0.752 
42 Food Stores 0.396 0.513 0.230 
43 Auto Dealers & Service Stations 0.809 0.575 0.144 
44 Apparel and Accessories Stores 0.724 0.728 0.521 
45 Furniture and Home Equipment 0.725 0.659 0.589 
46 Eating and Drinking Places 0.812 0.983 0.479 
47 Other Retail 0.527 0.994 0.421 
48 Banking and Credit Agencies 1.492 1.388 0.515 
49 Insurance Carriers 0.677 0.556 0.234 
50 Finance, Insurance, & Real Estate 0.372 0.010 0.182 
51 Legal Accounting, Engineering, 

and Professional Services 0.367 3.213 0.507 
52 Lodging Services 1.312 1.666 1.058 
53 Personal Services 0.463 0.407 0.690 
56 Misc. Repair Services 0.629 1.300 0.680 
57 Medical & Other Health Services 0.411 0.662 0.336 
58 Education Services 1.008 1.402 0.604 
59 Other Services 0.560 1.181 1.007 

* The above sectors are those as defined by the 1972 Dallas-Fort Worth 
Input-Output Model. 

Source: William G. Barker and Associates, project memorandum, August 25, 
1982 (see Appendix III) 
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EXHIBIT 17 Average National Income Per 
Household by Income Group 

Income Average 
Group Income Per Income 

(1977$) Group ( 1977$) 

0 - $9,999 $ 5,362.30 

$10,000 - $19,999 $14,670.28 

$20,000 + $31,023.13 

Source: U.S. Department of Conmerce, Bureau of the 
Census, Money Income in 1977 of Households in 
the United States, P-60 Series. 
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EXHIBIT 18 Percentage of Households by Income 
Group, for the United States, from 
1977-2000 

0 t-------.---~----,-----,------,--
1975 1980 1985 1990 

Year 

1995 2000 

Key 
Income of less than $10,000 
Income from $10,000 to $19,000 

• --• Income of more than $20,000 

Source: U.S. Department of Commerce, Bureau of the Census, 
Illustrated Projections of Money Income Size Distributions 

for Households: 1980 to 1995. March, 1980. 
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difficult to collect and can often be extremely biased. Second, local juris

dictions often adopt national trends anyway, because of the sensitivity of 

national policy on income levels. The percentages should be determined for 

the appropriate year for each scenario of the analysis. For example, by 

using the information in Exhibit 18 it can be determined for 1982 that 34 

percent of the households are in the lowest income group, 32 percent in the 

middle, and 34 percent in the highest income class. 

Household Expenditures by Sector 

These values are presented in Appendix IV and were obtained from the 1972 

Dallas-Fort Worth Input-Output Model. This infonnation should be obtained for 

each study region by adapting the "household" column information from the 

input-output table or from a detailed household expenditure survey for that 

region. In the case of the Dallas-Fort Worth area, an input-output model was 

available. Local household expenditure data by sector is contained in Column 

62 of Appendix IV. 

Population Ratios 

There are two adjustments that need to be made to the household expenditure 

values to accurately convert 1972 household expenditures to 1977 values-

increase in population and inflation. Since the total household expenditures 

are developed for 1972 in the Dallas-Fort Worth area, it is necessary to 

update these expenditures to account for the increase in population. Exhibit 

19 contains ratios of the population for the years evaluated in the three 

chosen scenarios to the 1972 population. Other population ratios would need 

to be derived for 1 oca l ly developed scenarios. Adjustments to account for 
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EXHIBIT 19 Population Ratios 

Corresponding Scenario Year Population/ 
Scenario Input-Output Year Population Ratio 

1 1982/1972 1.239 

2 2000/1972 1. 778 

3 1987/1972 1.370 

Source: Population estimates from the North Central Texas 
Council of Governments. 
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i nfl ati on, represented by changes in the value of the dollar from 1972 to 

1977, are addressed in Exhibit 21 and Appendix V. 

Model Estimation 

In order to begin execution of this step of the analysis, it is first 

necessary to detenni ne the percent change in income as a result of each 

scenario. Exhibit 20 contains this information for each scenario. Shown 

here are the total household transportation expenditures both before and 

after the scenario action, obtained from Exhibits 10-15. The percent change 

between these two values is calculated in Column C. The average income per 

income group is shown in Column D and was obtained from Exhibit 17. The 

initial household transportation expenditures from Column A is then divided 

by the average income in Column D to obtain the transportation expenditures 

as a fraction of the income found in Column E. The values of these ratios 

are consistent with current thinking on the subject (Zahavi, 1977). The 

percent change in income is detennined by multiplying columns C by E and by 

-1. This negative value converts expenditure values to income values. This 

"revised" income impacts the household purchasing power for other 

commodities. 

It is now possible to calculate the percent change in total expenditures for 

each scenario by sector and income group. The entire set of calculations can 

be found in Appendix V. A partial table, shown in Exhibit 21, serves to 

better explain the method. The first column shown contains the numbers of 

the sectors that are household related. Notice that these sectors correspond 

to the local sectors from the Input-Output Model, in order to apply the 
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Income 
Level 
Less than 
Sl0,000 

SlO ,000 to 
Sl9 ,999 

S20,000 
and up 

Less than 
Sl0,000 

EXHIBIT 20 The Percent Change in Income for 
Scenarios 1, 2 and 3 

Scenario 1~ Five-Cent Increase in Fuel Tax in 1982 

I Household Household Average 
Transportation Transportation Income per Transportation 
Expenditures Expenditures Percent Income Expenditures 
rrifore After Change Level as a Fraction 

($) (I) ($) of Income 

977 .35 997 .11 +2.0 5362.30 0.1823 

1963.37 2000.57 +l.9 14670.28 0.1338 

2680. 60 2726.20 +l. 7 31023.13 0.0864 

\A) {ti) \CJ• (□) (E)•(A)/(0) 

-¥xl00 

Scenario 2: Long Range Fuel Use and Price Trends by 2000 

I 
I 1014.82 1026.61 +1.2 5362.30 0.1893 

Sl0,000 to I 2034. 72 2062.44 +l.4 14670.2S 0.1387 Sl9 ,999 

$20,000 I 2769.99 2814.29 +1.6 31023.13 0.0893 and up I 
(A) (8) lC)• lD) (E)=(A)/(D) 

Scenario 3: Ten Percent Reduction in Fuel Use by 1987 

Less than I [ Sl0,000 I 943.63 896.27 •5.0 5362.30 0.1760 

SlO ,000 to 
$19,999 

I 

\ 1900.52 1807.96 -4.9 14670.28 0.1296 

520,000 I 

and up 12634.46 2486.49 -5.6 31023.13 0.0849 

(A) (8) lC)= (D) (E)=(A)/(0) 
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Percent 
Change 
In Income 

I (I) 

-0.3645 

-0.2543 

-0.1469 

(F)a-(C)x(E) 

-0.2272 

1-0.1942 

1-0.1429 

(F)•-(C)x(E) 

+0.8799 

+0.6348 

+0.4755 

\F)•-(C)x(E) 



1-t 
1-t 
1-t 

I 
N 
ex: 

EXHIBIT 21 Scenario 1: Change in Group Expenditures Due to a 
5¢ Per Gallon Tax Increase in 1982 (1977$) 

Income Level = Less Than $10,000 

Percent 
Sector Change In 

29 -0.3645 

30 -0.3645 

42 -0.3645 

47 -0.3645 

59 -0.3645 

(A) 

Income 
-

0.137 

0.489 

0.396 

0.527 

0.560 

(B) 

... 
Percent 

Change In 
-·'"" ··-. --· --

-0.049937 

-0.178241 

-0. 144342 

-0.192092 

-0.204120 

(C)=(A)x(B) 

1972 
Fraction Percent Change Household 

of In Group Expenditures Population 
Change In 

Expenuitures 
··----··-. _.,.. ... ,\t,/ ... 11'\I I'-""' ........ \ 111 .1.VVV ..:>/ nu,\. II.JI ICI ~ I 1311.i, J 

.311 -0.0169786 304966.37 1.239 -64154.21 

.34 -0.0606019 125975.61 I. 239 -94589.74 

. 34 -0.0490763 485285.95 I. 239 -295080.72 

.34 -0.0653113 356455.01 1. 239 -288445.89 

.34 -0.0694008 164590.68 1. 239 -14152/. 56 

(D) (E)=(C)x(D) (F) (G) (H)=t5lr*(F)*(G)*I000 

Column F expenditures have been converted to 1977$ using values from the Dallas-Fort Worth 
Consumer Price Index. The value used to convert 1972$ to 1977$ are contained in Appendix VI. 



previously mentioned income elasticities. The percent change in income from 

Exhibit 20 is found in Column A. The income elasticities for each sector 

from Exhibit 16 are found in Column B. Column C contains the percent 

change in expenditures and is obtained by multiplying Column A by Column 

B. The fraction of households per income group from Exhibit 18 is found in 

Column D. By multiplying the values in Column C by Column D, the percent 

change in group expenditures is obtained and shown in Column E. The 

household expenditures for each sector are shown in column F. These values 

were converted from 1972$, shown in the 1972 Input-Output Model (Column 62 of 

Appendix IV), to 1977$ using Consumer Price Index (CPI) values for the Dallas

Fort Worth area. 

The following steps highlight the use of the CPI: 

1972 Household Expenditures= 1972 Household Expenditures* CPI 1977 ; 
in 1977$j CPI 1972 in 1972$ 

= 211377.908 * 180.2/124.9 

= 304966.37 

j = example Sector Number 29 

This methodology applies for all other sectors. Appendix VI contains the 

Dallas-Fort Worth and national CPI tables for various years. 

Column G contains the population multiplier for 1982 necessary to convert the 

1972 Household Expenditures to 1982 Household Expenditures. Finally, Column 

H contains the change in expenditures for each sector by income 1 evel and 

scenario. This value is calculated by dividing Column E by 100 and then 

multiplying this number by the values in Columns F and G and converting to 

dollars from thousands of dollars. The complete results for all three 

scenarios and all three income groups are contained in Appendix V. 
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SUMMARY 

This chapter has surmnarized the process used to estimate changes in a wide 

range of household expenditures resulting from changes in transportation 

expenditures. The effect of these changes in transportation expenditures is 

to lower or raise household income and thus to reduce or increase the amount 

of that income wiich can be spent for other goods and services. 

This household energy consumption modeling procedure is the central model in 

the planning manual. The basic function of this model is to replicate the 

decisions a household makes with regard to purchasing goods and services. As 

a result, the conversion of transportation policies into economic choices can 

take place. The household decision-making unit is gaining support as not 

only a major component of economic decision making, but the central decision

making component in several other transportation related decisions {e.g., 

residential choice, trip generation, mode split, and route choice). 

The trucking sector energy consumption model adds completeness to the overall 

approach and is discussed in the following chapter. If truck analysis is not 

warranted continue to Chapter V. 
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IV. SECTOR ENERGY CONSUMPTION - TRUCKS 

The purpose of this section is to determine the economic impacts of changes 

in fuel price and efficiency on truck travel within an economic region. This 

chapter presents a detailed methodology and example applications for the 

Dallas-Fort Worth area. Steps 4 and 5 in the planning manual are combined 

for the truck sectors because a more straightforward approach is used to 

address truck impacts. There are two reasons for merging these steps. 

Fi rs t, co1T111erci al trucking expenditure patterns with in a particular sector 

(e.g., agriculture) are not easily divided into income or revenue market 

segments. This assumes that larger businesses behave like smaller firms with 

regard to fuel efficiency and price impacts. This assumption is differF>nt 

from that for the household portion of the analysis, where segmentation on 

income levels was significant. 

Second, it is difficult to obtain information on truck travel by economic 

sector and more difficult to apportion the infomation into small definitions 

or segmentations. This more simplified approach may 1 ead to greater use of 

the trucking analysis since this aspect of the study is not the major 

component of investigation. 

If the following analysis is too rigorous for a particular application, a 

default value to account for truck travel impacts is addressed in Chapter V. 



STEP 4 AND 5 - SECTOR ENERGY CONSUMPTION MODEL AND THE CHANGE IN QUANTITIES 

OF AND EXPENDITURES FOR FUELS BY SECTOR 

The overall process used to determine the impact of a change in fuel price 

and efficiency in the trucking sectors is similar to that used for the 

household sectors. The following information/ data is used to determine the 

change in expenditures for the trucking sector. 

Sector Number 

The sector definitions used to evaluate the trucking sectors are obtained 

from the RIMS II process supported by the United States Department of 

Commerce. (U.S. Department of Commerce, 1981). A definition of the RIMS II 

sectors can be found in Appendix VII. The trucking sectors used in this 

analysis are represented later in Exhibit 23. Notice that the sectors 

evaluated in this chapter are not necessarily different than the sectors used 

in determining the economic impacts for the household sectors in Chapter V. 

Also notice that some economic sectors are not contained in either the 

household or trucking approaches si nee these sectors do not address either 

function. 

1977 Total Trucks 

Infonnation on the total number of trucks is obtained from state vehicle 

registration data (U.S. Department of Commerce, 1977). The number of trucks 

within the Dallas-Fort Worth SMSA are estimated on the basis of the ratio of 

population in the SMSA to the state total. Exhibit 23, Column A, contains 

the estimated number of trucks in the Dallas-Fort Worth area. This level of 

truck activity represents 22 percent of the total state truck activity. 
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Travel Correction Factor 

In order to determine the amount of truck travel for other than the base 

year, an adjustment of the 1977 values needs to be perfonned. Since 

population forecasts c1re often the most available demographic measure 

throughout the country, population changes are used to adjust truck trc1vel 

for different years. Employment projecti ans are not used because they are 

often not available> as well as often tainted by both methodology errors and 

political intervention. Exhibit 22 contains the adjustment factors for the 

scenarios evaluated in this planning manual. Exhibit 23, Column B, demon

strates the use of the 1977 to 1982 truck travel correction factor of 1.121. 

VMT per Truck per Year 

In order to obtain estimates of annual vehicle miles of travel, the average 

annual VMT per truck must be detennined. Average values were obtained from 

the Truck Inventory and Use Survey (U.S. Department of Commerce, 1977). The 

values for the sectors of interest are contained in Column C of Exhibit 23. 

The product of the number of trucks, the truck travel correction factor, and 

the average VMT per truck per ye~r results in the total truck VMT for each 

sector for any given year (Column D). It is important to note that the truck 

travel correction factor results in adjustments to the truck VMT. It is 

therefore assumed th at the truck VMT could result from either more trucks 

traveling the same, the same number of trucks traveling more, or combinations 

of the two. Therefore, this methodology does not pinpoint the component of 

the VMT change but simply the resultant VMT. It is also assumed in this 

IV-3 



Year 

1977/1977 

1980/1977 

1982/1977 

1987 /1977 

2000/1977 

EXHIBIT 22 Adjustment Factors for Truck Travel 
in the Dallas-Fort Worth Area 

Fuel Consumption 
Ratio of Analysis Year Population Adjustment 

to Baseyear Value Factors 

1.00 1.00 

1.104 0.97 

1.121 0.95 

1.250 0.90 

1.609 0. 77 

Source: north Central Texas Council of Governments 
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EXHIBIT 23 Scenario 1: Total Trucking Expenditures 
by Sector in 1982 (1977$) 

tm TRAVEL '!l!T/TRUCX/ tm FUEL COIISUlfflTY ON roTAL F'J£1. PRIC! ;UEL 
TOTAL CDRIIEC!!l:11 tEAII 'l"T RAlt CORRECTION oAU.ONS mus r~m EIPE!IDI'l''.:RES 
TRIJCXS ;'ACTQR <lN lOOO'Sl (Ill lOOll'Sl (S.UCJIS/NI. l •ACTOR ( lll lOOO'Sl (H6AU.CMI ( lll lOOOSl 

48009 l.111 ll )4~0! • .i2 '~, . j5 ~!O.Zl .37 190:s. :o 
:12 l.!2! 1! 4~.t1S . !i . 9~ ~S.:i5 .S7 ,4~ • .)2 

2.\!43 !. ;2! l'I Sla:::9.3/a .09 .95 48~-= .37 42052.77 
!Offl t.!:1 20 Z46-44tl. :lll . !3 .9~ !0438. ! 9 .87 :ue1.:: 
z,11 1.12: :, ~569.:3 .13 • 95 rt4o.S7 .37 11217. :9 
zm t.121 30 qflilllll. 48 . t: . 95 1 m1.:a .37 9741.iio 
3841 ' 1.,. !'I !SS:04,411 .13 • 95 Z'!::5.~0 .37 ~m:.::: ........ 
::~2 l. !2! '-0 1om2.:ia .. .... . 95 1:oao. 14 .S7 ll!711.:': 
".=7 l. 1:: Zl 52.!iill.12 . !3 • 95 ~03 • .lo .S7 5659.!S 

== 1.m Zl 83lt41.17 • 13 -~ to::ua .37 3'19',al 
)/14)4 1.1:! 11 9143:. rz . 13 .95 10057.:l'I .37 m,.~7 

l1056 l,12! :i 42138B.:S .. 
'~~ ~041,47 .37 ,m,.01 ... 

m, !. !:! Zl l~.!9 . !3 • 95 :ua5.94 .37 Z1041,77 
~~794 t. ~=1 lo l 9~421.22 .~9 . 95 ,,..," .......... , .37 !4337.lii 
:717: !. 1:1 l'1 S7STI.i.4l .O'I • 95 1'1481.96 .37 43049.:: 

3~7~ ' 
,.,, 

l 4 l2'1118l.!4 .:)'I . 95 lll0~.04 .a1 ?6ot.;, ...... 
!8043: 311419311.19 :.\9~1. 90 ::::,,.1: 

IA) (3) IC) IDl•<Alt IEJ (Fl 16la<Dlt (HI !l1=(6lt(Hl 
(Blt<Cl IEJ+<Fl 

~AIIITDANC[ 
TAI !IA IXltMIC! ANI OVERll£AD TOTAL 

SEtT0R TAI mt Ell'ODI'TUIIES AND OVER- :lPBDITUll£5 ElP81DITtlllES 
HUIIIER (SIGAW!Nl ( IN lOOOSl HEAD ;"AC'rol illlt0001l 1111 lOOOSl 

.~, 4'69.46 1.,. 70!:!.C t:!14~. !9 
.O'I )41, 48 :. 46 ~,.QI "'-r -··- lW.:4 

0 .li9 •?:0.1, l, 4o U!'l7.li4 l07800, l0 
3 .:i, =~, .• , 1. ,o ,SW.!'I ~,sr..~ 
q • 09 04l.~ l, ~, •on.95 l!9?8.95 

ll .09 1001.n I. 46 142::.!2 :,'In.:, 
1: .ii, :~.~o l, 4o :m,.~ ~1864,b4 
!1 . ~9 ltn.:l l. 46 lo614,41) :,1,1.= 
lB ,1)9 ~ss . .:: l. 41, mo.95 l4!04.41i 
l9 . J9 ~2,.~1 I. 46 1z::c.n ::c:1.~ 
zo .li'I 905.:4 I, 4o tmc.~: ::,2, .:: 
:: .~, 44Bl.n !.411 0010:. J7 :a~.ss ... .~, 2176.7~ l, 4o :c:r:a. ~9 ~'··" .. ~, ,J9 t4aa.;s l. io ZlOC11,Jl :t>Ss:.as 
:s .Ii, '4~.zs l,46 )2351. ?~ l!U=:4.~d 
~C/ • OIJ 91141.4! l.411 l41¢!.~ 2476'.47 

~.JI.S ~.;.1 'o9~!.34 m:m . .;t 
IJ) !Kl :(SI t(JJ a.J (:,):(&)+ 1111:(l)+O.:I 

IHltfl) t(:,) 
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methodology that truck VMT from Dall as-Fort Worth SMSA trucks is replaced by 

non-Dallas-Fort Worth SMSA trucks if truck VMT leaves the study region. 

1977 Fuel Rate 

Average fuel economy for various truck cl asses in the urban driving mode is 

surrmari zed in the Truck Inventory and Use Survey. 1977 fuel consumption 

rates can be found in Column E of Exhibit 23. 

Consumption Correction Factor 

Since the fuel consumption rate of truck vehicles varies over time, an adjust

ment for improvements in efficiency must be accounted for. It is assumed 

that the efficiency of truck vehicles increases 1 percent per year between 

1977 and 2000. These factors can be found in Exhibit 22. The 1977 to 1982 

fuel consumption adjustment factor of O. 95 can be found in Column F of 

Exhibit 23. 

Fuel Price and Fuel Tax 

As discussed previously in Chapter III, it is assumed in this analysis that 

the pump price per gallon of fuel is the same for both cars and trucks. 

Exhibit 4 contains the estimated fuel price for different years. Fuel taxes 

per gallon are the same for both personal-use vehicles and trucks. Fuel 

price and tax values documented in the preceding chapter are used in this 

analysis. Column H and Column J of Exhibit 23 demonstrate these values for 

1982. 
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Maintenance and Overhead Factor 

In order to be consistent with the methodology established for the household 

sectors, estimates of maintenance costs need to be detenni ned. Maintenance 

and overhead expenses are estimated at 1.46 times the fuel expenses. This is 

based on linehaul trucking cost estimates by Case <1979). Overhead expenses 

were assumed zero for the household sectors. This value is found in Column L 

of Exhibit 23. 

This inform~tion highlights the input variables and parameters necessary to 

detenni ne the economic impact of changes in fuel price and efficiency on 

truck travel within an economic region. Truck travel estimates for any 

region can be obtained from this approach and from the data sources cited. 

MODEL ESTIMATION 

The necessary steps to cal cul ate the changes in expenditures v-A1 i ch result 

from the three scenarios are simi1 ar to those found in Chapter III. The 

following information outlines the important components and distinctions to 

estimate the changes in expenditures. 

There are two important assumptions in this analysis v-klich distinguish it 

from the previous chapter. First, it is assumed that a fuel tax increase 

does not affect the existing expenditure arrangements among commercial 

sectors. This assumption is necessary because there is very little knowledge 

on elasticity values for each commercial sector. Second, it is assumed that 

a change in fuel price or efficiency does not alter the amount of truck 

travel for a given year. This assumption infers that present increases in 
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trucking costs wi 11 be passed on to the consumer. Therefore, truck fuel 

efficiency improvements will not lead to increased travel, and fuel price 

increases do not decrease travel. 

Scenario 1 - 5 Cents Per Gallon Increase in Fuel Tax in 1982 

Exhibit 23 contains the expenditures for fuel, tax, and maintenance for each 

trucking sector for 1982. The methodology is straightforward and uses the 

information defined previously in this chapter. Exhibit 24 contains the 

result of a 5 cent increase in fuel tax in 1982. Notice Column J increased 5 

cents to account for the tax increase. Also notice that all other input data 

remained constant. 

Scenario 2 - Economic Impact of Fuel Price and Efficiency Changes Between 

1980 and 2000 

Exhibit 25 contains the expenditures for each commercial trucking sector for 

1980. Notice that the input values for the travel correction factor (Column 

B), consumption correction factor (Column F), fuel price (Column H), and fuel 

taxes (Column J) have been updated for 1980. Exhibit 26 contains the change 

in expenditures for 2000 due to changes in VMT (Columns B and D), fuel 

consumption (Columns F and G), fuel expenditures (Columns H and I), tax 

expenditures (Column K), and maintenance and overhead expenditures (Column M). 

Scenario 3 - 10 Percent Efficiency Improvement in 1987 

Exhibit 27 contains the expenditures for each commercial sector for 1987. 

Again columns B, F, J, and N have been updated. Exhibit 28 contains the 

changes in expenditures due to a 10 percent improvement in fuel economy. As 
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SECTOR 
~um~ 

EXHIBIT 24 Scenario 1: Total Trucking Expenditures by 
Sector Resulting from a 5 Cent Fuel 
Tax Increase in 1982 (1977$) 

1977 mm VftT /TRUC~/ 1m FUEL CONSUNPTlON mm FUEL PRICE FUEL 
TOT~L CORRECTION YEAR 'l"T RATE CORRECTION SALLONS mus TAIES EIPEMOIT'JRES 
TRUC~S FACTOR !lN IOOO'Sl \lN IOliO'Sl ( SALLONS/~I. i FACTOR ilN lOOO'Sl tS/GALLONl (IN !OOOS) 

mos 1.l2! 12 ~4~90!.~2 .09 • 95 ~~2lb,ll .87 48038.10 
272 l.121 ,. ... 4W..AB .17 . 95 r.:us .87 &4:.02 

2b543 1.!:1 19 5653:9.!6 .09 • 95 48330.!2 .27 420S2.77 
tom l.1ZI 20 241,463.06 , 13 . 95 30438.!9 .87 26481.22 
17! 7 1.121 !9 5786UB .13 . 95 7146.37 .97 11217. 78 

11 2m l.121 30 9om.4e • 13 . 95 11197.31 .97 m1.60 
1: 9841 1.1:1 l9 188304. 46 .13 , 95 ~:255.110 .37 202:2. !7 
1? :302 1. !21 40 !05912.0S . 1: . 95 !3080. !4 .97 lll7'?. 72 
!B :237 l. 1:1 2! 52661,22 . !3 . 95 :.503. be .37 ms.:s 
19 !~!: 1. 1:1 21 93641. 17 . !! . 95 !0329.1.8 .87 8981,,83 
:o 11604 !.1:1 11 9143;:,92 I !3 • 95 lOOS7. 09 .87 9749.67 
21 ll05& l.!21 :4 m:se.:s .13 • 95 52041. 47 .87 45276.07 
:: 9319 1.121 21 195837.59 . !3 . 95 24185. 94 .S7 21041,TT 
27 !0784 1.!21 lb 19?42!.S2 • 09 • 95 16537.S7 .97 !4397.68 
:e 2717: !. 1:1 19 57973&. 43 . 09 • 95 4q491, tb .97 130,q,31 
:9 gz:6 1.121 :4 12988!.54 , 09 . 95 1110:.,)4 , 87 9bol. 39 

TOTALS 18043: :1,41rn.19 :1>9651.90 ::1597. 1: 
<A I :Bl tCl IDl=<Al t IE) iFi (6)=(0)t IH) I ll=16lt1Hl 

!Bl t(Cl IEJt(Fl 

~AIIITENANCE 
TAI "mmANCE AND O'IERHEAD TOTAL 

SECTOR TAI RATE EXPENDITURES :.ND OVER- EXPENDITURES EIPEllDIT'JRES 
NUft9ER IS/6AU.lll0 IIN lOOOSl HEAD FACTOR I IN lOOOtl I IN lOOOSI 

.14 rr:0.21 1. 41, 701::.oJ 125904,00 
. 14 10:. 41 !. 46 939.:3 1bS4.:7 

~ • 14 H67. II l. 4& 111397, 04 l ! 0211,. 92 
B .14 4261.35 l.4& :9662.59 09405.11, 
q .14 1000.Sb l. 4& 9077.95 !0296.29 

11 • 14 :567.62 1.46 1422:. s: =~2.11 
1: • 14 =~~!;. 78 1.4& 29£9.26 ~027.42 
~ 1 , 14 !S~l.22 l.46 16614. 40 29925.:4 
18 I !4 910.51 l. 46 8260. 9~ 14829.o! 
19 , 14 1446. 16 1.46 13120.77 =~~.7S 
20 , 14 1407.9q !. 46 11774.52 219!:!.19 
2! .14 7285.81 :.46 ~610!. 07 118664. 95 
:s • 14 3:a1,.03 1.46 30720. 98 ~514B,79 
27 . 14 231S. 2~ l. 46 :1006.02 37708.96 
:a , 14 .m.,e I, 4& 62951. 99 112s2e. 1e 
:q 

I 14 1~54. 71 l. 4o 14105.113 2~:1. :: 

TOT~LS S17S!.27 •69~1.84 942980,26 
{J) 1Kl=(6l t{Jl IU l"l =(6) t 1N1z(li+ 

IH)+(LJ iKl+("l 
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SECTOR 
NU"8ER 

• 
9 
9 

1! 
!: 
! 7 

19 
! 9 
~o 
" .. 
:s 
:7 
28 
29 

T□TALS 

EXHIBIT 25 Scenario 2: Total Trucking Expenditures 
by Sector in 1980 (1977$) 

1m TRAVEL 'INT /TRUCXi 1977 FUEL CDltSlffll'TION TOTAL FUEL PIiie! FUEL 
TOTAL CORREC!Ic:1 'fEAR VNT RATE CORRECTION SALLONS ~!NUS TAIE5 EXP€NDITURES 
TRUCKS FACTOR llN lOOO'Sl (IN 1000'5} I GALLONS/NL l FAC-:'OR !IN 1000'5) iS/6ALLONl IIN lOOOSI 

480CS !.104 12 b:,i,009. '18 . ~, . 97 5~23.~7 , 79 43963. 70 
272 l. !04 .. .. 4~04.:2 . 17 .97 742.76 . 79 586. 79 

:m3 1. :o• 19 ~6765.97 .09 • 97 48605.07 . 79 !!1398. 48 
:om l. 104 20 2427~5. 44 • 13 , 97 :0607 .68 , 79 :4180. 07 
:717 !. 104 19 sm1. 19 •T .97 7l91i.lia . 7q sm.n .. ., 
:m l. 104 :o 8929I.S2 , 13 . 97 11259,66 , 79 889~. ::: 
8841 l. J04 19 185448.52 . !3 . 97 :::as. 10 • 79 !9474.23 
:::62 1. 104 40 104305.92 .13 , 97 13152,98 , 79 10390,S~ 
:2:, 1. !04 21 51862.lil .13 • 97 bs:9,97 . 7q 51to.5(: 
::!: l. 104 21 82~2.75 . 1: • 97 10387.20 , 79 e20S.S9 
0604 l. 104 11 80198.98 . :3 . ~7 lOt::.,)9 , 70 7989, :4 

l lO~b 1, !04 :4 41me.02 '. ,H e'"J"M-1 ""' , 79 '1341..:9 ' .. .."'"'"'···-am 1. :o• 2! 192967.70 . !3 • 97 24:20. -,2 ·o 1921:.:9 
!0784 l. 104 !b 190488.!8 ,:)9 . 97 !6629. 65 . 79 !!!:7. ,: 
2717'2. :. 104 19 569959.97 . 09 . 91 m~.so . 70 39308. 42 
am 1. !04 14 !27913.96 .09 . 97 11166.88 . 79 se21. a: 

1804~ !~86706. ll !71710.24 293bSI .09 
!Al !Bl IC) IDl=(A)t IEJ :F, (6)=\D)I IH) (ll•t6)t(Hl 

IBll(C) (El l(F) 

NA I NIDIAIICE 
TAI ~A I NTENANCE i\ND OVER HE AC TOTAL 

SECTOR TAX RATE EIPEMDITURES AND OVER· EXPENDITURES EXPENDITURES 
NUNBER tllSALLONl I IN ! COOS l HEAD FACTOR IIN lilOOSl I IN l 00011 

• 09 4qq1, !3 :, 46 b4041.00 l lZ90L 33 
.09 ba. 95 1. 46 856. 7C lSJ0.:3 

·> . 09 4l74.5l 1.46 !6061. 78 988:4. 77 
9 .09 ~7S4.b9 l. 46 :s:02. 90 ~~n . .>s 

• 09 o4UO ! . 41, 8289. 10 141,l!.:o 
!1 .09 1013.37 1.46 12986.S'I 22995.39 
13 .09 2104. /,6 !.46 2~972.!7 47!51.25 
17 ,:)9 1183.77 :.46 l5170.b4 2b745.26 
18 ,09 ~98.59 l. ll, 7543.:)9 1ms.1s 
19 .09 m.ss 1.41, 11990.~0 21121.34 
~o .09 q!0.18 l. 46 11664.44 2056!. 9/, 
:1 , 09 H09.Sl l.46 b03SS.S6 !06410.:/, 
'" , 09 2188.80 !. 4b 280~!. 4(1 ms::.!4 ... 
27 • C9 :•%.67 !. 46 mso.6◄ 33814. H 
:s .09 4478.17 1.40 57::90. !C 10117b.39 
:9 • 09 lCOS.02 :.46 12879.99 22706. ;~ 

TOHLS :3453. 92 428730. 60 755835,bl 
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EXHIBIT 26 Scenario 2: Total Trucking Expenditures 
by Sector in 2000 (1977$) 
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EXHIBIT 27 Scenario 3: Total Trucking Expenditures 
by Sector in 1987 (1977$) 
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EXHIBIT 28 Scenario 3: Total Trucking Expenditures by 
Sector Resulting from a 10 Percent 
Improvement in Fuel Efficiency in 
1987 (1977$) 
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discussed in Chapter III, the breakdown of this efficiPncy improvement 

indicated that 9.67 percent improvement would be realized by vehicular 

traffic, through signal and capacity modifications. This improvement is 

recorded in Column F and affects all three expenditure categories (i.e., 

fuel, tax and maintenance). Th is value is calculated by rnul ti plying the 

baseline consumption correction factor (0.9) by the anticipated efficiency 

improvement (9.67 percent). The resulting consumption correction factor is 

then obtained (0.81 = 0.9 * [1.00 - 0.0967]). 

SUMMARY 

From this analysis it is then possible to obtain the changes in total expendi-

tures which result from the three scenarios. The impacts of these changes in 

expenditures can be reflected in changes in income, employment and the CPI as 

shown in the following chapter. 
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V. RESULTING CHANGES AND IMPACTS 

This chapter outlines the various changes and impacts that result from the 

proposed scenarios. Changes in the Consumer Price Index (CPI) as well as the 

economic impacts of changes in consumption patterns are discussed. It is at 

this stage in the analysis that the household sectors (Chapter III) and the 

trucking sectors (Chapter IV) are combined, in order that the effects to the 

total economy can be evaluated. 

STEP 6 - CONSUMER PRICE IMPACT MODEL 

The performance measure adopted to most accurately represent Consumer Price 

Index changes is the percent change in the CPI. The following equations con

tain the recommended approach to estimate this performance measure. 

Short run ( 5 years or less): 

%tCPI = %~P x W1 

where 

%~CPI = Percent Olange in CPI 

%~P = Percent Change in Fuel PricP (see Chapter III) 

w1 = Weight of Private Transportation Gasoline Cost in the 

Total CPI. This value is 0.04786 and can be found in 

Appendix VII I. 



Long run (greater than 5 years): 

%~CPI = UE x W2 

where 

'YallCPI = Percent Change in CPI 

%6E = Percent Cha.nge in Expenditures (Average of Column C 

in Exhibit 20 weighted by the distribution of households in 

Exhibit 18.) 

w2 = Weight of Local Transportation Cost in the Total 

CPI. This value is 0.07265 and includes the cost 

of gasoline (0.04786), maintenance (0.01664), and 

parts (0.0815). These values can be found in 

Appendix VI I I. 

It is important to note tllat the short-run equation accounts only for price 

impacts, s i nee a new market basket of goods would not have been developed by 

the U. S. Department of Labor. The long-run equation accounts for both price 

and quantity impacts since revised quantities would most likely have been 

developed. 

The weights in Appendix VIII are for the United States. It is assumed in 

this analysis that these values accurately reflect the conditions in a local 

area. It should also be pointed out that this step considers the changes in 

prices and quantities of only househo 1 d transportation related goods and 

services. No account is made of expenditure changes for other commodities 

due to the effect of changes in truck transportation costs on household 

purchasing behavior. These effects could only be accurately accounted for 
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in the long-run CPI model because both prices and quantities are changed 

(i.e., transport prices increase and they are passed on to the consumer and 

consumption decreases because of fixed household incomes). Forecasting CPI 

weights for non-transportation sectors is an extremely difficult task given 

proposed changes in the CPI methodology. 

STEP 7 - ESTIMATED CHANGES IN THE CPI 

By adopting the equations in the previous section, projections in the percent 

change in the CPI resulting from the three scenarios can now be estimated. 

The actual calculations are presented below. 

Scenario 1: 1982 

The appropriate equation and values are: 

MCPI = 'MP x W 

= 5.2 X 0.04786 

= 0.25 

Therefore, a 5. 2 percent increase in the fuel tax wi 11 increase the CPI 0. 25 

percent. 

Scenario 2: 1980-2000 

The appropriate equation and values are: 

MCPI = %6E x W 

= 1.5 X 0.07265 

= 0.11 
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Therefore, it is expected that between 1980 and 2000, changes in trans

portation expenditures will increase the CPI 0.11 percent. 

Scenario 3: 1987 

The appropriate equation and values are: 

%6CPI = %6E x W 

= -5.3 X 0.07265 

= -0.39 

Therefore, a 10 percent improvement in energy efficiency wi 11 decrease the 

CPI 0.39 percent. 

None of these three scenarios greatly affect the CPI. 

STEP 8 - DIRECT ECONOMIC IMPACTS 

The purpose of this step in the analysis is to draw together the information 

in Chapter III and IV, in order to demonstrate the direct economic impacts 

created as a result of each scenario. Exhibit 29 contains the changes in 

household expenditures, summed across income groups, for each scenario. The 

values shown here are taken from the tables in Appendix V. Note that the 

household sectors have been redefined using national economic sector numbers. 

This step is necessary because the economic multipliers used in this analysis 

were derived from the national RIMS-II model. The sector equivalency table 

used to convert these sectors is shown in Appendix VII. 
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EXHIBIT 29 Changes in Household Expenditures for 
Each Scenario by National Sector (1977$) 

National 
Sector Scenario 1 Scenario 2 Scenario 3 
Number (In 1000$) (In 1000$) ( In 1000$) 

25 403.32 455.69 + 1,758.38 

26 661.82 413 .40 + 2,245.91 

27 408.37 296 .65 + 1,456.24 

28 

29 - 4,314.22 - 3,252.01 +16,478.24 

30 - 1,387.91 951.93 + 4,844.37 

31 - 2,189.95 - 1,396.60 + 7,447.39 

32 565.18 360.29 + 1,923.16 

33 233.74 158.95 + 821.20 

34 479.66 346.63 + 1,708.68 

35 380.40 321.31 + 1,449.48 

36 477.91 341.21 + 1,681.16 

37 - 1,119.99 803.24 + 3,972.05 

38 - 2,093.41 - 1,495.50 + 7,415.69 

39 
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Exhibit 30 contains the change in expenditures by trucking sector, for each 

scenario. In Chapter IV, the expenditures for each trucking sector, both 

before and after the implementation of each scenario, were calculated in 

Exhibits 23 through 28. The expenditures shown in Exhibit 30 were determined 

by taking the differPnce between the before and after calculations of each 

scenario. As discussed previously, it is assumed that the increase in truck 

expenses will be passed on to consumers. 

It is important to note, in comparing Exhibits 29 c1nd 30, that not all of the 

thirty-nine sectors shown in Exhibit 31 2re included. This demonstrc'tes that 

not all sectors of the economy are affected by changes in transportation cost 

or efficiency. 

From examining Exhibits 29 and 30 it can be observed that Scenarios 1 and 2 

resulted in a reduction in expenditures due to higher transportation costs. 

Scenario 3, on the other hand, created an increase in expenditures for both 

the household and trucking segments of the economy due to higher net income 

from reduced transportation costs. 

If Chapter IV was omitted, the following factor can be developed to account 

for the effect of changes in fuel price and efficiency on co11111ercial truck 

sectors. It is essential to note that this factor derives total expenditures 

(i.e., fuel, fuel tax, maintenance and overhead) and not fuel consumption 

a 1 one. 
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EXHIBIT 30 Change in Trucking Expenditures for 
Each Scenario by National Sector (1977$) 

Nat ion a 1 
Sector Scenario 1 Scenario 2 Scenario 3 
Number ( In 1000$) (In 1000$) (In 1000$) 

1 - 2,760.81 -128,333.18 +15,735.03 

4 36 .93 - 1,716.76 + 210.49 

6 - 2,416.83 -112 ,343 .44 +13,774.51 

8 - 1,521.91 - 70,744.25 + 8,674.00 

9 357.34 - 16,610.71 + 2,036.65 

11 559.87 - 26,024.72 + 3,190.91 

13 - 1,162.78 - 54,050.53 + 6,627.17 

17 654.01 - 30,400.79 + 3,727.46 

18 325 .18 - 15,115.77 + 1,853.36 

19 516.48 - 24,008.19 + 2,943.66 

20 502.85 - 23,374.63 + 2,865.98 

21 - 2,602.07 -120,954.46 +14,830.31 

25 - 1,209.30 - 56,212.82 + 6,892.29 

27 826.88 - 38,436.51 + 4,712.73 

28 - 2,474.10 -115 ,005 .68 +14,100.93 

29 555.25 - 25,810.27 + 3,164.62 
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The following equations can be used to estimate the total change in expendi

tures 'lilen trucking information is not available. Methodology 1 should be 

used when a scenario contains an evaluation for the same year (e.g., Scenario 

1 - 1982 and Scenario 3 - 1987). Methodology 2 should be used wien a 

scenario evaluates impacts between years (e.g., Scenario 2 - 1980 and 2000). 

The details of each equation are: 

Methodology 1 (same year): 

ti TE = tiHE * ( A + [B * Y]) 

where 

tiTE = Change in Total Expenditures (1000$) 

tiHE = Change in Household Expenditures (1000$) 

A= a constant 2.26 

B = a constant 0.144 

Y = number of years between scenario year and 1982 

This equation reduces to: 

4 TE = HE * ( 2. 26 + [O .144 * Y J) 

An example using Scenario 3 would result in: 

tiTE = 36875.38 * (2.26 + [0.144 * 5]) 

= 109887 

Methodology 2 (different years): 

ti TE = ti HE * C * Y 

where 

tiTE = Change in Total Expenditures (1000$) 

tiHE = Change in Household Expenditures (1000$) 
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C = a constant 4.105 

Y = number of years between scenario baseline year and 1980 

This equation reduces to: 

t.TE = t.HE * 4.105 * Y 

An example using Scenario 2 would result in 

t.TE = -7342.55 * 4.105 * 20 

= -602823 

The following step of the planning manual uses the data on changes in house

hold and trucking expenditures and converts these values into total (i.e., 

direct and indirect) changes in expenditures, income and employment. 

STEP 9 - INPUT-OUTPUT MODEL 

It is at this stage in the analysis that some preliminary conclusions can be 

drawn about the effects of the various scenario actions that were taken. 

However, in order to begin to formulate these conclusions, the following 

pieces of information are required: 

Change in Household and Trucking Expenses 

The expenditure values in Exhibits 29 and 30 need to be converted from 1977 

dollars to 1972 dollars in order to be consistent with the RIMS-II multi

pliers (1972$). Columns A and B of Exhibits 32, 33, and 34 are converted to 

1972$ using the CPI values discussed earlier. 
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Final Demand ~ltipliers 

A final demand multiplier represents the magnitude of rippling effects a 

particular sector has in the economy. These values are shown in Exhibit 31 

for all thirty-nine sectors of the economy and are specific to the Dallas

Fort Worth area. The multipliers shown were obtained from the RIMS-II 

analysis done for the Dallas-Fort Worth area. It is essential that these 

types of multipliers be available for each specific planning rP.gion. 

Income Multipliers 

Exhibit 31 also contains the income multipliers supplied by RIMS-II, for the 

39 sectors. These values should also be planning area specific. An income 

multiplier is used to determine the total income of a particular sector. 

This is necessary in accounting for total rlirect and indirect effects. 

Employment Multipliers 

The employment multipliers for the 39 sectors are shown in Exhibit 31. These 

values are calculated by taking the ratio of employment by industry to the 

earnings within that industry and multiplying that ratio by the income 

multiplier shown for each industry or sector. This type of industry specific 

data can be found for each State in the 1980 OBERS BEA Regional Projections 

(U.S. Department of Co11111erce, 1981). 

The employment adjustment factor accounts for anticipated increases in real 

income over time. 

Exhibit 18. 

These increases in real income are demonstrated in 
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EXHIBIT 31 

SECTOR 
NUMBER 

------------
'1 
~ 

~ ._. 

4 
C' 
. .; 

a• 

7 
8 
q 

l /1 .i.•.• 

11 

" 
1'1 .... 
1' 
1 ·J 

14 
\Is 
11.: , .. 
.I.~ 

1 '7 
•-' 

I 0 
11,/ 

t •J ,, 
"''°' loV 

·!1 ... 
. ,,, 
lJ. 
_.,.,. 
f.-j 

24 
'IC' ;.., 

''Lt!. 
,;.1,1 

,., 
;.! 

"0 ,..., 
-~•Q 
• ! 

~r-. -.•v 

r1 ..... .. ~ 
~•i. 

'"r~ .,;,.,;, 

34 
'r~ 
·.'ii 

.... ._.,... 
.,. .. 
-~·; 

'?!l 
•'\.' 

39 

Final Demand~ Income and Employment 
Multipliers for the Dallas-Fort Worth Area 

CT ~.ll~! 
! 111!M!.. 

DEMAND INCOME ENPLOYME~~T 
illlll 'l"Tul !Cu 
tl\l'-1 ll !...l.'-l~ ~ULTIPLIER ~ULTIPLIER 
------------- ------------- -------------

r, ,,11 t 4=-=-,:, , (H)011 i..• .. 1 .I. .I. . "'""" 
~ 1 oo-, i:r,~, ,(H)(li1 
"- a 1 I•-•.' ,IJ•.11. .. 

.... :i=~~ 

.... ~..;,.;.,i .~438 , 00(H)3 
i Ot,t 0 .,, "7t • (10002 ,. ,'VJ. t I ~UJ 1 

" ~-.oo .5633 , t)t)(H)5 
"-• •.•! II.: 

:-, oi-:i,.,~ 
... ,.4 • ._, .7271 , l)(l(l(lS 

2.8962 .8058 .00009 
2.1181 .3918 .00(104 
2.1099 .4518 , t)(l(l06 

.~ ~1 "".!' 1 i::,,o ,(l(H)ll 
-· ·.•,j ! 1 ,,J,.•J.! 

~.J719 c-e::-1 ,{!1)1)05 . ··"·""'' 
2.7221 .7108 I (!(1009 

2.4813 ,4918 .00003 
2. 38(19 .5481 , Ot)OOb 

2.42(:7 .5649 .00008 
" "'"Hi .6398 I (!(!(!(?6 ""'a .' 'U 1 

2.2994 =,,..,.C' ·"·~"' .00004 
2.2934 C::t'l"r • !)0005 '"'"•-' 
2.4721 .5914 .00(105 
2.9584 .8005 , (Hj(lQ8 

2.0184 .3479 .00003 
3. ()598 ,7q20 .OOOOb 
2.7451 • 7379 QrliltlO 

1 V'.'VU 

2.b427 L.,.L,-
1UVl11hl ,(H)011 

2. ib97 .7486 • 0001)6 
2.2641 .5581 .00(1(14 
~ . .,, 10 .3617 .00003 '-•~.L, • .".J 

2.6366 .7256 . 00007 
2.5959 .7326 .00011 
2.7219 L.C:Oi ,(10011 I \,h.tUJ 

2.8677 .7041 .00007 
3.6246 1 t, 11 " 

... , ._. ... J, J. .00011 
l.6184 ,~·~ 

, 4.i"'!I .00002 
:0, "'T~iC' 
,. ·' ... 1 .. 1 .6644 .00021 
2.9928 • 8b01 .00011 
1' "'TO"t"t 
'-• ·' !·.'•' .7809 , (Hj!}Q6 

2.4738 .b332 • !j0007 

:.7901 .7419 , (H)051 

2.4766 .3676 .00021 
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Model Estimation 

Once these multipliers have been obtained, the changes in 

employment created by each scenario action can be calculated. 

shows the documented methodology and the results for Scenario 1. 

income and 

Exhibit 32 

Column A 

contains the changes in household expenditures due to the 5 cent tax increase 

in 1972 dollars. Column B contains the resulting expenditure changes in the 

trucking sectors. The final demand multipliers from Exhibit 31 can be found 

in Column C. By multiplying the sum of Column A plus Column B by the value 

in Column C, the total change in expenditures can be found in Column D. 

Then, by multiplying the income multiplier in Column Eby the total change in 

Column D, the change in income per sector is found in Column F. Finally, by 

multiplying the employment multiplier anrl factor of Column G and Column H by 

the change in income of Column F, the change in the number of jobs resulting 

from the change in income is determined. By summing Columns F and I the loss 

in income and loss in jobs is found as a result of Scenario 1. Exhibit 33 

contains these results for Scenario 2 and Exhibit 34 contains them for 

Scenario 3. 

STEP 10 - TOTAL ECONOMIC IMPACTS 

The purpose of this step is to determine the additional economic effects that 

are produced as a result of that portion of the fuel tax that is rPturned to 

the local economy. It has been determined for the Dallas-Fort Worth area and 

the State of Texas that 45 cents of every transportation tax dollar collected 

1 ocally by the State is returned to the Dall as-Fort Worth area. This 

relatively low value is due to the state allocation process. These return 

rates are specific to Da 11 as-Fort Worth and the State of Texas and need to be 
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EXHIBIT 32 Resulting Impacts of Scenario 1 (1972$) 

CHAN&E IN CHAil&E IN TOTAL CHANGE IN 
HOUSEHOLD TRUCt:INS •IIIAL CHANGE I~ INCO"E CHANGE IN 

SErTDf mmIT@ES EIPENmURES MNAIIC ElfENDITURES INCOnE rnEVENUEI ENfLOillENT ENf'LOYNH:T EnPLOY~ENT 

1,0nm IIN IOU- 1$1 l lN '11)00$1 NIJLTIPL !ER IIN 1000'1 l1UI.TIPLIER UI nuL HfllER AD/USTIIENT IJOBSI 
---------· --- ------------- ------------- -------------- ------------- ------------- ------------- -------------

-1m,51 2, 2111 -4231.09 .m2 -1mm.21 .0•)011 .B4 -178 
2.1m o.oo .5021 0,0(: .oorn ,B4 0 

3 2, 2517 0.00 .543B 0.00 .001)(13 ,84 

4 -25.bl 1.9019 -4B, 71 .1671 -13009,82 .0(1002 .B4 I) 

5 2.3798 c.oo .ma 0.00 ,t)00(:5 • 94 0 

" -b75. lc 2.ml -4895. 32 ,7271 -3559387. 22 .00•)08 .84 -239 

1 2.8962 0.00 ,8058 o.oo ,:)Ql)\I'~ .B4 0 

8 -l054.a7 2.21Bl -2339.81 .3918 -9167311,H ,00004 .64 -ll 

~ -247.t8 2.1099 -522.58 .ma -m101.11i. .00006 .B4 -12 

10 2,3171 o.oo .5329 o.oo ,00011 .84 •i 

II -388.06 2.3719 -920. 44 ,5551 -510935,97 ,00005 .84 -21 

12 2.7221 0.00 ,7108 o.oo ,•)0009 .84 0 

11 -B05, 95 2. 4813 -muo .491B -983503.4B .00003 ,84 -25 

14 2.1809 0,00 ,5481 0.00 .0(•006 .B4 0 

15 2.4207 o.oo • 51149 o.oo .00008 .84 0 

16 2.7761 0,00 .6398 0,00 .00006 .84 0 

< 17 -451,31 2.2994 -1042. 34 ,5235 -545665.52 ,(11)004 .84 -IE 
I 18 -225,39 2. 2914 -516,91 ,5127 -265019,4ii ,000(15 .B4 -I I 

I-' 
w I 9 -157.9B 2.m1 -984.96 .mt -523366.14 ,03005 ,84 - ~2 

~o -34~. 54 2.mt -1011.12 .8005 -825412. 15 .00008 .84 -55 

21 -1803. 55 2.(,184 -31,40.29 ,3479 -1mm.26 .OOC•Ol . 84 -12 

22 l. 0598 0.00 .1926 0.00 .00006 .B4 0 

21 2,7451 0.00 .7379 0,00 ,o,)1)08 .84 0 
24 2.6427 o.oo .6363 0.00 ,OC'Oll .84 0 

25 -779.55 -838.19 2. 7697 -3095.80 . 7486 -2mm.21 ,00006 .84 -117 

26 -458. 72 2.2641 -1038.59 .5581 -579635.94 .00004 .84 -19 

n -m.05 -513.IJ 2.:138 -1895,11 ,3617 -1>8557<J.26 .M003 .94 -17 

28 -1714.iS 2, 636b -4521.17 .7256 -l2B070U2 .00007 .84 -193 

29 -mo.ze -364.86 2, 5959 -8761, 53 .nu -6418m.89 .0,1011 .64 -m 
lQ -'61.~Q 2.7219 -261&, 44 .6587 -1124766.11 .00011 .8-4 -159 
31 -!517.91 2.0677 -4352,91 .7041 -3064884.29 ,c,0,,01 . 84 -180 

l2 -m.-• J.6246 -1419,90 1.01 II -IUSlibl. 70 ,OIJOII ,84 -1 ~3 

:1 · 162. iii t.6184 -262. 20 .1147 -4Se•J~.81 • 1:ij1)1)2 .84 -I 

l4 -m.:6 2. 7i'.S -90B.II .U44 -60'l:5I. 27 ,1)0(1~1 ,84 -1% 

-s -m.t7 2.9928 -m.11 .81,01 -678714.87 • 01)1)11 .H -63 

'lt -33!. 2~ 2.1m -9:S. 2f • 78◊9 -722551.64 ,OiJO•)t ,8t -~t 

37 -!1b.'i~ 2,4718 -tn0.!9 .m2 -1215988.54 ,1)0 )(17 . 84 -7: 
B -ll:/1, 99 z.,~Q~ -4•:.48.41 . 7419 -300,513.30 .O•i~5I .81 -m-
~9 :.l't-b o. (10 , i676 :1,1):) ,(li)0:1 ,f 4 

----- - --- -- -- .. -- - -- ---- --- --- ------ . - ------ -- ----- ··- - - .. -- --------- -------- ------ --- -- --- -------- ---- .. ----- .. ------ ------- --- - ---
iO'f~L~ -1·.:i; ;;ir;." -110::), ,•i -5~6 :·J. B2 -~7348~~4. I, -,o2I 

~ ~ l lrl [' /[ i• • (,.)+ l~I; I (El <Fl•m•IElt 161 IHI ll):1f)1:61t 

~[) 1~00 IH: 



EXHIBIT 33 Resulting Impacts of Scenario 2 (1972$) 

CHANGE IN CHANGE IN TOTAL CHAN6E I~ 
HOUSE HOLi TRUn!NG FINAL CHAN5E IN IIICOIIE CHANGE IN 

SECTOR EIFEHDITURES EIPEtlll ITUHS DEIWID ElPENDITURES INCOIIE I REVENUE I UPLOYIIENT Elll'LOYIIENT EnnOYNENT 
NUIIBER IIN 10000 I I~ 10000 ~ULTIPLIER IIN IOOOSI IIUl TIPLIER ISi NULIIPLIER ADJUSTIIENT IJ08S1 

------------ ------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------- -------------
I -88950. 39 2.2111 -196671.21 ,45~2 ·89527919.98 .00011 .59 -5810 
2 2.1917 o.oo .5021 o.oo • 00011 ,59 0 
3 2.2m o.oo .5431 0,00 .O•lOOJ ,59 0 
4 -11B9. 92 1.9019 -2263, II ,2671 -604476,37 .00002 ,59 -1 
5 2,3198 0.00 .5638 0.00 .00005 .59 0 
6 -778b7.58 2.9223 -227552,43 .7271 -165453371.15 ,00008 .59 -7B09 
1 2.8962 o.oo .ma 0.00 .00009 .59 (l 
8 -491,34.31 2,2181 -108763.00 ,3918 -42613344.58 .00004 .59 -1006 
9 -11513.24 2,10'9 -24291,7' .ma -10,1,028.50 .00006 .59 -389 

10 2,3171 o.oo .5329 0.00 .00011 .59 0 
II -18038, 27 2.m, -42784,97 .5551 -23749938. 30 ,00005 .59 -701 
12 2,1221 0,00 • 7108 o.oo .00009 ,59 0 
13 -37463.55 2.4Bll -92958,H ,4911 -457J6H5, 19 .00003 ,59 -809 
14 2,3809 o.oo ,5481 0.00 .00006 ,59 0 
15 2.4201 0.00 ,5649 0.00 .00008 .59 0 
16 2, 1161 o.oo .6398 0.00 .00006 ,59 0 < 11 -21071.42 2,2994 -4am.n .5235 -2mm4,12 ,00004 .59 -599 I 
18 -10477.05 2.2934 ·24028.07 .59 -m - ,5127 -12319189.68 ,00005 +:> 19 -16640. 58 2.4721 -41137,18 ,5914 -2m8m.96 ,00005 .59 -118 
20 -16201.44 2.9584 -47930.34 .8005 -383118237.25 .00008 ,59 -1B11 
21 -93836.05 2.0184 -169214.61 , 3419 -58869788, 33 .00001 .59 -1042 
22 3.059B 0,00 • 7926 0,00 ,00006 ,59 0 
21 2, 7451 0.00 .m, o.oo .00008 .59 0 
24 2.6421 o.oo .U.3 0.00 .00011 .59 0 
25 -315.85 -38962. 27 2. 7697 -108788.61 .7486 -11439152.67 .00006 .59 -2883 
26 ·286.54 2.2641 -648.76 ,5581 -362070,28 ,1)0004 .59 -9 
27 -205.61 -2b641. 14 2.ma -59433,34 • 3617 -21497037. 32 .00•)03 ,59 -lB<i 
28 -79112.Bl 2.6366 -2l017G.85 • m6 -1m9m1. oo .00007 .59 -me 
29 -2254.04 -17889.63 2,5959 -52290, 95 • 732' •38308352. n ,(10011 .59 -2486 
30 -659.81 2. 7219 ·1795.94 .6587 -1182983.lO .00011 .59 -11 
31 -968.02 2.8677 -2775.99 • 7041 -1954515.23 .OQ•i07 ,59 -Bl 
12 -249.72 3.6246 -905.14 1,0111 -915182. II ,00011 ,59 -5\ 
13 -110. 17 1,6184 -178.30 , 1141 -31148.86 ,00002 .5J 0 
31 -240.2ii 2, 1115 -656,27 .,m -436025.91 .00021 .59 -54 
Ii -222.71 2\9928 -666.53 ,8601 -573279.43 .<·Otll 1 ,59 -'.7 
!6 -23b,5I 2.1m ·660.64 , 7809 -515896. 42 ,0(006 .59 -18 
37 -556. 74 2.m8 ·1317,26 .6m -8721)83,19 ,0(007 ,59 -lh 
JS -1m.s1 2. 7901 -2892.13 ,7419 -2145614.18 .00(•5I .59 -iilo 
39 2.476' o.oo , 3676 0,00 ,0,:,021 , 51 0 

------ ---------- -- ------- ~ ------ ---- ---------------------------------- ------------------------ - --- -- -------- ---- -- ---------- -- ------ --- -----
TOIU -7342.55 -595489.67 -1469294.40 -mmm.21 -!4128 

IAI 191 (Cl IOl=I IAl ♦ lll It IEI IFl=Wltl[l1 161 '.HI (ll=lfl•IGl1 
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EXHIBIT 34 Resulting Impacts of Scenario 3 (1972$) 

CHAtl&E IN CHAN&E IN TOTAL CHAll&E IN 
HOUSEHDI.D TRUCK IN& FINAL CHAllliE IN IIICOIIE CHA~&E IN 

SECTOR EIPENDIIURES EIPENDITURES DEftAND EIPENIHllR£5 INCDIIE IRE:VENIIE I Ellf'LDYIIENT ENPLDYIIENT ENPLOINENT 
IIUIIBER !IN 1000$1 IIN 100011 IUJl TIPLIER IIN lOOOtl 1111. IIPLI ER ,., ltll TIPLIER ADJUSTNENT UOBSI 

------------ ------------- ------------- ---- ·-------- ------------- ------------- ------------- ------------- ------------- -------------
I 10906,iB 2.2111 24114.88 .m2 10977091, 42 .00011 • 75 ~06 
2 2,1987 Q.00 .5021 0.00 ,00011 , 75 0 
l 2.2m o.oo .ma o.oo .00003 • 75 
4 145,89 1,9019 277.41 ,2671 1'111,75 .00002 , 75 I 
5 2,1799 0.09 .ma 0.00 ,00005 • 75 0 
6 9547.41 2.9223 27908.40 ,7271 20286378.11 .00001 , 75 1m 
1 2.1962 o.oo ,8058 0,00 .00009 , 75 0 
a 6012.13 2,2181 13135.11 ,1911 5224'51.0I .00004 • 75 157 
9 1411,64 2,1099 2971.42 ,4511 1345649.BI .00006 • 75 u 

10 2.3111 o.oo .5329 o.oo ,00011 • 75 0 
II 2211,69 2.1719 mu1 .mt 2912003.2:6 .00005 • 75 109 
12 2.1221 ,.oo ,7101 0.00 ,00009 .75 0 
13 4593,41 2.4811 11197,68 .ma 5605377,97 ,00003 • 75 126 
14 2,3809 o.oo ,5481 o.oo ,00006 , 75 0 
15 2.4207 o.oo .5649 o.oo .00008 , 75 0 

< 16 2,7161 o.oo .ma 0.00 .00006 ,75 0 
I 17 2583,58 2,2994 5940,68 .ms S109948.00 .oooot , 75 93 

...... II 1281.61 2,2934 2946,12 .5121 1518478.07 ,00005 • 75 57 u, 
19 2040. 31 2.4721 5041,15 ,5914 2912933,10 .00005 • 75 112 
20 1986.47 2.9584 5876.77 ,8005 UOtl56.U .00008 .75 282 
21 10279. 21 2.0114 20747.56 .m9 7218075,24 .00003 • 75 162 
22 3.0591 o.oo ,7926 o.oo .00006 .75 0 
23 2, 7451 o.oo .7179 o.oo .001)08 .75 0 
24 um 0,00 ,'363 o.oo ,00011 • 75 0 
25 1218.77 4777,19 2. 7697 16607.01 ,7486 12432007,99 ,C,0006 • 75 m 
26 1556.69 2,2641 3524.50 .5581 1967024.47 .00004 , 75 59 
27 11•09, 35 3266.49 2.2138 9465,85 ,3617 342379UI .00003 • 75 11 
28 9773.65 2.6366 25769.21 .7256 18691135. 51 .00007 • 75 982 
29 11421.41 2111,46 2.595i 35342,84 .m, 25892165, 34 ,00011 • 75 2m 
30 ll57, 73 2,7219 9139.U .6587 6020126,26 ,00011 • 75 497 

31 5161,94 2.1677 14802,90 .7041 10422718.111 .OOO•i7 • 75 m 
32 1332.98 l.6246 4B31.52 1,0111 4885149, 17 .00011 , 75 403 
13 569, 19 1,6184 921,18 ,1747 160929.114 .00002 . 1e 2 
34 1184.3~ 2.1m 1234,97 .6644 2149314, 12 ,(10021 , 75 m 
35 100~.67 2.m1 3006. 71 .8601 258612B.36 ,00011 , 75 213 
36 !165.25 2.1m 3254.89 • 7B09 mtm.81 .00006 • 75 114 
~1 275:., II 2,4738 6810,U .6332 m2m.4e .000<)7 . 75 12b 
3B 5139.97 2.7901 14341,03 ,7419 10639bl0.l8 ,0(1( 151 . 75 41)70 

19 um o.oo .3676 0,01) .0•)021 • 75 0 
-- --------------- -- ---- -------------- ------------- -- ------------------ -... ---------... -------------------------------------- -- --- ---- ---------- --

rnms 36375.18 73011,41 276857, S6 172082609, 23 l:.'i(<9 
:Al 181 ICI IDl=IIM+llllt IEI IFl=IDll([lt 161 IH, lll=iFI• i6't 

tCI IOOC ;h) 



adjusted to fit a particular study area. It has also been determined that 

the tax dollars returning to the 1 ocal economy are spent in the construction 

sector, number six. To determine the impact of a state tax, Scenario 1 

represents a 5 cent tax increase resulting in a 10 cent per gallon state 

tax. It is important to note that only those scenarios with a chang~ in the 

tax rate need to be recalculated. 

The procedure outlined below demonstrates the method used to determine the 

effects of returned transportation tax dollars (i.e., construction dollars) 

to the local economy. In order to determine these effects it is first 

necessary to determine the tax dollars leaving the region. For the trucking 

sector of the economy, the tax dollars leaving the region as a result of 

Scenario 1 are calculated as follows: 

Tax Expenditures in the Trucking Sector 

(Exhibit 24, Column K) 

Tax Expenditures in the Trucking Sector 

(Exhibit 23, Column K) 

Tax dollars from trucks leaving the area 

as a result of Scenario 1 

$51,751,270 

-$33,268,670 

$18,482,600 

To calculate the tax dollars leaving the household sector of the economy, the 

change in tax expenditures per income group for Scenario 1 (Exhibits 10 and 11, 

Column H) are determined. Since these values are for the average household, it 
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is then necessary to determine the numbP.r of households in the Dall as-Fort 

Worth SMSA in each income group. The total number of households per income 

group is determined by taking the values from Exhibit 18 and multiplying these 

percentages by the total number of households in the Dallas-Fort Worth SMSA.: 

INCOME FRACTION OF 
GROUP HOUSEHOLDS 

Less than 0.34 
$10,000 

$10,000 to 0.32 
$19,999 

$20,000 and 0.34 
Up 

(A) 

To calculate the tax dollars per income 

values are used: 

INCOME TAX EXPENDITURE 
GROUP (EXHIBIT 11, COLUMN H) 

(1977$) 

Less th an 71. 12 
$10,000 

$10,000 to 136.64 
$19,999 

$20,000 and 170.52 
Up 

(A) 

TOTAL HOUSEHOLDS 
HOUSEHOLDS PER INCOME GROUP 

1,179,228 400,938 

1,179,228 377,352 

1,179,228 400,938 

( B) (C)=(A)x(B) 

group leaving t:he region, the fo1lowing 

TAX EXPENDITURES 
(EXHIBIT 10, COLUMN H) 

(1977$) 

TAX DOLLARS 
LEAVING 

THE REGION 
(1977$) 

45.99 

88.38 

110. 25 

(B) 

25.13 

48.26 

60.27 

(C)=(A)-(B) 

Using the number of households per income group that were calculated 

previously, the total tax dollars leaving the region as a result of household 

expenditures is found as follows: 
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INCOME 
GROUP 

Less than 
$10,000 

$10,000 to 
$19,999 

$20,000 and 
Up 

TOTAL 

TAX DOLLARS PER 
HOUSEHOLD 

LEAVING 
(1977$) 

25.13 

48.26 

60.27 

(A) 

HOUSEHOLDS 
PER INCOME 

GROUP 

400,938 

377,352 

400,938 

(B) 

TOTAL TAX DOLLARS 
PER INCOME 

GROUP 
(1977$) 

10,075,572 

18,211,008 

24,164,533 

52,451,113 

(C)=(A)x(B) 

By adding the total tax dollars leaving the trucking sector to the total tax 

dollars leaving the household sector, and converting these values to 1972 

dollars, the total tax dollars leaving the region are obtained. 

Total Tax Dollars Leaving the 

Trucking Sector (1977$) 

Total Tax Dollars Leaving the 

Household Sector (1977$) 

Total Tax Dollars Leaving 

Dallas-Fort Worth SMSA (1977$) 

CPI Adjustment Factor 

Total Tax Dollars Leaving 

Dallas-Fort Worth SMSA (1972$) 
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$18,482,600 

+ $52,451, 113 

$70,933, 713 

X 0.6931 

$4 9 , 16 5 , 48 7 



By using this total tax figure, the effects of the tax dollars returning to the 

area can now be determined. Information pertaining to lines D, F, and H are 

obtained from Exhibit 32. The overall methodology and final results for 

Scenario 1 are as follows: 

{A) Tax Dollars Leaving Region (Millions) 

(B) Returning Tax Dollars to Region Adjustment 

Factor 

{C) Tax Dollars Entering Local Economy for 

Construction (Millions) (C)=(A)x(B) 

( D) Final Demand ~!\Jltiplier (Sector 6) 

{ E) Total Change In Expenditures (Millions) 

(E)=(C)x(D) 

(F) Income Multiplier (Sector 6) 

(G) Change In Income Revenue (Millions) 

(G)=(E)x(F) 

{ H) Employment Multiplier (Sector 6 )* 

(I) Change In Employment (Jobs) (I)=(G)x(H) 

( J ) Final Change In Expenditures ($) 

{K) Final Ch ~nge In Income/Revenue($) 

( L) Final Change In Employment (Jobs) 

* Includes adjustment factor 
x .84 (Column H, Exhibit 32) 
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Scenario 1 

State Tax 

49.166 

0.45 

22.125 

2.9223 

64.655 

0. 7271 

4 7. 011 

0.000067 

3150 

6,024,000 

9,662,000 

-500 



Rows J, K, and L reflect the final values for Scenario 1. These values were 

obtained by adding the changes in Exhibit 32 to the corresponding values 

developed above. These final values represent the total impact of the 

scenario, including the additi ona 1 roadway construction and maintenance 

funding resulting from the returning tax dollars into the local economy. 

Exhibit 35 contains final economic impacts for each scenario. It is 

important to remember that the scenarios are not all evaluated for the same 

year. 

In the analysis presented here, the updated multipliers obtained from RIMS-II 

were used. Should the local planner be unable to afford the $2000 to obtain 

the updated RIMS-II multipliers, the following local differences between the 

RIMS-I I multipliers and those determined by the Input-Output Analysis should 

be noted. Concerning the final demand multipliers, thirteen of the RIMS-II 

multipliers were found to be lower than the I-0 multipliers, with the extreme 

RIMS-II value being low by 1.5. There were fifteen of the RIMS-II 

multipliers that were higher, with the extreme being 0.72 higher than the 

corresponding I-0 multiplier. There were seven RIMS-II multipliers that were 

within +0.05 of the Input-Output multipliers. There were four economic 

sectors presented in RIMS-II that did not exist in the 1972 Input-Output 

Analysis for Dallas-Fort Worth. 

In relation to the income multipliers, there were seventeen RIMS-II 

multipliers that were lower than the Input-Output multipliers with the 

extreme being low by 0.73. There were seven of the RIMS-II multipliers t.liat 
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EXHIBIT 35 Final Impact of Three Scenarios 
in the Dallas-Fort Worth SMSA 

Change in Income/ Change in 
Revenue ( 1000$) Employment 

Scenario 1: 5 Cent Increase $ 9 ,700 -500 
in State Fuel Tax 

Scenario 2: Energy and $-840,600 -34, 100 
Efficiency Changes Between 
1980 and 2000 

Scenario 3: 10 Percent $ 172,100 13,500 
Improvement in Efficiency 
in 1987 

Percent Change 
in CPI 

0.25 

0.11 

-0.39 



were higher than the others, with the extreme being high by 0.22 and finally, 

there were eleven RIMS-II multipliers that were within +0.05 of the Input

Output multipliers. There is considerable difference between the 1972 Input

Output values and RIMS-II coefficients. Both sets of data use 1972$ values, 

however, the RIMS-II coefficients are based on more recent expenditure data. 

Therefore, in areas like the Dallas-Fort Worth area \'Jiich has changed 

drastically over the last ten years, serious consideration should be given to 

adopting the more up-to-date values. 
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VI. SUMMARY 

The methodology established in this manual is designed to be straight

forward. This manual has demonstrated the flexibility of the proce<lure for a 

wide-range of planning issues as well as for a large number of planning areas 

across the nation. 

Recalling that Scenario 1 represents a 5 cent per gallon fuel tax increase, 

the results of this investigation show that approximately 500 jobs would be 

1 ost to the economy of the Dall as-Fort Worth SMSA if a state tax increase was 

adopted. This information indicates that there is no significant improvement 

in employment in the Dallas-Fort Worth are2 if a gasoline tax is 

implemented. Scenario 2 shows a loss of 34,000 jobs as a result of the long 

term changes in fuel price and efficiency. Finally, Scenario 3, representing 

a 10 percent improvement in efficiency for the year 1987, produces a gain of 

approximately 1J, 500 jobs. From the information presented for each scP.nari o, 

it can be seen that the procedures, input data, and results used in this 

planning manual are certainly sensitive to policy concerns and significant in 

magnitude. 

By evaluating the changes in household and trucking ex pen di tu res resulting 

from the proposed scenarios a great deal can be learned about the effects of 

policy/engineering decisions in energy economics. The process outlined and 

demonstrated in this manual can be very useful to planners and engineers at 



any level - local, regional or statewide. For example, the infonnation 

presented in Exhibit 33 {Columns A and B) indicates that future energy prices 

and inadequate fuel efficiency improvements for the truck fleet will lead to 

a significant increase in household expenditures due to higher trucking 

costs. 

It is hoped that this procedure can be easily applied to any geographic area 

in the nation, for any time frame, and across any combination of economic 

sectors. Also, the flexibility of the method allows various steps within the 

procedure to be used independently. 
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APPENDIX I 

IMPORTANT ASSUMPTIONS 

1 Essential services and business/rental car travel represent 6.6 percent of 

the regional travel and is not included in this methodology because of the 

inelasticity of this type of travel to fuel price and efficiency. 

1 Variable costs (i.e., gasoline, maintenance and fuel taxes) are included in 

the analysis and fixed costs (e.g., insurance) are not addressed. 

1 Households possess fixed budgets while trucking sectors adjust their 

prices to meet changes in the cost of business. It is assumed that these 

costs are passed on to the consumer. 

1 Diesel and gasoline prices are equal. 

1 Vehicle miles of travel per household remains constant over time. 

1 Automobile fuel efficiency does not vary significantly between income 

groups. 

• Fuel prices do not vary significantly between income groups. 

1 Fuel prices do not change as a result of energy efficiency improvements in 

the local transportation system. 



• The percentage of households per income group for the Dallas-Fort Worth 

SMSA is not significantly different than the national average. 

• Growth in truck VMT could result from either more trucks traveling the 

same, the same number of trucks traveling more, or combinations of the two. 

• Changes in fuel prices or efficiency do not affect the amount of truck 

tr ave 1. 



APPENDIX II 

DEVELOPMENT OF LOCAL EFFICIENCY 
IMPROVEMENTS 





APPENDIX II 

TABLE 1 

AREAWIDE ACTIONS CONTAINED 
IN THE REGIONAL ASSESSMENT 

ACTION 

Employer Based CarQool/Vaneool Program 
for Finns of 250 or More Employees 

Employer Based Car,,ool/Vaneool Program 
Including Parking Subsidies and 
Pr.iority Parking for Finns of 100 or 
More Employees 

10 Percent Improvement in Peak-Period 
Transit Frequency 

25 Percent Improvement in Peak-Period 
Transit Frequency 

15 Percent Reduction in Peak-Period 
Transit Fare 

Employer Based Variable Woric Hours 
for Finns of 250 or More Persons 

PACKAGE 
#1 * 

X 

X 

X 

PACKAGE 
#2 

X 

X 

X 

X 



TABLE 2 

LOCALIZED ACTIONS 
CONTAINED IN THE REGIONAL ASSESSMENT 

UNIT OF PACKAGE PACKAGE 
AREA MEASURE 11 * 12 

DALLAS COUNTY 
Signal Progression Miles 340 465 
Signal Removal Intersections 50 65 
Intersection Improvements (Low Cost) Intersections 270 340 
Parking Restrictions (Peak Period) Lane Miles 95 120 
Park-and-Ride Locations 8 8 
Headway Improvements (51) Route Miles 545 545 
Non-Radial Bus Routes Route Miles 25 25 Bus Stop Removal Locations 315 315 
Widen Roadways Lane Miles 200 Grade Separations Locations 10 

TARRANT COUNTY 
Signal Progression Miles 145 180 Signal Removal Intersections 30 40 
Spot Signal Improvements Intersections 20 25 
Intersection Improvements (Major) Intersections 15 20 
Parking Restrictions (Peak Period) Lane Miles 45 55 
Park-and-Ride Locations 5 5 
Bus Route Modifications (51) Route Miles 25 25 Widen Roadways Lane Miles 100 
Grade Separations Locations 5 

REMAINDER OF INTENSIVE STUDY AREA 
Signal Progression Miles 25 30 
Spot Signal Improvements Intersections 2 3 
Intersection Improvements (Low Cost) Intersections 10 15 
Parking Restrictions (Peak Period) Lane Miles 10 15 
Park-and-Ride Locations 2 2 Widen Roadways Lane Miles 20 
Grade Separations Locations 1 



TABLE 3 

IIIPACT OF AREAWIDE AND LOCALIZED ACTIOUS 
AS COMPARED TO THE 1987 BASELINE 

DALLAS COUNTY TARRANT COUNTY 

----------------------

SAVINGS l 
Hydrocarbon (HC) fatsstons 
Fuel Consumption 
Travel Time 

ANNUAL COST ($1981. Millions) 
To User 
To Public 
To Private 

Total 

EFFECTIVENESS 
Public Cost/Ton of HC Saved 
Public Cost/Gallon of Fuel Saved 
Public Cost/Hour of Time Saved 

1 Mobile Source percentages. 

PACKAGE PACKAGE PACKAGE 
1 2 1 

5.0I 8.61 5.0I 
5.91 9.11 6.11 
8.51 10.0I 9.61 

-39.85 2 -57 .35 -20.04 
18.80 52.07 7.35 
~ __!JQ __bY 

-15.37 1.22 - 9.99 

u.100 Sl4 .500 u.100 
S 0.37 S 0.66 S 0.29 
S 0.32 S 0.77 S 0.23 

~ -------

2 
A negative value indicates a reduction in the cost to travel. 

Source: North Central Texas Council of Governments 

PACKAGE 
2 

8.91 
9.51 

11.0I 

-28.55 
24.50 

__Ll! 

- 0.83 

Sll.700 
S 0.62 
S 0.67 

REMAINDER Of 
INTENSIVE STUDY 

AREA 

PACKAGE PACKAGE 
1 2 

4.21 8.11 
4.81 7.81 
7.21 8.11 

-3.70 -4.52 
1.52 4.90 

_!:.!i __J!:_!! 

-0.94 1.11 

S8.100 Sll.600 
S 0.34 S 0.67 
S 0.29 S 0.84 

TOTAL 

PACKAGE PACKAGE 
1 2 

5.0I 8.71 
5.91 9.21 
8.91 10.41 

-62.98 -90.42 
27.55 81.47 
9.14 ...!Q:..1! 

-26.29 1.51 

$8.400 S14 .100 
S 0.34 S 0.64 
S 0.29 S 0.73 
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DERIVATION OF INCOME ELASTICITIES 

Household income elasticities were estimated for 24 economic sectors of the 

1972 Dallas-Fort Worth Input-Output model. The data used for the estimates was 

obtained from the Bureau of Labor Statistics• Consumer Expenditure Survey: 

Interview Survey, 1972-1973, Volume 2: Regional Tables (Bulletin 1997). From 

this volume, family expenditures for over 5,000 items was aggregated into the 

sector definitions used in the input-output model. Household income data was 

also reported in the survey for 12 family income classes. 

Once the aggregation was completed, the elasticities were estimated using a 

simple regression technique, assuming the followinq formula: 

lnCk,j = lna + blnYj 

where Ckj is the average expenditure by the jth income group for the goods 

and services of the kth i ndu stria 1 sector and Y j is the average income of 

the jth income group and ln is the base of the natural logrithms. 

There are sever a 1 points to be made about this approach. Since the 

elasticities were estimated over the income distribution by using each income 

group I s average expenditure and average income as observations, the elasticity 

estimates are purged of any changes in income and expenditures due to 

changes in prices and wages over time. Thus, the elasticity estimates can be 

considered intertemporal. Additionally, since the form of regression equation 

is logrithmic, the income group distribution is also assumed to be logrithmic. 



Elasticities were estimated for 3 income classes for each economic sector: 

less than $10,000, $10,000-$19,999, and $20,000 and over. Thus, there are 

three income elasticities for each of the 24 economic sectors, making a total 

of 72 elasticity coefficients. Overall, the statistical results seem 

satisfactory and the elasticity estimates themselves exhibit the typical 

declining pattern from lower income groups to higher income groups, indicating 

that most of these products are normal goods. 



APPENDIX IV 

1972 TRANSACTIONS TABLE 





I ... .l'IJt,,l,'JI~ a,.\ 1,:,t,ltl'I'\ J,j1tt.,t:,IH·1Ut.c:l'l~t,,t1VUtiJ'l:JOIN'JIUii.:.tt:..bUi'Jllltt)'l:.t1, ...... .,.,, .. :..o,n-,u1,i..)'t:J(.,f"''·••..:.)•1:,1,,c.,u,,, .. :u,,u,,, .... .,. '4 hlJ. ,,, 

NN NN cccccccc 
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NN NNNNN cc cc 
NN NNNN cc cc 
NH NNN ccccc:ccccc 
NII HH cccccccc 
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" " " 11 

" " " " " " 

cc cc 
cc cc 
cc 
cc 
cc 
cc 
cc cc 
cc cc 
cccccccccc 
cccccccc 

"NCTCOG 1972 1-0 MODEL" 

Draft Version 
&-30-77 

00000000 66666666 
0000000000 6666666666 

00 00 66 66 
00 00 66 66 
00 00 66 
00 00 66 
00 00 66 6666 
00 00 66 6666 
00 00 66 66 
00 00 66 66 

0000000000 6666666666 
00000000 66666666 

);,, 
-,;, 
-,;, 

!;! 
C -X 

• • • • • • UNJVAC 1100 IIN[/SHAAIN& [XfC --- HUlll-PROC[5$0R $f$1[H --- V[R. JJ-RI-UPD-A SIi[ • TWDB . . . . . . , ...... 
< 

AUNID • NCJC06 USER ID • 

rll( NAN( • PR■ OOONCJC06 

PAAI NUN![R • DO INPUl D[VIC[ • CAI 

CA(Al[D Al 1 1•1ll1JI AUG Jl,1911 PAINHD &11 

OUIPUJ OEVICf • PAI 

l~1ll1Z• AU& Jl,1911 

Appendix IV contains a listing of the transaction table from the input-output model developed 
by Mullendore etal. (1972) for the Dallas-Fort Worth Metropolitan Area. The household 
expenditures by sector, needed in Step 5 of the 111ethodology, are fou11d in column 62 of this 
table. The sectors used here are defined in Appendix VII. 



TRANSACTIONS (NCTCOG, 1972) 
(THOUSAND DOLLARS) 

-------------------------------------~---------------------------------------------------------------------------------------------
2 J • s • 1 • -----------------------------------------------------------------------------------------------------------------------------------I A6HJCULJURl PROP !i99S .19J lU.105 o. o. .,i. .011 .... o. 

2 AGRJCULJUR[ SCRV i.o,.su o. o. Z.90. J22 129'9.SS• 120.,0, o. o. 
J CRUO[ PCJRlNA 6A$ .09J .139 ·•-2•• o. .ou .oJ9 .012 .oas 
• R[SIOENJlaL CONSJ o. o. o. ,.011 o. o. o. o. 
S COHHolP,,IN51 CON o. o. o. 2u.2u 151,599 JJ2.UI 92• .o,, 11.210 
• INOU$JRIAL CONSJR o. o. o. u.1u o. o. o. o. 
1 fatlLIIY CONSIR o. o. o. 12os.,11 u.u2 190. JJ• u .... 110.IIJ 
I NA INHREPAIII 1016 • '95 .. oo.au u.116 511.929 916.'20 

"'· 9'0 IIJ.551 111.sn 
9 fOOO,KINOR[O PROO 10510.0,0 u.511 2.zso u.ns o. o. o. o. 

10 J[Mlll[ NILL PROO 5.256 2.211 .019 ,u.uo u .... 10.,u ll,1Jl IJ.666 
II APPAR[l,OIH[R IEM .ass o. J.nu .uo n. 6 ••• 15 .619 o. 
12 LUNl[RlWOOD PROO 6J6.IJJ 0, I ,6l1 IIHJ,OU UOJ.200 J9l. , .. 191,226 9•02,190 
IJ fURNIJUA[,flMIUA[ 1.219 o. o. uo,.u. IJU,U• 105.1•• l.990 2010.151 
I• PAP[RlAlLl[P PROO ZII .86• J.11, 6., •• 1uo.u, JOl,UO 26.Ut '1.9]1 212.960 
IS PIIINIIN6lPU8Ll5H 5.696 1.u6 21., .. 120.161 u.en JS.J9I 206 •• 91 .- •• 60 
16 CH(HlAlll(O PROO 22s,.,u 22n.10 26 .... IUl.191 IU.J16 560.061 115.12' 1161 •• 69 
11 P[JII R[flA(l INO 261. 366 105.611 l9,IU 211.159 6JJ.5H 102. 150 Jl9 .200 1u.2u 
II RUiBER,PLAS,L(AIH 191.JH u.u2 J.ou ..... ,. u ... 5 .. 1109.291 IU0.115 531.299 
l9 6L 1 Sl0 1 CLaY 1 CONCR 102.u2 o. 12,UJ J•uo.111 •SJ20,6J5 1'682.011 51202.19• ....... 2' 
20 PRIHARl Kcr•L INO 11.505 o. I .5ZJ 2019.512 10,05 .Ho 1261.251 1010.199 2391.611 
21 fa& N[JaL PPOO 615 .,21 11, JII 21.uJ 10,0,.u, u,2,,902 29911,5JJ IIJlJ.122 2111.ua 
22 PLUNB,HJ6,A[fAl6 o. . .... 1.001 1u,.211 10519.115 JIIJ ... O JU.961 2216.'51 
2J NACH [M CllClR(fA 101.2n 1099,.21 u,.n, Jlh,JU J09o.ou 1651. 390 10,.n2 2919.191 
2• [llCJ HACH 1 (Q 1 SUP 101.,02 9.916 210.012 2'11,ltO 2615.210 uu.96o nu.on 1095.599 
25 AIACAAFl,PJS,ORON o. 16.IIJ .2H o. H,IU o. o. o. 
26 JAAN [QUIP [MAIR 102,.•o• ,1.1u J. 11• 9)1 ,591 105.100 20•. JU U5.91J J JJ .s 20 
21 PROF,SCl,COt, IHSJ .991 o. 1.19, ,o,·. 1•1 26' .051 JU. 1,1 IOJ .09 I 10,.915 
21 NISC Nfli IHP 51.65• 9, u, .s, 1 1061.091 111 • .so 9).095 12.11, 16.3'0 
29 JAANlWAA[HOUSIN6 2966, 226 616.0U 111.956 610'1.I JJ 10 ... 621 '665.219 11109.152 IHJ.JJO 
JO J[L[PHON[ll[L[6P.A 212.l'IJ 200.111 J6.JU 1'151.525 IJ55.2U 210.J09 590,121 JJJ.920 
JI 1v,Rao10,01H COHN o. J6,29J 2.911 l'35.151 551. ,05 u.1,1 II .296 u.uo 
12. 6H SUVICU 210.u9 u.112 ,.su 61.JU .... 01 9.515 15.512 21.UI 
JJ [l[CJRIC S(RVICCS 611.111 1029.92) 111,116 ,u.an 516.012 110.990 291 ., .. 20.u5 
I• ~•JCRlSAN SVC SWS 2.690 n.221 5.eos 1111.696 251.655 59.IJO 102.021 1,9,)29 
JS ~HL auro,PIS£SUPP 22,.s., IJ. Jl6 6.161 10.1n "· 159 U,U5 IJI • 166 .... ,o 
J6 MHL &Aoc,A[L PROO 11.011 o. o. 1,0J6 n. o. o. o. 
JJ ~HL HaCH,CQ,5UPP 15'11.]61 1125. 101 U6.29' 511.115 JJl.999 o. 110.0•• ·••o JI MHL PfJAlRll PAOU IIJI .HO 2669.101 26 .120 JJ0,261 291.951 56.221 1596.126 226,21J 
J9 6[N[RaL WHOL[SaL[ 1'6'9.J05 15J.l9I J.~12 3'l.199 191 ••JO HJ.611 I JJ. 106 132 ... 0 
•o BLO HAl,HOW,fH (Q 106. ~01 o. 1.221 2011'.129 ,n•.on 12.121 ..... HJ6.119 
•• O[Prtv•A SJOR[S o. o. o. 29.05• o. o. o. o. 
H fOOO UOA[S 11.100 11.151 6.291 o. o. o. o. o. 
•J AUIO DL,SV sr,A[P 211A.6U 151.121 12.1101 1956.'15 1121.911 ,s,.611 116.396 l6'J.109 
•• APPARlACC[S SJOR[ P. 19.219 o. o. o. o. o. o. 
,s fUAN,HON[ [OUIP o. o. o. o • o. o. o. o. 
• 6 car,ORINK P(AC[S n. .,.ou 5.Ju Jil.261 JOl, 110 .60.081 90.090 111.s,o 
•J Olll(R R[Ull o. 11.au 1.959 6)9.115 611.IIJ .... ,, uo., .. ,15.100 ,1 IANK,Cll[OJJ A6[NC ·••2. ,.. 629.269 99.225 2JJ9'1.111 UH.JU 919.160 21 ... 11, 591.9!;9 
49 INSORaNC( CAARICA 15Jo.,Js ........ IJ2.111 10501.,1, l9JU.51J UOJ.'1'1 nu.211 2610. I J1 50 f IR[ 1 fl£C o. JO.HJ 289.50'1 10622. Jl2 J56J.21.0 25 ... 681 IOIJZ.999 IJl6.0J9 



-----------------------------------------------------------------------------------------------------------------------------------
2 J • !i Cl 1 • -----------------------------------------------------------------------------------------------------------------------------------!ii L(6 1 ACCl,[N6RlPRO U,IU n,.102 102 • 191 1009.2•0 1926, JOO UIIJ,99'1 90!i ,!i85 110),299 

!i2 L0061N6 SERVICES o. IJ5,126 16,9!i5 261, I J6 J6Z,19!i 99,IJl 199,11,6 2.-.110 
SJ PERSONAL SERVICES o. ,690 2.5u 1,915 o. o. !i,510 Jl,2'0 
S'I PHOIO,AHUS(lA[C o. o. o. o. o. o. o. o. 
SS HISC BUSINESS SVC 110.so JZ'IS,910 zoo.na Z9S5.JZ. JIil, 101 ... 11. , ... '1616,J'IZ '10'6,016 
SCI HISC ACPAIA SVC J911,IJO JJ5,6H IJ,219 IIJ,'116 hi, 1J6 ,.tH 2,H6 !i'l,112 
SJ H(OlOIH H(ALJH SV o. o. 'l,JZl IJ ,6J2 1,269 o. ... o o • 
51 [OUCAllON S(AVIC[ HJ9,61Z 201,1911 IJ!i5,J2J JJ20,912 120.2 .. 1290.990 IJl5,IIJ 1210 ,26) 
S9 OIH[A SERVICES o. o. 21.10. sso.111 1002.112 110.112 216,•U J19,JOJ 
60 OUIOOOR REC I ,6l1 ...... u.,u U,90 116,JOI .. s. J9J 16,106 Jll,910 
61 SCRAP o. o. o. H,011 SZS,"99 111.951 6,111 o. 
62 HOUS[HOLOS !i0122 ,60'1 l!i2!i'l,9'19 1962,SU IJUIJ,109 2001,ZH 11015,1151 111119,051 IISOJ, JOJ 
6J PROP[AIW PAWHCNIS 101,.11, 2'19'1, 99 l SI02,Ut 1'2'11,920 11110,HS JOU,'101 HU .ass 989,999 
.. fCO[RAL 60Vl 121,.s.9 1196,09 ZSJO,O J ISJH,Sa. IZIH,295 101,JIJ IJIH,201 uu.u1 
U SUI[ 60Vl n.n5 59,UJ IJSJ,'12l IOH,SSO nu.on 109.,21 Jll,J!i9 610,'199 
U LOCAL 60Vl 212,.u, 111.011 ..... , .. lJH,221 1u.11s 212.161 195, JIJ 115 ., .. o 
'1 D( PRCC IA II ON 10905.099 J2'11, Ill Jl91,'161 JU1,SJ6 'IJZJ,99'1 2002,9toJ J6H,991 2Jlt2,l11 

•· lHPOAlS 65J9Z, 121 11191,SZJ 11Jl,CIH ZOOUJ,650 115Ul,195 29692,102 99119,UO 111091,9'2 

JOIAL VALUE ADO[D "HS.US 221 ... 102 ll99!i,2JI ZOIIZH,1'11 21'1191,SZO IOOSOI, 519 2009JI ,2!i0 919J0,51e. 

I OIAL PURCHAS[S 191119!>. 000 !i911 J,000 U"9J,OOO uzz51,ooo J09ZJl,000 2219110,000 112,010.000 206to I J ,OOO 
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-----------------------------------------------------------------------------------------------------------------------------------
11 II 19 20 21 22 2J 2• 

-----------------------------------------------------------------------------------------------------------------------------------
51 L[G 1 &CCl 1 [NGlllPAO JU,U9 U2,JIO 21n.,u1 202,JU 210J,U2 2•J5,811> JHJ,291 101.9,102 
S2 LOOGING S[IIVIC[S •• .oo• 101.900 JJJ.021 1.20• Jl9,900 , •• ,. 251 5ll,91J 95,51• 
SJ PUSON&l UR,VICH ••• 169 2,0JO 159. lOJ ,.ou uo.120 ,.216 16• ,536 IH,215 
S• PHOIO,&HUS(lRlC 91> ,081 Sl,IU o. o. o. o. 520,180 UJ,IJJ 
56 HISC BUSINESS SVC IIU,069 lllS, Ill •o•o.i .. ,11.1,1 UlS,912 5002, JJ9 JIIJ,,20 62U,66J 
51> HISC R(PIIII SVC U,l>H SU.SO. 1525,0ll J5 .5,0 .,, .• ,1 110,.21• 106,205 1,0.009 
51 HfDlOIH H(ALIH SV 1.011 o. 19., .. 10,19' ll,IDJ . .... 22, I JJ ll ,JO 
51 (OUCAIION SfllVICE 601,U9 SSJ,911 un.na IH,060 2160,191 1,sa.105 2120,566 •tJl,HJ 
59 OIH(II S[IIVIC(S 15,)66 II.JU 50,.uJ u.,u 119,lll 20,9JO 200.aaa 692,009 
60 OUIOOOII ll(C 20,551 o. 209,661 1,261 U,l2J 11. 102 J2. lO J •5,119 
61 SCRAP •. ,sz . oz o • •• ,o.2u IIU,519 o • •• lSJ ,.JU 
1>2 HOUS[HOLDS 521' ,2JJ 5'210,JU 9JOJ2, 116 29'110,lll 121912, 129 5u,o.9JJ 1,1J2•.Ut JI JIU, JOJ 
6J PROP[IIIY P&YH[MIS 10D6C.,9.0 ZlUl,OIJ uou ... 1 IU20,l6J J6lU,8'5 2JllJ,5U 59Joo.u, 52250,922 
i., f£0£RIL liOVI 22,s.,n '516,lll non.au 5lZl,lll 20591,20 15161,llS USU.SIi 22'•0, J25 
U SIU[ GOVI 2c.s.,9• 252.516 1025. JU au.,-, 1'55,JO 5J2.C.06 991>,921 1011, 950 
1>11 LOCAL liOV I 151,60• 211,912 ..... ii ai..,o, no.o.a 6'1,JU uu.s.a n•• ,510 
61 OfPAHl&IION 2JJJ,l6J 5902. J96 auoz.,z, ,au.au 1105,002 1912,119 12511, 190 22111,1>19 
1>8 IHPOAIS 5151>9,•U .UJSZ,16' 1Jl20,HJ UUl,'22 llDlOl,160 1'1162.5'1 161011,Jl>J '51250, 111 

IOl&L VILUf AOO(O 20h•. JJ2 f>Ull,OJ6 1912 ... 010 5uu.111 19'55',211 9010,121 2,0,os. 111 •11215.1•1 

TOUL PUIICHAS[S 9JJOO,DOO lloJJ00,000 ,onoo.ooo IIU00,000 unoo.ooo J2J200.000 511100,000 916100,000 
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< A6AICULIURC S(RV o. o. o. o. o. o. o. o. 
J CRUD( PCTAlNA 6AS S.012 • ii.2 o • • 559 21. 950 o • o. U51.12J 
• N(SIOChllAL CONSI o. o. o. o. o. o. o. o. 
~ lOHH,FO,llNSI CON o. o. o. o. o. o. o. o. 
6 INllUSTAIAL CONSTA o. o. o. o. o. o. o. o. 
1 fACILITI CDNSTR o. o. o. o. o. o. o. o. 
I IIAINllRCPA IA •119.111 101.uo 160.591 ....... 1112.,00 u.u, 11.uo 2J6.111 
9 fOOOlKINOR(D PROO IS2.h9 92.JZJ 2 .... 5.111 lh.'99 o. o. o. 

ID IC&lllC lllll PROO 12.u11 JS.15' a.J02 210.9,9 ,.uo o. o. o. 
II APPAIFL,Olh(N ICa s1,.ou 211.au ,.uJ JJJ.lh uo.1n I' .202 o. 16.512 
12 lUHflRl~OOI) PROO 258. Jh 9•01. JOO 1.02, ........ JU.9J6 ZOl0.12J 29 .909 o. 
IJ fUkNIIUl(lflllURC u,.u5 u ... ou ,UJ zu.,i. u.n6 o. 9.'95 o. 
I• tAPCllAllllD PROD 122U,01 uu.u, 12, .... 1oa1.u, UUoh5 u.uo 19.221 22,121 
15 PRINIIN6lPU~llSH 15U,UJ 15'0.'109 Jtl.016 uu.u, 962,212 uu.2,1 519.JU 8',JU 
I• CH(KlAllllO PROO .-,.au 129,IU 111.11' JU.ZU HO.SU 9.llJ 2. i.o JS.950 
11 P( IR ACHRH lhll 115.IZO u.159 5.559 ,.210 101.2u .,.101 J.UO Z1 ,OOJ 
I• NUBllA,~LAS,L(ATH llZU.J56 s111.1u J'l.992 100,.2u, 0611.206 ..... 29 ..... 5 .5 JI 
19 Ll,SIO,CLAl,CONCN 112,211 .. 25."62 u,.991 2U.JIJ ll'IJ.119 u.ou u.,n o. 
20 P~INARI K(IAL IND IJJS.520 9!109. JU 121.51) 261.1)9 n,.n, 9.221 11.ou .u1 
21 fAb K(IAL fROO 6St.'1,1h 2lJU.lll 1'9' ,Z$0 2509.195 1905,992 J5.5o .. u.,o .. 1511.116 
21 PlUNb 1 HT6,R(fRl6 1151.IU 510.591 J,925 z,.100 161,152 o. u ... o o. 
21 IIACH (I (l[ClR(fA ... , ..... 9 ,,.sa.iu 1115.216 ,o.u, 199'1,ZII ••• 511 Q • 1., .. 
2'1 (LCCI HACH,(Q,5111' ,o,1, .111 1500.'IU 192.611 211.211 1'05.906 109.910 IZ1.21i0 U.05' 
25 AIRCIAFl,PIS,OAON 5'555,900 9.115 o. o. 12,.02 o. o. .JZJ 
2b IRAN (~UIP (I AIR "191.UJ I HJ0,21.0 2,192 29,06 111J2.JJ6 ,.101 109. 192 ... 1sa 
21 PROf 1 SCl,CON INST 1ou1 .sn u.u, 510,2U o. 161,IJJ o. zz.ou 1.111 2M HISC HfC. 1110 1569.9'6 112.u, Jl1,91J '152.515 u.2,0 J.12 .. .... u o. 29 IAANlWAR(HOUSIN6 1095.9'1 11011.su 961,hl 1on.,11 IJ9Z9. J05 156,UI 151.11) JJ5,,.02 
JU l(l(PH6NCll(l(6RA 59,., .... 2 1120.291 12',UO JU,h5 I09U.UJ 0, 119.5)1 2Jf,.115 JI IV,RAOIO,OIH COIIH 11.1111 I0,2U o. 11,111 llol,1J5 .., .... 216.21' 59.1 .. 
J2 6H SCRVICCS 1'12,HI 210,ZJI U,219 U.JIZ 1029.56' 19, li69 ,.no ..... ,u 
JJ Cl(CIRIC S(RVICfS Jhl.026 u,z.z,1 u,.,u lh.J'l1 6'195 .... 1699,5)1 ,u .255 121.J'IJ J• wAl(AlSAN SVC SIS 05.UJ HJ.160 I J0.159 16,50 59l. J05 J••-265 60.US J5.2h JS WHL AUIO,PISLSUPP JI .... ,u.021 ••• JZ 9,190 l'IU,111 o. o. 1.11, h ~Ill LAOCLAH PROO o. o. o. o. o. o. o. o. J1 •Hl HACh,(QLSUPP 'lli>J. IC.I> HU.JU 'IJ'l.25' •9.J9'1 1085,lll 2,,. ss, .9 .. 9 10., .. 9 
JI ~Hl PClklA[l PROO au,. 561 IJOS.061 1.10, JO.OU 1605.591 o. 11.2u u.uo J9 6(N(RAL ~HOlCSAlf 2U05, 119 11019,2 .. 161.951 2110 ...... JOU,11' 110.u, 101.ou 591,.951 •u lalD NAI ,HDw,rN (Q 5,.o .. 1501.90• U.960 155,DIO 25J,16' o. 2.559 I ,J12 •1 ~(Pl,VAR SIOR(S 1,.,11 o. o. o. o. o. o. o. H fOOO SIOR(S o. o. o. o. o. o. o. o. • J AUIO Ol 1 SV SUA(P 1211.eu 2219,0JI lil.261 105. 110 JJOZ.JU o. 20. 10, s..2.,2, •• APPANLACC(S SIORE o. o. o. o. 1,611 o. o. o. •5 fUAN 1 110H[ (OUI~ 1.516 o. .190 o. o. o. o. o. "' lAllORINM PlAC(S c.8.))1 212.1n 261.hl u.on n,.ou U.HJ IOJ.'95 0, • 1 Oh1(R Rt"IAIL 2"11 .001 ,05.111 10,IZJ ... u, ,19J o. o. o. •• bANKLCN(OII A6(NC J9'10.915 IJJll.111 2U.OJ• 11, ... 29 100,1.,u a.96.112 J•• .905 911.91• •9 INSUAANCC CARRl(A Ul ... 112 2956.5'5 JU.JU s, ....... 22195.986 IZO, 115 .... 091 116.0h Sil f Ill[ 1 N£C 1180!1.C.ll> ,H.862 '5,'189 U1.JC2 JJUJ.912 65'11. JJO 110.280 )059.261 8 



Q ... 

... 
N 

. 
N 

.. 
N 

~· ,_.,. ... ,.. •..o•-~IIIN 
N. '""N •O,- ,_.,.N,-Q•• 

~~.-~~.~a:~.~":'":":~~~ 
••CC,-•Cl4#4Q4Qlft4NNQ 
,__ ~0 '""•• =,-~,--'""N . .., . ~ ......... ... . . ..... ,,_,_ ... . .. 
,..g N •• ·M- 0111.,_ __ ,,_, 

•"" •N- •~- -•ia~•·• 
~~ _,..N --•.~~~~~~~ 
,..•=-••=..o~Na•,-,..Nae,
•- ~0111 Q~ N--~•·• 
4 N ... N N..OYI --N 

4 ,_NYI N,_ 

-•=~- •-M"" •··•NC• -~•.,,.• •N•"" ,-•=•••• ,_ • .,.., •• ,_,.. 11111..0•""N• .................. 
oa,,oc,.-"",.Q••""""••••N•= N ""•C""O•""• • ,- N 0••..0-NI 

'"" Cl,-Nlll,-4 Cl ... _.,,. """" 

-·~•=•• ....... -·~•-""..... .,,.N •• 0-N •••••NC .N •• ,_N4,-4M ,__~.,,..,_. .................. 
•••••,.. N•aa•-•=••"" N40.IAQ Q4e N,..04•0"" 
'""•-N-111 lll""N •·••C•• 
Cl ·- •N- ... N·-

0- .... '""· N 

•••••Nc-~c•,-N-NQCIC NIIINCC .......... ,,..,_a••O _,_···••""•-N·-•-=•• . . . . . . . . . . . . . . . . . . 
--""••- -a•,-N""•"'"'"'"' Ne •Ill lllt'ltt ,NM.,,.NN·• "' =- ~ ........ , .... ~ ·-- ... .,. "' "' 

•-=•-iaMMN. ••N••N• ••-,-0,-0,eN ,,a,,., • 

~~~~~~~~~~-~~~~~~~ N•ONCM•N- o ... a.-• ...... 
,__0 ""• N# """'""-•-· ·N- • ""- _,_. ___ _ 

.,.,.._ -e .. 

N ... .. . .. .. 
Q .. .. 
Q -.. .. .. 
• .. .. 

~ .. .. ,, ... 
• 

.. 
Q -. ... .. 
• .. .. ,, 

~ ... .. 
"' .. .. 
-.. • .. 
"' ,, .. 

Q 
Q 
Q . .. 
Q 

• .. .. 
Q 
Q 
Q .. 
Q .. .. .. 
Q 
Q 
Q 

• .. ,, ,, .. .. 
Q 
Q 
a . -N .. 
"' 

Q 
Q 
a . 
a 
a • .. 
• 

Q 
a 
Q 

Q 
a .. .. 

•••-N,_,_,_.,_,__N_N,NN. Q ........ NNN ... C•••·-·"•· e 0 .o••IIIN"",_.,.. ...... ,.,,. ...... • Q .................. 4 4·-••CIIINN4-•••••··. Q N ~--·N,-N4NQ """''""""•N ,_ 0 =N""-:• =N- =!:~..o~: Cl: 
•"'N -· • "" .. "' . 

Q 
Q 
a 

~ =:~:;~=~~==~=~~~:~ 4 ~ 
~ ~ •• , •~N••-•~·-· ~ N ~ . ""' ,.. _______ ~ ... 

• • 4 ""N N ""' , , . ~ 

:111~ ~ ~~ ! 
Q., .... u u"" u z 
~~-w >%>"" .... Q «-»~""""-«• E w 
~>«~"'9 -'WW ~- Z Q"" za~~~«•""-u c> Q ~ ~ 
ww""""a-• »w ""~C••- c"" •"" ~-c:zaa Q ~>>• c 
- -'E~~ Qw ~~ 4QC ~: 
~~•c~ .... :-""a o-~~J-111 ~ ~ 
1.o,.zz ••a•- o :arc ""'- -' ar 
◄ -oo ocmo~wwmw-'wm c ~ 
-~~-u~~""'w0c111~w•cao > ~ 
~~ao""""===•a~oac~~~ 
-o~=--•=•~~osw•Ow& ~-' ~•~•~cc.o~""=~~""•~- c c 
•N~••4~a~Q-N~•~·~· ~; ··-········ ........ . 



0 

" 

4 4 •NO••~• 4 ~ •-··•N-Q --•- ·N•~~ 
m 4 •••'""~-'°" 4 ~ ~-~~~'""N• 04•C • -•=~• 

• • • • • • Cl Q .-:":"":"":~~-= '"" • .r:~~-=r-:~'":'-: IIIN'""• • Q .~4;~~'": 
aaaacao~= =~-~~:t:== 0 ==~=:=:~:=:~:==~~~:==~=-::~: 

~•- N ·-- ~ --· 

-a~ N••·-·N~••aN-~-·~ - ·••NNN••~-N~- .~ ••••• , •~a ~-~N•-·····-•--a- - ··~•-o--•--N• Q~N •N~ .. •N• NN•••••~••••--•~- e •~•••~~4•--•C •NC••--• ................................................. 
• ~•-ocoae•N~•-o~••••N-~NNCCaN••••••••N•••a•-•c-o.o, 
~ ·- a ... ~.N~•-·- N~•- ~ ·•-a•~···~--~ •NN ·•-•· ~ ~ •N• •N ~~ ~N•• •··••~-NNO~•- • ••~•c 

~ ~. ••O 4~ •N· • • -N• 
• NNf 

• ~ .NN•~·•··~--o• - N•··~~ •• 400 • • a•~•: • • ·•-=~••aN•~·-· N ·N•O•-·- N-- •• -~-=c 
Q • •••--·••·•~·N• ~ 0"•••·•• ~N• e • a•-•c ................................................. • QQ•OOOO•oo•- ~N···~N~•-•=-a•-N••·••=-•==~=•===•-~

~ • ca• • •• • -~•-••• •• N ace•~ 
•• N ··• - N 4 ••••P 

.. .. 

.. .. 

.. 
00 

N N • 

• •--N••'""0•~-•'""0 0 --N-•-·- ••-• ••-•r • '""•N•=--•-~~••O • -~=•-~'""- =-~• ~ •~•~O 
~ ·•·•·••=•••--• a -N0-~0~4 0'""•• • ·-~•o . . . . ....................................... . 

QQOQ•OO----•=••••'""-•-OOO•-•N•'""••o-o'""•00'""00-•~-• 
~ -•'""•••=••'""··N· • ·-NNN•N- •OON - NO--~ '°" _,.. •- • •··•-eNN ~-· • •N-•w 

'"" -- '"" '"" ... 
N '""N•'""••'""-•-~••· MON-·•'""N~QN~--- •-0 -'""•O• • -•--'""-'""N••-••N •••'""-••O•O••-•· ON- •-OM~ 

••••••• ~ •• "": "!-: ~-: ~ ~ ~ -:--:--:.":-: '-: • ~-: ~ ~ ~ "1! "!a;":"!-:-:-:~~ • ~ ~ ": • ": ~ ~ ": ": oooocoo•oo-~•••••=•"•O••o•N-•-••oNa---• =•--aN••'""~ '°" ~---•a•• ,...,... M N·'""•••NOMN•N • •~=-~ 
• ••- • ,.._ a Ne• -•N - • • '""••-

N N• '""~~ 

4 '""••=•-•••=-••- •NO••-•--o N-•• N O•~•= 0 OQM-~0'""-•'""o•-- ••'""•~•-••• •-~- N •=~•• 
•••••• -~ •• ~4:-=~~~---=4:-:U:"1!~9:~ .-:W:~""!~-=~~~~ .--:-:-:~ • .,, •• ~o;~a:~ 

~ ooooaaa-oa-••-••••- -==•==•••N•~•-•=N-N,oo,ooe•-•'"" 
'°" '°" -N •0••4 ··-• N •'""'""••-•N -•·· ~ ~•O•Q 

4 • '""N • ••·· •NN NN• - ~-•-N 
, .. 00 

• 0 

"' 
.. .. , ·•.,.~•-•--·N 111,-..,..,-0_,._._.N,_"I ~--"'••····-............. QOOONO•-NO•-Q'""••••••~= 
~ ~ ~-~·•-·N ~• ~ N~ •• N --_, 

-N N •N-

...... ... ,.. .. 
N Cl Ne 

N--•CI .. N• _ _,,..4 N•e . .. -.. . 
..... 
00N -.... .. 

"' 0 

. .. ·= , .. . ..... . a,.. •"'===c:aoaac:1,.,•a 
Q.N,- • -t'\I ·-N ,_ . 

Cl NQ00QCl~QQQMQCICIQ O a .. o= ... '""Cl a.a .... ,.. ==~ 
...... ~-~~~;~~;~~~~~~~~-~-~~~~~-~~ ~~~:. -~ -~~~ .. QCIOQQQONCl~ ...... -N~-N-'""••-•=a•=·•••==~-a•-~-==•=aac:1 .. 0~ 

~ - ~~_,Cl,__,..·~····•• 4,- .. N N,- 440N - ,~~ 
• -a --N• • ~- • CO••~ •~~- C •N~ 

4 N• ~ ~ N_,_ 

"' 

"'-za aa• wa :aa «a..z~• cz "'"'a.a awo ~~ ...,a 
a>c~o- oowaao:aa-c.1z 1.1-~=-w1 ~a:~ ~>~0~0-w ~Cl: "'z-
oca:1.1z~~• am-o~•~oz~z- -w~acz z~o ~~~a::~ac ~ ao~w w-
ar:w o z• a.a.. a::•a..-ca-wo c.ca:ai: •o --,u .na..:,a.~z:: .. .,.. __ '-' \OCI: 
G."' ◄ u-o~ Cl:G.M -~ •'-'•O-~~-- .,._ >UW"' ~~Cl: _.,.~c CCI: 

Z ~UZCl:Q~w -a• -••C~W'-'W~WZQ~w:~~~~-W--•0 ~ Q-- c 
ww~•Z o-w.:a•w~Qw~••a..aw•• ozo--ww.,.•wowo2-"' w1wa..--w 
a::a::ar:c-•uca::-•ow-a..wcaccw ••:a..a..y-z~ou"' a..a::~a:aw1w»w c==•- .. c o..az::oow,_..,_..,_,_z::.it,0wu •- • r.ww •- z •1111 •w:a: C1:W1tc.1w••=w •-w• •-•wz •:aca•1.D••a..u c• c-:1-1.1«zo»c.1coc.1:a:: •aco •uz:zwww'-' 
••a..%C1m•a::•w•w:1cz~w ••••r•~-~~~co-•-~-o'-'-••C•••o-acmzw :,:, ww••~••w•-..,- ◄ a:ar:oa:w•w c~~%:a:Q~~~~~c~c4>..,.Qw:m ~•~ 
uYwO •V11••..,-•w-2•_. w- ◄ ZID •ar • ..,Q.. ◄ W'l•Cl:c~za..czz::.., a: •acs ... cz. 
--a-z:1•za-cazwzzcza~z z:::uuz-~zwa uw ~ -ao4z~w•:t• 
arar:,w1z:au-o ... a...i:a::o...•w-a •••:twwarco""c-" •.nw•-•••ZQa..O•~iz-::""« 
~~arwo:ccowo-.:1~ccs:w:1-•c• ◄ ••arar•arw>c•4==•:~•wo~a.:, ◄ •cz
ccuarc.1-~z~-c••O...~~a..m1.10...~a..E~ ◄ -~~---~~~~~~~~aa~cc•~o•-• 

-N-·~•~·-=•N'""••·-•~=-N-••4-••Q-~ ... ~.~a•a-N~•~4~-•a ----•-----NNNNNNNNNN'""'"""'°"'°"'°"~"~~ ••••••••••• 



••·-""• ,-,-4 ,-4,-N••· 4 Q 
••·•-"" ~aC •N•••N0 ~ Q 
~ ... ,... N-· ···•-""C. Q .................. 

Q -•""~••C-N-CN••""-•• • e 
# N4 N ... tll ~tllN •-••,-•· 0 e "" = ,.,._ ... ,,..,.. •• 

- 40N --c N ~ 
N- • 4 

... .. 
• Cltll•""'•""•"'•"° 111"1 •4NWl""'"",-,-Q 

• 
Ne• _..,.._N or-, -.-•=="'• ,.. ____ "'_,.. . .. .. .. .. 

N 

• ... 

.. ... 

... .. 

.. .. 

=•---"' _,..,,. 
Cl ll't • N a- ~,_C4•N"" ... 

,- ,_ 4 N ,- it, 

,N • 

•• QC,.. ... CIN-4~,-N 
aQ et11 -·· -N•""•NN N"" •C NC"" .. ,_.Q~""C . . . . . . . . . . . . . . . . . . ••=c•.-c•N•o,..•-••N-,.._ .,.. "'·- ==•=""""· tllN 4,- -"" tll""-"",_w,,-. NN ,_ ... N ,_. ...... _ 

·=- =•""-•-·-·-=•,..,.. tllNC ""•••""~"",__...,,_.,_~ 
•-• N-•·,-••""C""N••,-• ................ . ""••o•a~••"" •••,..o•• •-"" •C N""• N•t11t11•N• •• N• ,_ ... ••••O•,_ .... ""-.. . ... ,.. ___ ,. ... .. 

N 

Netll •N C•N ,_ ...... . 
•--•""CCC •••""•N"" N,_~ N• 440 _.,_,....,_~ .................. 
,...CQCt11CCt114CWIWIN""••t11 
,-,-4 N. ■-- Cl""CleNN. 
•- ·- N- ""N,-NNWI• 

WICIC •• ... .,._ 

••• .... .- •• C ••CN-•~ .... N11t••""• """"N•4·,-
,_, .... ~~~~~~-~~~~~~~ --~=•=••CNCt11t11-•••t11 .... .,,_,._ ... ,.. _ ... ,__,_,..c, 
1114 ·• ""N ••eWINWI• 
-"" - "" 4CN -NN 

.... ,.._ .. .. .... ..... ..... 
-•- N 

.. ... .. N .. .. .... .. .. ...... . . ... 

N ... 
... .. .. -... 
• ... ... 
... .. .. 
N ... .. 
;:: 

-• N .. .. 
.. .. ... . 
"' • ... .. ... 

• ;;; 
•===-•===aawta•==•• • WIN ,-w, WI~ WI•"" 
~ .. . _ .... 

"' ,.. _., -.. , 

--
0 
0 .. .. 
• .. 
0 .. 
0 . 
• .. • • .. .. 
.. 
0 
0 .. ... ... 
• .. 
0 .. 
0 

8 .. ... ... 
N 

0 .. .. 
.: -• . 
• 

QWI CIN ••C .,_.QC•4 ,_ Q 
,4 •· Wl•N ,---•=~• N Q 
CIQ C4 """"0 -·N~·~· ,- Q ....... 

"" .. ,caMWIQNNCCNC-N••> ~. 
~ .,.. -- ~~~ ~""~=~•~ Q 

4 W'IW'I ~- NN4~•-• ~ ~ 
~ = •=•-•oa,.. ~ 

,._.,_. • ~ N ~ 

N "' 

0 A ._, >.... "" 
Qt ,A.... > .,, i.. 
~ 1M 1,,,,1 U !ill \.I Z 
~u-w >:>"" i., Q ~->~.,,.,,-~~ z ~ 
~>~w"" •Wl,,,,I ~- Z Q"" 
Z~•wwarc.,,-u C> g Q ~ 
~w~~z-w >w ~~o--- ~ • .,, :-◄ =z~~ Q ~»»• C 

•Slill~ Ow •• QQC W : 
u~ ◄◄ :w:-~~ O•~~~-~: u 
"-'ZZ -•«-- 0 :arc U• ~ CC •-oa ac~a~ww~w~wm ◄ : 
-~~•ui..~uwQ ◄~~~-◄ «O » ~ 
~Q~Q.,,~g~:-~~OQ ◄ u~~ 
wo-:--wa•:uaarw-owz - • ~~••zzzwo~.,,:~~.,,-~- c c 
-~~,~4,--~0-N""•~4,_. Q 0 
~~~~~~··~•44444444 



-----------------------------------------------------------------------------------------------------------------------------------•• •2 •J •• ,s •• ., 0 -----------------------------------------------------------------------------------------------------------------------------------I AGRICUllUR[ PPOO o. o. o. o. o. IU6.c.JO o. o. 2 AG~ICULIURE S[RV o. o. o. o. o. o. o. o. l CRUD( PflRLNA GAS o. o. .c.c,S o. o. o. II .2l9 ...... • kESIOlNIIAL CONSI o. o. o. o. o. o. o. o. s co""·fD,LINSl CON o. o. o. o. o. o. o. o. C. INOUSIRIAL CONSIR o. o. o. o. o. o. o. o. J FACllllr CONSIR o. o. o. o. o. o. o. o. 8 11A INI Ul£PI IA IU ,IO• IC.9. 129 111.c.JO 1111.111 211.501 c.1.,01 2,s.o•• c,q51.101 9 FOOD,JINOR(D PROO 12.,21 20•. ,o. u.1s2 12.au ...... 6JJ65.H9 ll .9C.2 2 JI. 182 10 JCXJlll Hill PROO 29.259 ••• 921 o. .J96 ••• 52 J.Oh 1.101 o • II APPARfl,OIH(A Ill JUS.102 o. 21.f,OO •• uo • •• oo u.us 159.111 21J.19C. 12 lU"BfRlWOOD PROD IOJ .o._ u.110 o. •·••o 2.,20 o. 6.021 o. ll #URNIJURftrUIUR[ 92.602 u.uo J.1'10 r.uo 2.,20 u.c.u 1.1 .. ZOU.JU I• PIPCRLAllllO PROD 216J. J96 20.2'0 .... o '11'.511 11.120 115. 990 •ll.9JJ JI .011 15 PRINIINGLPUPLISH UJ6.Jl5 22•96.111 •DOt.520 2121.111 '1090.191 2012.211 •191.tJO c.ou .... IC. CHf"LlllllO PROD 21.029 i..u, U .22, 2,651 2,161 SJ.Ju •I .,u 12 •• ,. 11 P(IR R(HRH IND 22 • 605 2'.IH u.,11 ..... 16.910 21.sn u.,22 1.229 II RUBBCR,PLAS,L[AIH 11 ... 0 19.100 JJS.910 6.U0 11,11.0 .,.101, 21.216 •••• 91 19 GL,SIO,ClAY,CONCR ,., .. ... szo U.500 o. 1,100 o. .SIJ • • • 111 2U PP IHAAr "f Ill INO o. o. 11,IJJ a. o. o. o. J,960 21 #AB H[IAL PROO o. t.oo JU.'IC.O o. .,c.o 21J.219 o. 156 .060 22 PlUHB,Hl&,RCFAI& 2 .. s .us 19.160 o. o. o. 219.219 o. o. 2J NACH ex flfClR(FA ,190 o. 160,U0 I, 100 o. 2J05.200 o. o. Z• llCCI HACH,l0 1 SUP 2DJJ.J09 11.220 UJ ... 0 20.00 12.uo ,19.1,0, Jl.991 l25.C.9U 25 AIRCRAFl,PIS,ORDN o. o. o. o. o. o. o. o. 2, IRAN [QUIP fl AIR 15.aus l•J.101 JUJ.1110 10.uo t'l.120 U.912 11.109 2'.112 21 PA0f 1 SCl 1 CON INSI o. o. o. o. o. o. n. o. 21 HJSC HF& IND 105.290 10 • 110 un.200 11,110 1,910 IC.OJ .C.06 .. 9.599 121.•11 29 IRAN,WAR(HOUSIN6 2112 ... 0 1152.56• UDJ.129 660,150 u,.u. IJJ9.2'9 121.119 IJU.IJI JO lflfPHONf,l(l(&RA as,.122 •SJ• JII 1699 .szo IOl.051 1511,UJ 12Jl.66• JSJ9 .2n 5115.520 JI IV,RAOIO,OIH co"" 1009 .o. 15JJ.51J zeu.120 1521.JJS 1119.696 1291.911 l'21.Jlll J6J9 ... 60 J2 GAS SCRVIClS 81>.ZtJ 2, ..... 211.091 Jl,JIO s,.c.o, J0.029 221.UI •u.101 JJ ll(CIRIC SERVICES ,ooi.s2s 5102.SI• uu.oo un.•u 1195. HJ c.u,.ss. 1262.UJ 296•. 120 J• WAl(RlSAN SVC SfS HJ.JZJ 596.HJ 
1151 ·'" 

au.as, 256.166 2091.6'I J61.6H 100 .I 90 JS WHL AUIO,PISLSUPP JO.OSI 11 .... 0 un.s,o 12.s.o ,.no ,., .. tJ.UJ JU.OU 1, WHL &Roc,R(l PROO J. JJ9 • .-.,01 1, ·••o o. o. IJUJ.912 o. o • JJ WHL NACH,fOLSUPP 2n.,1. 20.2,0 u.uo • ,.sou 5.500 o. o • JJU.JJI JI ~Hl PflRlR[l PROD 110. 551 12.91. 2H.o .. 29.111 u.11, s, ••• o us ... s, J.522 )9 G(N[RAL WHOlCSAlf JU'l ,1'15 91•.su 11211.ho 2'12.119 Ul.199 UU.JJ9 '91.19'1 5•89.SU •o 8l0 HAl,HDw,F" co o. o. 11.•11 o. ••-ZJJ o. o. o. •a D[Pt,vAR SIOA(S o. o. o. o. 11.191 o. a.sn o. • l FOOD SIOAC S o. o. o. 2,IJJ o. 20 ... 915 o. o. 'll AUIO Pl 1 SV Sl£RlP 2u1.c.12 190.C,JI 29521 .J9 J 290. JJI ...... 9[1 Jl9.J90 112• .s J6 s,1.021 •• APPAA£ACCfS SJOR( o. o. o. 1,021 o. • •• 29 o. o. •S fURN,HOH( fOttlP o. o. 0, o. o. o. o. o. •• EAllPRINK PLACES •o•.910 1•1.oc.o 211.100 1u.,1v 1n.neo 112.u, JU.U2 o. U OIHCA Rfllll 12.020 s.soo J55 • JUO 1,.120 1,s.200 1110.151 JOZ.JU o. • I DA11UCA(OI I AlifNC auo.eu 19U.J'IJ "619. JIO U9,0SJ JD'6.SSJ 29JJ.9h •011.2u J58•J.Zc.J •t INSURANCE CARRIER U9J.65C .... 9. JI] 5165.200 '196 .918 21011.'95 OJJ,Hq H91.U9 62U ... oo SU flH,NfC 22JUJ.2c.• UISl .119 20251 -•21 ..... 92• 1119.102 206., •••• ISC.U,525 ••111 .115 



• . 

.. 
• 

~ -··· -•N -c~~QNM 
~ ~-·• =•C "•NMCN-
~ ·N·~ ~M~ ·~··•·· • • I I I I I I I I I I I I t I I I 

•C-•M•QOM•C••NMC-• • NO•- ,c- ·~••N~Q 
~ 4N N•- •-N••·• -= ~M •=•-C•• 
N ~ --· --M ... -
N~C~•- M·- •••-=•• ••=-~M =·• ··••=•-
~~~~~~-~~~-~~~~~~~ • MN•••=·~•=·-·--•·••CM- ··- M•~·M·· -M •MW QN -·-·••O 
N ~N. -=~--•• .. ... -

• . ... 
N 

• ., ... • .. 
• ... .. 
• ... .. ... 
N 

= . ... .. 
.. .. .. 
• • 
"' 

-•••-- ••- -"•oa•a N c --=~-N O-M M•~N •• N ~ Q 

•M•CeM ··• ···•·-• Q . . . . . . . . . . . . . . . . . . 
4 ·•-o-CC•N•OMN-••-• • "••-ON NM- ··M·-~eN•--•. ··-M--M •• MN ~NC- eM 

MNN ~ 

-Na••• •NC N····M• •••M~• CN• ••·-••N ·••=•= •NM -··-M·• .................. ., ,,_., .. ~ ...... -......... . • ·M•··· ••N ••C-M•· a- -MC -N MG•••OM 
• N. M •• MM . 
N•C•N• ••C ••••••" -·N••• •MC·••---= 
~~~~~~-~~~-~~~~~~~ • -M•N•MC•••C•O••·•• • N••••- •=- -••CNMe .N -~- Q~ NN·"•·4 
N N •~• •• . .. -
=•=aa• ••= N•eoo•• a-N•N• ........ - ...... . 
~~~~~~-~~~-~~~~~~~ 

~ =•"••NO•••aa-~aN•• • -•••·• O~• •ON-•~• t•N--·• -N N•MG••· I. - r N Ne•N •• 
I ••N • 
I N 
I 
I 
I •••a -a N• ~-N-a-tN•O •a-~ ~~M-•-· •<>•• ~- -N ••"'ON•• 
I • • • • • • • • • • • • • • • NIN••a-•a••OONO-••·· •1••• •- •- •~-- •N I~~-• ·- N•~- •• 
iN ~- • •a- •-
I .NN N 
I 
I . 
I •·••••~-N·• 0••••-• 
INNaa•-NO•• ----••M •·N•N·N•~- ... ·••a•a• 
I • • • • • • • • • • • • • • • • • • -•~N-•-•~•~•ON-N-•Na ••~••-•-•••N ~~••••• ••• ~N•·· •N4~••• 
tr •N r ••=-••~ 
I -NN • 
I 
I 
I 

Q "" u :.w .. 
CZVIW > .nu -
~..., 1111H.a WI'-' Z 
_,U_W >%>VI ~ 

as-»••1i11-sw z 
~>~~• ~WU ~- Z 
zczwww•c•-u c> o 
ww~w1z-w >w w1Lo•-
• .,,. ~-c:zas Q ~»•• 

• ~ZwlL aw ~• 004 
wwcc=w:-•• O•~~~-w1 
uzz ••••- o :me wc-oo occao~ww•w~w• 
-~~-WU~'-'WQC.nLw-cmo 
~Qao.n.no~:•cz=oQcuL~ 
wow:--wa•=uomw•ows ~~~~czz~oo.n:~~.n~c-
~N~•••~•~=•N~••4•• •••••••••••••••••• 

. ... 
N 

"' ... 

• • ... 
• -... -.. 
• ., ... . .. .. • ... .. 
.. .. ., -., .. • .. .. 
... 
.: -. .. 
"' "' 

"' .. .. 
... • .. 
• • 

.. ... 

"' ., .. • .. 
• 
.. .. .. 
• .. • .. .. 
.. .. .. .. 
• .. 
• .. 
.. .. 
C . .. 
"' 

"' .. .. .. -.. • .. 
• ... 
Cl .. .. 
• ... ., ... 
• .. 

.. "' Q ... 
C "' 

C 

"' . :, ... 
_. CZ 
C :, 
> ... 

...... 
C C - -<O Cl 



------------------------------------------------------------------- ---------------------------------------------------------------56 .9 50 u 52 u S• !>5 

-----------------------------------------------------------------------------------------------------------•·-----------------------
I A6AICULIUA( PROO D, o. II, o. o. 0, o. o. 
2 A6AICULIUR( S(RV o. o. o. o. o. o. o. o. 
l CRUD( PCIRLNA 6AS o. o. D, o. o. o. o. o. 
• A[SIO[NIIAL CONS1 o. o. o. o. (I, o. 0, o. 
5 COHH,[D,LINSI CON (I. o. o. o. o. o. o. o. 
• INOUSIRIAl CONSIA o. o. o. o. o. o. o. o. 
l fACILl11 CONSIA o. 0, o. o. o. D, o. o. 
II HAINHR[Pl IA o. •1115,Jll 11025,191 1212,551 ... , ,962 21,H, 112 21,J.55, IH,15• 

9 fDDDLKINDA(O PROD 110, 51] 52,020 Jll ,9'1' un.2u o. 59,011 o. 6•.015 

ID 1Cllll[ Hill PROO o. o. ,.,o, J,)09 2,.959 l,S29 ll,9U 2 ,1,91, 

II APPAA[l,OIH(R l(X o. o. o. 1u.ua ,.11.112 112,911, ISl,121 250,2•1 

12 lUHB[ALWOOO PROO .... ,011 5119, 101, 15,990 11,129 •• 199 0, U,805 ..on 
IJ fURNIIUR[LflXIURC o. u .200 12,JOO 21Z,9ll 2.au o. l'IJ,215 21,,09• 

l'I PAP[RLALLllO PROO 205,JU 1,)29 u.110 )'15.200 n.•n 2u.5,. 15•,HJ 21,,522 

15 PRINIIN6LPUfllSH 21191,2'1 11102,9111 -995,IH ,u.ou 1111,516 115"1,HI 12160,6H H0,501 

II> CH[HLAlll[O PROO 2,091 JJll,966 229,JII 112.u, JU,'151 6',052 ,u .91) n.•61 

ll PllR R[fLAll IND lll ,"11 u.211 0,UII ,.u, u.asq ZS,151 "''. au IJ .062 

II RUBBCR,PLAS,L[AIH IJD,1112 20. )59 916 .201 21,665 20, .1n u, ... , .. 152,IJJ 2,.111 

19 6L,SID,CLAl,CDNCR o. 2969•"' 5,UO .,.us ,u.ou ZJ,IU ,o.u, IJ,DH 

20 PRIHAAI N(IAL IND o. 112,59' ),)95 21 .50'1 25,152 0, 15,592 21.,119 

21 fAB H[IAL PROD D, 1901,111 IIJl,9U. 9,.2111 1'91.JU 195,510 Jl1,9JJ ,2, .5.9 

22 PLUH8 1 Hl6,R[fRl6 o. 202,9H 1,210 16',Jtl U,056 o. ....... 82,JO 

2) HACH [X [l[CtR(fA o. 0, zu.159 )1.)60 Ill, 201 0, 112,119 6,I ... 

Z• [L[CI ffACH,lO,SUP o. IU,JII JU,529 u.1n 119,591 262,1)5 1219, 10, 510,915 

25 AIRCMAfl,P15,0RON o. o. o. o. o. o. o. o. 
21> IRAN [OUIP (l AIR 2 .oz J 0, 21.100 29,.00 52,,91 J,966 11529,921 )'I •• JI> 

21 PAOF,SCl,CDN INSI o. o. 1Dl9,l9J o. .u, 21'19,119 150,0SJ D, 

21 HISC Hf6 IND l 220.50• 112,125 2Jl,h9 21, ••• , 5109, 12, 551 ,96) 916 .u, .... 699 

29 IRANLWAR[HOUSIN6 JJJJ,JID u, ... o 5009,651 569,515 Z5ZS,JJ6 200,115 529'1,0U 119 ,2511 

JO ICl[PHON[t1(L(6RA Jl'IS,222 Z216J,U5 llU,JU 2251,2H 1291,901 1,0J.991 1122. ,n 516,150 

JI IV,RlDIO,Olff CO"H ZU,115 1191, us u.uo 191,991 U5,'25 12U,U9 5915,0S 1,3'2 

J2 6AS HIIVIClS J0,509 1121.n, 55,010 220,DD'I 19J,J2• 110,510 291,UI 12,299 

11 [L[CIAIC S[AVIC[$ 69)) .,oz UJU,012 111'1,tU 2101.1u 'IIJ0,522 2110,1'9 ,,u.10• 219,911 

l• WAllRtSAN $VC SIS J,602 599, ,902 u,.101 01.n, 1111. )JS 612,599 IIH,511 105,1611 

JS WHL AU10,P1St5UPP 115,115 o. JJ, 120 o. 56,JDJ 11,552 605,96' 2 • )5 J 

JI, WIil 6AOURH PROO o. o. 21>,650 1101.,21 1,001 20•2 ... ss J2. 126 o. 

JJ ~Hl HlCH,(QLSUPP HSJ,11'19 o. '11,621 o. 2661,'IJJ 5,'IJ,'111 210.150 o. 
JI WHL P[IRLR[L PROO 1,J9. 2'12 11,.100 111.n2 JJ,212 156,59'1 151,112 2Jl2,]J2 •J.161 

19 b[NlRAL WHDL[5Al[ 112,.1,1 IJU,IIJJ n5,.u1 1115."95 us•.90• UIJ,2'9 ,011.261 2612,121 

'IO IILD HAI ,HOW ,fH [Q o. o. o. 9.)6' o. 11. 199 )6.551 l,Ul 

'II O[PILVAII SIOR[S D, o. o. 25 .019 o. o. o. o. 
,2 FOOD SIORlS o. o. o. 561,61ft ,.,n 1, ... 21 o. o. 

'11 AUIO DL,SV SltA(P 1895, 511 211.i;,1 59'1,691 u.2,0 uo. u, 112,IU 210,,,.6 i-•.001 

•• APPAALACC[S SIDA[ o. o. 2.21. 2.0.r IO,l>S2 25,001 o. o. 
•S fURN,HOH[ (DUIP o. o. o. o. D, 2. 191 o. o. 
'II, lAILDRINK PLAC[S 11215,JZI IUJ,JJ5 1921>,116 255,DU 216,11!> 1219, .. JI J'l2D,112 2U,JSI 

• 1 0 I HCA R( IA IL o. o. 198",IOS )01,90 .. ,.,u 'IZJ,JU 5511,11) 10.,21 

,e BAN•tCR[0l1 A6CNC •JI ,905 159100,250 J1121.,12 15'9.9)9 112•.uo 10,s.1u "5IJ,l!i6 2)0,991 

•9 JNSURAUC[ CARR~CR Sll!it,910 19)11,115 no.,02 so, .u1 1191,1'19 ')01,511 ....... 5 Sll,606 

50 f IRC 1 NlC 169'111,)21, 112911,IH 1Jl51,JU 00,911 IIJl>,161 1112,119 15161,990 ,.,9,211 
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-----------------------------------------------------------------------------------------------------------------------------------u u 59 60 61 

-----------------------------------------------------------------------------------------------------------------------------------
I A6NICUllURl PROD 21.912 o. o. o. o. 
2 A6NICULIUR( S(RV o. o. o. o. o. 
J CRUD( PftR,NA &•S D, o. o. o. o. 
• RCSIDCNIIAL CONSI o. o. o. o. o. 
S COHH,£0,tlNSI CON o. o. o. o. o. 
6 JNDUSIRIAL C0NSIR o. o. o. o. o. 
1 fACllllW CUNSIR o. o. o. o. o. 
I HINltNlPAIR 1,1.11, •J0l.912 905.tlJ au .so• 2u.111 
9 fO0D,NIN0R(D PROD u2• .no •atJ9. 101 un.oH ...... o. 

au l[lfll( Hill PROD IJJ.111 U,615 , .... ·'°' o. 
ll APP•Rll,OIHfR 1(1 12, .... 2u.u1 .... u, •z.,11 o. 
ll lUHB[RtWOOD PROO u2.1u IZJ,0U u.,oo ZJ,5'1 o. 
lJ fURNIIUR(,flllURl 29 ,20J .s ... 6U ••1. n6 u.1os o. 
I• P&PfRtllll(D PROD l6•··•tt JIDJ,915 2O,Ut U,JU o. 
I~ PRINIIN6tPUlllSH IJ9 •• 9U 2, ... 121 t•0II ,906 llJ,JJI ll,H0 
16 CH(Htllll[D PROO uu.,n "62,110 ... o., U,0'5 10.•u 
11 P( IA A(f Ul(l IND 20,692 U,591 110.,12 U,S0I .... , 
II RUBB(R,PlAS,lf&IH 10 ... uo 595,02' ... 020 2,.111 1,160 
19 6l,SIO,ClAW,CONCR 2U.S91 260,0U u.ooo JI.SU o. 
20 PAIHIAW H[lll IND J,IU 211,6D1 10,5'6 2,121 1,091 
21 f&B HflAl PROD 21U,JU 1511,20 11,"80 •l,119 Z,ZD0 
Z2 PlUH8 1 Hl6,RfFRl6 192,IJ'I 1911,229 121 .... ,.11, a.s•o 
2J MACH (I ll[C,R[FR 15,611 519,566 1,910 U,tJI 21t.•oz 
2• [l(Cl HICH,f0 1 SUP U.25.691 20U,2J6 au.an au.10• o. 
25 AIRCA&Fl 1 PIS 1 0RDN 11.02• ZH,916 o. .. , .. o. 
26 IRIN l0UIP (I AIR U.HI IJ,U1 au,.uo lDU,U0 S. 01,0 
21 PROf,SCl,C0N INSl J1D5,2U zau.au zo.u J s.a•z o. 
ZI IIISC HfG 1110 691,111 IU,601 0,.111 u.ou o. 
29 IR&N,wARfHOU51N6 2Hl,U5 )006,991 UU,616 100,101 2H6,Zll 
JD l[l[PH0N(,lfl[6RI z•2t.U6 JIS0, 102 l•U.JU l,2U 116,161 
Jl IV,PADIO,OIH COHN ... , .. oz.u1 5•0,U1 o. u.uo 
JZ &AS snv ICU u ..... 915,2'9 n.212 z.,u J,US 
JJ fl[CIAlC S(RVlC(S UH,321 UHJ,SU 2192,JH •o.u, 121.0•• 
J• WAlfRt5AN SVC 5¥5 1•90 .066 IJJl.519 JU,115 29,JO 9,192 
JS WHl IUI0,Pl5lSUPP ,.us u.u, J•.100 JOI.JU an.no 
J6 WHl 6ROCtR(l PROO 2l92 , .. J9 HZ,9"1 o. o. o. 
J1 WHl "ICH,f0l5UPP 1ou,.,,. aon.szo s1.•zo .,JIU 11,160 
Ji WHl P[IRlR(l PROD SI ,HI U,J0Z U0,209 21,IJ0 n.,u 
)9 6[NlRll WH0l[5All 101s.ou ,s11.•.i 910,SlS n.,., u.no 
,o BlD HAl,HDW,(H CO S.611 o. o. o. o. 
•t 0[PltVAR 5l0RfS o. o. u.,o, o. n. 
•2 FOOD Sl0Rf5 1D,.ou o. 522,lSJ o. o. 
•J •UIO Dl,SV 5ltRfP 2Jl,JU lDl,Jl2 s91,1,z5 111,911 , •••• ,s 
•• IPPIRtACCfS SIORl s.201 o. o. o. o. 
,s fURN,HDllf (QUIP ZJ, J51 o. u .zs. o. o. 
"' (A1l0~INK Pl&CCS 922, JO• 9,9H 2291,0H ... , o • 
•J 0IHU Rlllll •11••" 1,0.10, UIJ,992 o. o. 
U UNUCll[0l l A6fHC HJ •• 199 2105,925 )019.2 .. 99 ... 9. .,,.ou 
•9 IN5UAINCl CINAlfA J11•,S51 5101. 591 5116."1) in.u• 219, JDZ 
5D fU[,NCC IS•U.U6 1290.91 J 291•, ,.. o. 592,tD• 



-----------------------------------------------------------------------------------------------------------------------------------
51 51 59 i.o ... 

-----------------------------------------------------------------------------------------------------------------------------------
51 l[6,ACCl,[h6AlPR0 •2l5,500 so,,. 559 09•·•91 0, 16,5.0 
52 l0061N6 S[AVICCS • ., ,019 9,Ul 995,601 ,515 Sl,999 
SJ PCAS0Nll S[AWJCC~ 205,96' ,21.163 221,919 o. 2,160 
5<t PH0I0,AHUS[lA[C 132,161 ,-..no 6JJ.JJJ o. o. 
55 "ISC BUSIN[SS SVC 5<tl9,2h UJJ.HJ <t090,659 311, U<t u.uo 
56 HISC REPAIR SVC 611,l .. 1,2)) ,12.1,0 o. 16<t,OU 
51 H(0t0IH HC•LIH SW UIJ,029 o. o. o. o. 
SI (0UCAII0N SERVICE 2111i, .. 0 o. o. o. o. 
59 0IHCR SERVICES 2!">99,12<t 295,]JJ SI0l ,910 o. 19,<tll 
60 0UIO00R R[ C J0.911, )), 120 0, o. 12,320 
61 HAAP o. o. o. o. o. 
'2 H0UHH0l0S J291'<t ,520 <tl9H9,l09 91565,091 11191,JJ0 9JIJ,051 
61 PA0P[RIY PAYH[NIS 12561,236 1951. 511 J<t01,lll 110,.toz IS<tl, lOI 
6" f[0[AAL 60VI 11!'>56.115 JJ9J.190 )992.531 ,n.uo 636,90<t 
65 UAIC 60VI l2U,236 UJJ,111 IJ1,9U o. 2<tS, HI 
61. l0C.l li0VI 1010.,u 551,]90 IU,])5 o. IJ0,90l 
61 0[PACCJ&II0N 100,., .. 50U,llZ5 21,1.221 J,Ul 9Z9, 125 
61 IHP0RIS 5D291,111 15'21,161 J ....... , 1)99,611 165',11' 

I0IAL VALU[ A00C0 111510, o, l 501961,020 101990,9'6 u1,o.,1, , 12,u.,si. 

I OJ Al PURCHAS[ S 5S.6D<t ,00D 10,2u.ooo 201011,DDO 2DH0,00D 200JZ,OOD 
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•2 HOU5(HOLDS u HD GOVI DH •• HD GOVI "DCf 115 S Ill£ GOVI •• LOCAL GOVI • 1 ( lPOR IS 

-----------------------------------------------------------------------------------------------------------------------------------
I AGAJCULIUAC PROO 9U,.OJI o. 12,22 .095 51 .059 1.1•• 80915.95' 
2 lGRICULJUR( S[RV o. o. o. o. o. 15511.0I• 
J CRUD[ P[IAL"A GAS •• ,.so, .592 .ou .011 .ODJ 102J2 •••• 
• A£SIDEHJllL CONS( o. o. o. o. o. •9"ll• .105 
5 COHH 1 [0 1 &JHSI CON o. o. a. o. o. 22601.219 
• INDUSIAIAL CONSTR o. o. a. o. o. ••201.6 ll 
J fACllllf CO"SIA o. 6'50.191 a. o. o. JOIU.91' 
I HAl"HAEPA IR 1s1••-on 1u,.1oa 11 Jt.OU 1•s..u1 192.509 26291.000 
9 fOODLKIHOA[O PROO 621295.15' UU.119 su1.u1 ,i.2.,11 519.52• J890U.95J 

IU l(lflll Hill PROU 10,.599 ..... a. 19,115 J,OJS 2HO.UJ 
II APPAR[L,OIH(R lfl JJJS,.120 21u.22, JOJ,6•2 J90,JSI 1020.121 J2ou1.oo 
12 LUHB[ALWOOO PROO 6226 •• 91 100.01• IOU,516 ,s..215 J0.995 51900.IOJ 
II fUANIIUIIUflllUA[ 1)905.6'5 1192,112 Jl6,251 21-. ... 1 uu.1n h009,199 
I• PAP[ALALLllO PROP u,o.,o, IU2.965 615,2'• sn.10• i..,u JSIS•.UO 
15 PAINIINGLPUeLISH )919 •. 21' 21u.10• 1961,991 200.20• ,2',919 ISUIJ.2U 
I• CH[HLALLl[U PROD 12110.su HJJ,502 619,JJO 115',JJJ 211. JU JSHOJ.U• 
IJ P(IR R[fLA(l IND 11560. JU 2JO,UJ 111.029 19J.01' IJJ,'29 15161.5 .. 
II AUb8lA,PLAS 1 L[AIH 2U1',U6 5191.JU 20,192 JIU.520 11.112 15011.061 
19 Gl,510,CLAY,CONCN 92)5.951 ,u.u. ,u.1n 1,u.110 169. JJS 1oon.ou 
20 PAIHARY H[lll IND 2360.521 025.591 1111.,u 11.,n 610.JIJ J .. '9.262 
21 fAB H[ UL PROO 15962.1'9 JIU,191 u,.120 11u.220 565.915 IJ9691 .562 
22 PLU"8 1 Hl6 1 RffAIG IHl,112 100.021 u.011 sos.an 119.20• 252622.UJ 
21 HACH (M [l[CLA[fR l'151,151 11651,U• IJOl, 16' 5911.201 JU,502 259919,219 
2• [L(CJ nACH 1 (Q 1 SUP '911,911 JlU,101 Ul,991 JOU,111 1011,910 ea•uo.zn 
25 AIIICRAFl,PIS,ORD" 1,os.2•2 515120,HJ 10059.126 29,2 JI 10. I IJ 6J1'59,922 
Z6 IRA" (~ulP (M AJA .... u.,,. 6'.0.IU SJJ,16• 2J,JU JIJ,JSJ 601519,'92 
21 PAOf,SCl,CON INSI 2ou •• s, 1201.JU UZ,JJ9 1216.IJI 10.221 20199,211 
21 HISC HfG IND 5280.910 ... 1,20) 1•z.2u 125,UI ... J .. •569J,2JO 
29 IRANLWAR[HOUSIN6 21un.,o• n111.•6• 101,258 1.is.001 UJ.Jt9 229115.001 
JO 1£l(PHOH[ll(L(6AA IJJ16,0U nu.au 911,hJ JOU,Z09 911.065 19J01,III 
JI IV,AADIO,PIH COHH 1111,Ul o. o. o. o. 1'11,659 
12 GAS HRVICU 2UJ9.055 2599.2' I 51,0h IIJ,IJJ ····" JIU0.252 
JJ (l[CIAIC SERVICES I J6SOJ.2'1 1525.255 JU,052 2u,.us '80.019 1681,SOI 
J• WAl[RLSAN SVC SYS 1'121.UOI s.o, .... o. n1.oo, 120.•JI .oOJ 
JS WIil AUIO,PISLSUPP ISIJJJ,UJ o. o. o. 12J.51J .. .. 2,.215 
h WIil GAOCLAll PROO U2Jll.22J o. o. o. 95.261, 1999,119 
JJ WHL HACH 1 [~LSUPP u22,.,,., o. o. 112.u, IJl.61• 2599~1.0U 
JI ~Hl P[IRLR(l PROO '1JJ9.00J 111s,.ou l'IJ,291 '60,111 52J,J9J )015,IJJ 
J9 L[NlRAL WHOll SAU •OH9.JOJ J ... )92 15, JOO 2H.2JS 112.•n •2U JS.IU 
•D 8LP HAl 1 11DW 1 fH (Q 211s,.u, o. o. o. o. .. •• ou 
•I D(PILVAR SIOR(S H9JSl.l29 o. o. o. o. .oo, 
•2 fODP SIOA[S JJ6J6D. 119 o. o. o. o. .oo, 
,1 AUIO Dl 1 SV SILRfP '1199JJ,, .. 9 o. 9•····· 121 J.011 IJJJ.J•J .oo, 
•• APPARLACC[S SIOA[ I J1119, 162 o. o. o. o. .002 
,s fUAH 1 HO"[ [QUIP l02llU. 102 D, o. o. 100. JS l o. 
'16 lAILORIHK PlAC[S JJ95J9. Jl9 o. a. D. 11,l2S H•z•••" •J OIH[R ll[JAIL 2,1065,650 o. o. 11,191 19.122 S.501 ,521 
•• 8ANKlCR(Dll AG(NC JJIUI. JS'I o. o. 11111.s,1 U2,JU noa•s .20J 
•9 IHSURl"C( ClllRHR 22,sn1 .s12 160 ..... ,. JS, 117 IIJ.219 1260.666 99n1,.u, 
SOflRE,"[C 2 U I J2. JI I o. o. 11'15,IU 2u20.s11 .. oos, ,I JS 



------------------------------------------------------------------------------------------------------------------------------------9 10 II 12 lJ h as 16 

-----------------------------------------------------------------------------------------------------------------------------------
I A&RICUlfURC PROO 11161>.JJI n2 ... ,s o. 2512.119 o. 29'1.J9J o. ,.,so 
2 A&RICULIUA[ S[AV o. o. o. 1. 10, o. o. o. .lh 
J CRUD[ P(fA,NA &AS •• 9'18 o. .2u 2.uo .su o. .2s, U2.'ll0 
• ACSIO(NIIAL CONSI o. o. o. o. o. o. o. o. 
b conn,co,tlNSI CON o. o. o. o. o. o. o. o. 
I> INOUSIAIAL CONSfR o. o. o. o. o. o. o. o. 
J fACILlfl CONSIA o. o. o. o. o. o. o. o. 
8 nUNftN(PA U 1n,.ou 1.,u 112.2•2 210.111 112.uo 2n,.2u 2110.219 IJJ60.2J9 
9 fOODtKINDR[O PROO 51101.15• • ai. o • o. o. o. o. 9J. JOO 

10 f(XIIL( HILL PROO JO. 50J u.u2 210 .220 o. uo.ou 19 .015 109.1>15 •• 011 
II ~PPAAfl,OIHCR 1(1 u,.1u o. uu.u, ,.101 10.11,5 U.811 o. 11 .l>'J 
12 LUKBCACWOOO PROD 22110.909 o. 2121.196 21210,IU 1106,0IJ u,u.os2 11.200 ,oo.169 
IJ fURNlfURCtflXIURl J,119 o. 10.,22 25.00Z 101.292 I• .26' H,ll>O .... ., 
I• PAP(AlALLIED PROO 20985. 611 16.J .. 96'1.UJ J9'.9J2 125'1, us 31929 ,251 JJJU,010 2859.68• 
15 PAINIIN6CPU8LISH J9J9.9'0 15,IU 1591.115 .. ,.uo JU.SU 111.20, 20951. 129 612.15• 
16 CH[KtALLl(O PROO •os. 10 ll.Jl6 122.u, •116.UI 59'1, nz 19)5.616 119 .909 15'112,151 
11 P(IR R(flA(l IND 111,199 .205 22.JU 11,121 1.uz ,,.au 50.29J 2,so.s-, 
II AUBBCR,PLAS,l(AIH II I• .511 ,IH 150.9111 "·"'" '10119.lh 919,219 151.0'1D 1116,125 
19 6l,SIO,CLAY,CONCA 11695 .29 .. o. 11.5011 Jt•.961 au.ho JU,JJJ 22.u, 1992-169 
20 PAIKARY HflAL IND 21. 512 •112 no.i.o 112,021 2611.•51 22:.oJJ J•.152 550,519 
21 fAB H(fAL PROD 182"6.6'1 o. 1'119,931 z25.nz OU,026 112.ou ll,QJ.051 J006 ..... 
22 PLUKB,HIG,A(fRIG 91.969 o. ,.110 29.199 ll,9ZJ , ••• s 115.6'9 ••• 511 
21 KACH CJ CLfClA[fA 1212.111 .109 '12).J5J au.no 1111.119 919,219 501.0•• Zl5C.,5•o 
2• (L(CI "ACH,(Q,SUP 98.1111 2.151 J'I.J92 11.1211 u.1u o. ••• so, 21,J66 
25 AIACRafJ,PJS,OADN o. o. o. o. o. o. o. o. 
26 IAAN [QUIP (I AIR I 50. 906 .202 l'l.ns .... oz u.121 1.20• ., ,911 125,112 
21 PROF,st1,toN INSI 80. 129 o. 1.912 JJ .20, 26,601 o. 210,11)'1 IJ,566 
28 KISC l<f6 IND 1865.0JJ .,o, 2152,160 60.055 25,210 106.051 2001.,z. 195.561 
29 fAANLWAR[ltOUSING 200)0, 992 ZJ.911 2150.911 110,.2 .. ZJU.911 6811,6.S 5610,210 9112J.296 
JU llL(PHONfLJ[L[GRA 15JJ.J91 15.91. 110.151 501.2u 529.092 191.02'1 JOJ9.19'1 J'IJ,106 
11 IV,AAOIO,OIH COl<K 1119,995 o. 20.125 1.219 J0.'125 11.0,0 151,059 5'1,JH 
J2 bAS S(RV ICES S•J .021 6 •• 10 lll.251 12'.9'6 u.,o 112.0111 102.JSJ 'IJOJ.861 
JJ (L[CIAIC SERVICES •010 .011, 2n.1u 1111.•se 1000.565 516.112 1'190,0111 11z..sn IISD.159 
J'I ~Al[ALSAN SVC SYS 1)92.Jllo 12.,u '26,121 ... 550 u.561 19011.IJO 296 .1''1 521>,151 
JS wHL AUIO,PfSLSUPP 215.HO ,061 IJ.UJ IOZ. 126 2.226 2.2,1 ...... , 92.'158 
H WIil liROUA(l PROD 21l6-IJ9 .210 •• 612 o. o. o. 20.511 n.8u 
11 kHL HACH,(QLSUPP 921 .us 5. 195 11.129 6JJ.2JI 25'1, IU 529.6111 1202.58J S90,686 
JI wHL PCIAlR[L PROO n,.19" I.JH 51.JJI J95.0 .. 11.996 29.215 206.IIOJ 9J.JJJ 
J9 LCNfAAL WHOL[SALf 91>20,510 21,91) 205'1.951 1151,10'1 1110,00 219. JJJ 9252, 121 JJU,111 
'10 blO KAl,HOW,fH [Q 15.111 o. 19.021 21'.65" 66,"20 o. '1,0J'I 11, I Jt. 
•1 O(PILVAR SJOA[S .... 1"5 o. 10.ou o. o. o. 2.1111 o. 
'12 FOOD SIOAfS HI. ass o. ..... o. o. o. 19,110 I .519 
'IJ AUIO OL,SV SILRCP 1 .. 1 .oo• ,.us 21>2,111 121 .1122 5'1.996 .... IJ •2s.oo J6J.869 
•• APPARCACC(S SJOR[ 12 .oo• o. o. o. o. o. 1.2i.o 1.,59 
•S fUAN,HOH[ (~UIP .122 o. 1,981 o. o. o. J.'115 o. 
•6 (AltDRINK PLACES •21.956 2 •• 95 1'9 .... 5 112.19'1 Jl,2JI 261,SJ2 255,580 152.loOS 
• J OIH(R RC Ull 69. 12J ••05 15.IIJ 11.2n 11.au J•.921 21o1., ... 11".698 
'18 BANMCCN(OII AG[NC IU22.90'1 IJ,•19 2191,2h 1111.129 701,JOI 169J ..... n•1.oi.1 1515.6"1 
•9 l~SURAN(l CARRl[R 291i6.'159 SJ.610 1119,962 1682.J,1 1011.101 l~0.91S 2 JS• ,956 2225.199 
511 fl AC ,NCC 2!0•. J6S o. 10691.211 2011.96· 11'1.156 )21. 125 921>.IJJ ..s1.•2• 
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APPENDIX V 

CHANGES IN HOUSEHOLD GROUP EXPENDITURES 





Scenario 1: Chanqe in Group Expenditures Due to a 
5 Cent Per Gallon Tax Increase in 1982 (1977$) 
Income Level= Less Than $10,000 

1972 
PERCENT PERCENT FRACTION l CHANGE HOUSEHOLD CHANGE IN 

SECTOR CHANGE IN INCOl1E CHANGE IN OF IN GROUP EXPENDITURES POPULATION EXPENDITURES 
NUl1BER INCONE ELASllCllY EXPENDITURES HOUSEHOLDS EXPENDITURES IIN 1000$1 11ULllPLIER UI 

----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- -----------
29 -.3645 .137 -.0499365 .34 -.01697841 304966.37 I. 239 -64153.49 
30 -. 3645 .489 -.1782405 .34 -.06060177 125975.61 I. 239 -94589.53 
31 -.3645 .4lt -.1498095 .34 -.05093523 643107.25 1.239 -405B56.95 
32 -.3645 • 231 -.0B41995 .34 -.02B62783 38722.17 I. 239 -13734. 71 
33 -.3645 .436 -.l5B9221 .34 -.05403351 196946.39 1.239 -131850.72 
34 -.3645 .364 -.1326781 .34 -.04511055 50103.98 1.239 -28004.11) ► -0 

40 -.3645 .315 -.114B175 .34 -.03903795 40623.39 I. 239 -19648. 73 "'C 
rrt 

41 -.3645 .821 -.2992545 .34 -.10174653 532893.00 1.239 -671785.97 
:z 
c:, 
1-1 

42 -.3645 .396 -.1443421 .34 -.04907631 485285.95 t.239 -295080.78 >< 

43 -. 3645 .B09 -.2948805 .34 -.10025937 60586b.52 1.239 -752615.63 < 

44 -.3645 • 724 -.2638981 .34 -.08972535 l9B925. 74 1.239 -221145.17 
45 -.3645 • 725 -.2642625 .34 -.08984925 147464.92 1.239 -164162.70 
46 -.3645 .B12 -.2959741 .34 -.10063119 547640.34 1.239 -682809.17 
47 -• 3645 .527 -.1920915 .34 -.06531111 356455. 01 1.239 -288445.05 
48 -.3645 l.492 -.5438341 .34 -.18490359 546243.69 1.239 -1251419.98 
49 -.3645 .677 -.2467665 .34 -.08390061 323900.5B 1.239 -336703.90 
50 -.3645 .372 -.1355941 .34 -.(14610199 336353.20 1.239 -192126.18 
51 -.3645 .367 -.1337715 .34 -.04548231 78553.5B I. 239 -44266.97 
52 -.3645 I. 312 -.4782241 .34 -.16259619 110290.61 1.239 -222187.80 
53 -. 3645 .463 - .1687635 .34 -.05737959 245592.62 1.239 -174599.93 
56 -.3645 .629 -. 2292705 • 34 - . (17795197 57252.62 1.239 -55296.01 
57 -.3645 .411 -.149B095 .34 -.05093523 743453. 72 1.239 -469184.35 
58 -.3645 1.00B -. 3674161 .34 -.12492147 495659.66 1.239 -767170.63 
59 -.3645 .561 -.2044B45 .34 -.06952473 16459(1.68 1.239 -141780.29 

------------------------------------------------------------------------------------------------------------
IAI 1B) ICI = IAI 1 ([II IDI IEl=ICltlDI IF) 16) IHl=IIEl/1001 

t(Fl•l6ltl000 



SECTOR 
NUNBER 

29 
30 
31 
32 
J3 
34 
41) 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
56 
57 
58 
59 

Scenario 1: Change in Group Expenditures Due to a 

PERCENT 
CHAtmE IN 

INCOtlE 

-.2543 
-,2543 
-.2543 
-.2543 
-.2543 
-.2543 
-.2543 
-.2543 
-,2543 
-.2543 
-. 2543 
-.2543 
-.2543 
-.2543 
-.2543 
-.2543 
-.2543 
-.25H 
-.2543 
-.2543 
-.2543 
-.2543 
-.2543 
-.2543 

IA> 

5 Cent Per Gallon Tax Increase in 1982 (1977$) 

Income Level = $10,000 to $19,999 

1972 
PERCENT FRACTION % CHAt16E HOUSEHOLD CHANGE IN 

INCONE CHANGE HI OF IN GROUP EIPEtlDITURES f'OPULATION EXPENDITURES 
ELASTICITY EXPENDITURES HOUSEHOLDS EXPENDITURES IIN 10000 NULTIF'LIER 1$1 

------ ----------- ----------- ----------- ----------- -----------
.415 -.1055345 
.308 -.0783244 
. 092 - • 0233956 
.131 -.0333133 
. 713 -. 1813159 
• 543 - • 1380849 

1.002 -.2548086 
.841 -.2138663 
• 513 - • I 304559 
. 575 - .1462225 
.728 -.1851304 
.659 -.1675837 
.983 -.2499769 
.994 -.2527742 

1.388 -.3529684 
• 556 -• 1413908 
,011 -.0027973 

3,213 -.8170659 
1.666 -.4236638 
.407 -.1035(101 

1.3(11 -.3308443 
.662 -.1683466 

1.402 -.3565286 
1.181 -.3003283 

.32 -,(133771041 
.32 -.025063808 
.32 -.007486592 
.32 -.010660256 
.32 -.058021088 
.32 -.044187168 
.32 -.(181538752 
.32 -.068437216 
.32 -.041745888 
.32 -.046791201 
,32 -.(159241728 
,32 -.053626784 
,32 -.079992608 
.32 -.080887744 
.32 -, 11294988B 
• 32 - • 045245056 
• 32 -• (1(10895136 
,32 -.261461088 
.32 -.135572416 
,32 -.033120032 
. 32 -.105870176 
.32 -.053870912 
• 32 -. I 14089152 
.32 -.096105056 

304%6.37 
125975.61 
643107.25 
38722.17 

196946,39 
50103,98 
40623.39 

532893.01) 
485285.95 
605866.52 
198925. 74 
147464,92 
547640. 34 
356455.01 
546243.69 
323900.58 
336353.20 
78553.58 

110290, 61 
245592.62 

57252.62 
743453. 72 
495659.66 
164590.68 

1.239 -127605.00 
1.239 -39120.54 
1.239 -59653.90 
1.239 -5114.45 
1.239 -141581.07 
1.239 -27430.88 
1.239 -41040.39 
1.239 -451859.75 
1.239 -251005.21 
1.239 -351246.86 
1.239 -146012.49 
1.239 -97980.98 
1.239 -542770.95 
1.239 -357238.91 
1.239 -764440.25 
1.239 -181574.21 
1.239 -3730,40 
1.239 -254474.55 
1.239 -185259.BO 
1.239 -100780.70 
1.239 -75100.06 
1.239 -496226.07 
1.239 -700646.95 
1.239 -195984.98 

-------------------------------------------------------------------
ID) ICl=IAJtlBI ID) IEl=ICl•IDI IFJ 161 IHl=IIEl/1001 

t(Fl•IGl•l000 



Scenario 1: Change in Group Expenditures Due to a 
5 Cent Per Gallon Tax Increase in 1982 (1977$} 

Income Level= $20,000 and Up 

1972 
PERCENT PERCENT FRACTION I CHAN6E HOUSEHOLD CHANGE IN 

SECTOR CHAHGE IN INCOME CHANGE IN OF IN GROUP EXPEHDITURES POPULATION EXPEHDITURES 
tlUNBERS INCOME ELASTICITY EXPENDITURES HOUSEHOLDS EXPENDITURES I IN 10000 MULTIPLIER 1$1 

----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- -----------
29 -.1469 I. 121 -.1646749 .34 -.055989461, 30491,t,,37 l.239 -211558.0t, 
30 -.1469 .318 -.(141,7142 .34 -.015882828 125975,t,I I. 239 -24790,52 
31 -.1469 .095 -.0139555 .34 -.004744871 t,43107.25 1.239 -37807,t,O 
32 -. 1469 .438 -.0643422 .34 -.021876348 38722. I 7 I. 239 -1(1495.56 
33 -.1469 .321 -.0471549 ,34 -.Ctl603266t, 196946.39 I, 239 -39122.36 
34 -. 1469 .351, -.0522964 .34 -.01778(1776 50103.98 I. 239 -11038.10 
40 -.1469 .438 -.0643422 .34 -.021871,348 401,23.39 I. 239 -11010.89 
41 -, 141,9 .752 -.1104688 .34 -.037559392 532893.00 1.239 -247987.55 
42 -.141,9 ,231 -.0339339 .34 -.(111537526 485285.95 I. 239 -69371.t,(I 
43 -.141,9 .144 -.0211536 .34 -.007192224 t,05866.52" I. 239 -539B9.77 
44 -.1469 .521 -.«)765349 .34 -.026021Bt,t, l9B925. 74 1.239 -64135, 83 
45 -.1469 .589 -.0865241 ,34 -.029418194 14741,4, 92 1.239 -53749.70 
46 -.1469 .479 -.07031,51 .34 -.023924134 547640.34 1.239 -162331.51, 
47 -.1469 .421 -.0618449 .34 -.021«n726l, 356455.01 1.239 -92B6b.45 
48 -.1469 .515 -.0756535 .34 -.025722191 546243.69 1.239 -174086.74 
49 - .1469 .234 -.0343746 .34 -.0ll687364 323900.58 1.239 -469(12,89 
50 -. 1469 .1B2 -.0267358 .34 -.0(19090172 336353.20 1.239 -37882. 53 
51 -.1469 .507 -.0744783 • 34 - • 025322622 7B553.58 1.239 -241,45, 97 
52 -.1469 1.05B -.1554202 • 34 -. (152842868 110290. 61 I. 239 -72209.81 
53 -.1469 .691 -.1015079 .34 -.034512681, 245592.62 1.239 -10501B.40 
56 -.1469 .6B1 -.1000389 .34 -.034013226 57252.62 I. 239 -24127.62 
57 -.1469 .336 -.0493584 .34 -.016781856 743453.72 1.239 -1545B4.25 
58 -.141,9 ,604 -.0887276 ,34 -.030167384 495659.66 1.239 -185264.64 
59 -, 1469 1.007 -. 1479283 . 34 - . 050295622 164590.68 1.239 -102566.7B 

------------------------------------------------------------------------------------------------------------
(A) 1B) (Cl= IA) 1 IBl WI IEl=ICltlD) lfl 161 IH) = I IE 1/ l(H)) 

tlf)1(6)1l000 



Scenario 2: Change in Group Expenditures in 
the Long Run, from 1980 to 2000(1977$) 

Income Level = Less Than $10,000 

1972 
PERCENT PERCENT FRACTION I CHANGE HOUSEHOLD CHANGE IN 

SECTOR CHAN6E IN INCONE CHANGE IN OF IN 6ROUP EXPENDITURES POPULATION EXPENDITURES 
NUNBER INCOHE ELASTICITY EXPENDITURES HOUSEHOLDS EXPENDITURES (IN 1000$1 NULTIPLIER ($1 

29 
30 
31 
32 
33 
34 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
56 
57 
58 
59 

-. 2272 
-.2272 
-. 2272 
-.2272 
-. 2272 
-.2272 
-. 2272 
-. 2272 
-. 2272 
-.2272 
-. 2272 
-.2272 
-. 2272 
-.2272 
-. 2272 
-.2272 
-. 2272 
-.2272 
-.2272 
-.2272 
-.2272 
-.2272 
-. 2272 
-.2272 

IAI 

.137 -.0311264 
.489 -.1111008 
.411 -.0933792 
.231 -.0524832 
.436 -.0990592 
.364 -.0827008 
.315 -.0715681 
.821 -.1865312 
.396 -.0899712 
.809 -.1838048 
. 724 -.1644928 
.725 -,1647201 
.812 -.1844864 
. 527 -• 1197344 

1.492 -.3389821 
.677 -.1538144 
.372 -.0845184 
.367 -.0833824 

1.312 -.2980864 
.463 -. 1051936 
.629 -.1429088 
.411 -.0933792 

1.008 -.2290176 
.561 -. 1274592 

-----------------
(Bl (Cl=IAl•IBI 

.245 -.007625968 304966,37 
.245 -.027219696 125975.61 
.245 -.022877904 643107.25 
.245 -.012858384 38722.17 
.245 -.024269504 196946.39 
.245 -.020261696 50103.98 
.245 -.017534185 40623.39 
.245 -.045700144 532893.00 
.245 -.022042944 485285.95 
.245 -.045032176 605866,52 
.245 -.040300736 198925,74 
,245 -,040356425 147464,92 
.245 -.045199168 547640.34 
.245 -.029334928 356455.01 
.245 -.083050688 546243.69 
.245 -.037684528 323900.5B 
.245 -.020707008 336353.20 
.245 -.020428688 78553.5B 
.245 -.073031168 110290.61 
.245 -.025772432 245592.62 
.245 -.035012656 57252.62 
.245 -.022877904 743453,72 
.245 -.056109312 495659.66 
.245 -.031227504 164590.68 

(0) IEl=(Clt(DI IF) 

1.37 -31861.59 
1.37 -46977.54 
1.37 -201567,36 
I. 37 -6821. 29 
1.37 -65483.14 
1. 37 -13908.13 
1. 37 -9758. 48 
1.37 -333640.03 
1.37 -146550.69 
1.37 -373783.78 
I. 37 -109830. 9(1 
1.37 -81530.85 
1.37 -339114.56 
1.37 -143255.17 
1.37 -621513.03 
1.37 -167222. 75 
1.37 -95418.70 
1.37 -21985.03 
1.37 -110348. 73 
l. 37 -8b714. 41 
I. 37 -27 462. 56 
1.37 -233018.68 
1.37 -381012.38 
1.37 -70414.66 
----------------

(61 IHI=( IEl/1001 
l(F)l(61•1000 



Scenario 2: Change in Group Expenditures in 
the Long Run, from 1980 to 2000 (1977$) 

Income Level = $10,000 to $19,999 
1972 

PERCENT PERCENT FRACTION % CHANGE HOUSEHOLD CHANGE IN 
SECTOR CHANGE IN INCOtlE CHANGE IN OF IN 6ROUP EXPENDITURES POPULATION EXPENDITURES 
NUtlBER INCOtlE ELASTICITY EXPENDITURES HOUSEHOLDS EXPENDITURES IIN 1000$1 NULTIPLIER IS) 

----------- ----------- ----------- ----------~ ----------- ----------- ----------- ----------- ----------~ 
29 -.1942 .415 -.0805931 .245 -.019745310 304966.37 I. 37 -82496.68 
31) - , 1942 .308 -.0598136 .245 -.014654332 125975.61 I. 37 -25291. 41 
31 -.1942 .092 -.0178664 . 245 - • {1(14377268 643107.25 I. 37 -38566.22 
32 -.1942 .131 -.0254402 .245 -.006232849 38722.17 1.37 -3306.49 
33 -. 1942 • 713 -,1384646 .245 -.033923827 1'16946,39 I. 37 -91532.10 
34 -.1942 .543 -.1054506 .245 -.025835397 50103.98 1.37 -1773to5 
40 -.1942 1.002 -.1945884 .245 -.047674158 40623.39 I. 37 -26532.6{1 
41 -.1942 .841 -.1633222 .245 -.040013939 532893.00 1.37 -292127.13 
42 -.1942 .513 -.0996246 . 245 -• 024408027 485285.95 1.37 -162274.75 
43 -.1942 .575 - , 1116651 .245 -.027357950 605866.52 1.37 -227081.14 
44 -.1942 .728 -.1413776 .245 -,{134637512 198925. 74 1.37 -94397.01 
45 -.1942 .659 -. 1279778 .245 -.031354561 147464. 92 1.37 -63344.66 
46 -.1942 .983 -.1908986 • 245 - • 046770157 547640. 34 I. 37 -350901. 18 
47 - .1942 .994 - .1930348 • 245 - . 04 7293526 356455.01 1.37 -230954.80 
48 -.1942 1.388 -.2695496 .245 -,066039652 546243.69 1.37 -494210.28 
49 -.1942 .556 -, 1(179752 .245 -.026453924 32390(1,58 1.37 -117387.65 
50 -.1942 .OIi -,1)021362 .245 -.000523369 336353.2{1 1.37 -2411.70 
51 -,1942 3,213 -,6239646 .245 -,152871327 78553.58 1.37 -164517,68 
52 -.1942 l.666 -.3235372 . 245 - • 079266614 110290. 61 l,37 -ll9770.38 
53 -.1942 .407 -.0790394 .245 -.019364653 245592.62 l .37 -65154.68 
56 -.1942 I. 301 -.2526542 .245 -.061900279 57252.62 I. 37 -48552.16 
57 -.1942 .662 -.1285604 .245 -.031497298 7H453, 72 1.37 -32081)9,93 
58 -.1942 1.402 -. 2722684 .245 -.066705758 495659.66 1.37 -452967.94 
59 -.1942 1.181 -.2293502 .245 -.056190799 164590.68 1.37 -126704.20 

------------------------------------------------------------------------------------------------------------
IA) 181 ICl=IAltlBl IDI IE)= IC) t ID) IFI 161 (H)=l(E)/l(H)) 

1 I Fl • 161 t I 00(1 



Scenario 2; Change in Group Expenditures in 
the Long Run, from 1980 to 2000 {1977$) 

Income Level = $20,000 and Uo 
1972 

PERCENT PERCENT FRACTION I CHANGE HOUSEHOLD CHANGE IN 
SECTOR CHAtl6E IN INCONE CHANGE IN OF IN GROUP EXPENDITURES POPULATION EXPENDITURES 
NUNBER lNCOtlE ELASTICITY EXPENDITURES HOUSEHOLDS EXPENDITURES IIN 100011 tlULTIPLIER ($) 

----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- -----------
29 -.1429 l .121 -.1601909 .51 -.081697359 304966.37 1.37 -341334.77 
30 -.1429 • 318 -.0454422 .51 -.023175522 125975.61 l.37 -39997.84 
31 -.1429 .095 -.0135755 • 51 - • 006923505 643107.25 l.37 -61000.02 
32 -.1429 .438 -.0625902 .SI -.031921002 38722.17 I. 37 -16933.89 
33 -.1429 .321 -.0458709 .51 -.023394159 196946.39 I. 37 -63121. 31 
34 -.1429 . 356 -.0508724 .51 -.025944924 50103.98 l. 37 -17809.23 
40 -.1429 .438 -.0625902 .51 -.031921002 40623.39 I. 37 -17765. 33 
41 -.1429 . 752 -. 1074608 .51 -.054805008 532893.00 l. 37 -40011 l. 31 
42 -.1429 • 231 -.0330099 .51 -.016835049 485285.95 1.37 -111926.43 
43 -. 1429 .144 -.0205776 .51 -.010494576 605866.52 l. 37 -87108.88 
44 -.1429 • 521 -.0744509 .51 -.037969959 198925. 74 1.37 -103478.87 
45 -.1429 .589 -.0841681 .51 -.042925731 147464. 92 1.37 • -86721.54 
46 -.1429 .479 -.0684491 • 51 -. 03490904 I 547640.34 1.37 -261911.ll 
47 - .1429 .421 -.0601609 .SI -.030682059 356455.0l 1.37 -149833.80 
48 -.1429 .515 -.1)735935 .51 -.0375326B5 546243.69 1.37 -280877.30 
49 -.1429 .234 -.0334386 ,51 -.017053686 323900.58 I. 37 -75674.67 
50 -.1429 .182 -.0260078 .51 -.013263978 336353.20 I. 37 -6112(1, 93 
51 - • l 429 .507 -.0724503 .51 -.036949653 78553.58 l. 37 -39764.63 
52 -.1429 l.058 -.1511882 .51 -.0771(15982 110290.61 1.37 -1165(15.70 
53 -.1429 .691 -.0987439 .SI -.050359389 245592.62 1.37 -169440.15 
56 -.1429 .681 -.0973149 .51 -.049630599 57252.62 1.37 -38928.30 
57 -.1429 .336 -.0480144 .51 -.024487344 743453. 72 1.37 -249411.34 
58 -.1429 .604 -• 0863116 .SI -.044018916 495659.66 1.37 -298912.09 
59 -.1429 1.007 -.1439003 .SI -.073389153 164590.68 1.37 -165484.64 

------------------------------------------------------------------------------------------------------------
(A) 181 ICl=IAl•IBI IDI IEl=ICI• IDI IFI 161 IHI= IIEI /1001 

l(f)f(6)tl000 



Scenario 3: Change in Group Expenditures Due to 
a 10 Percent Improvement in Efficiency (1977$) 

Income Level = Less Than $10,000 

1972 
PERCENT PERCENT FRACTION I CHAN6E HOUSEHOLD CHANGE IN 

SECTOR CHAN6E IN INCONE CHANGE IN OF IN GROUP EXPENDITURES POPULATION EXPENDITURES 
NUNBER INCONE ELASTICITY EXPENDITURES HOUSEHOLDS EXPENDITURES IIN 1000$1 NULTIPLIER ($1 

----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- -----------
29 .8799 .137 .1205463 .31 .o3n69353 304966.37 1. 778 202627.92 
30 .8799 .489 .4302711 .31 .133384041 125975.61 1. 778 298759.76 
31 .8799 . 411 .3616389 .31 .112108059 643107.25 1.778 1281893.65 
32 .8799 .231 .2032569 .31 .063009639 38722.17 I. 778 43380,89 
33 .8799 .436 .3836364 .31 .118927284 196946.39 1. 778 416448.48 
34 .8799 .364 .3202836 • 31 .099287916 50103.98 l.778 88450.52 
40 .8799 • 315 .2771685 .31 .085922235 40623.39 1. 778 62060.24 
41 .8799 .B21 • 7223979 .31 • 223943349 532B93.00 1.778 2121B26.B5 
42 .8799 .396 .34B4404 .31 .108016524 485285.95 l. 778 932008.07 
43 .8799 .809 .7118391 .31 • 220670121 605866.52 1.778 2377126.23 
44 .8799 • 724 .6370476 • 3 l • 197 484 756 198925. 74 l. 778 698483.77 
45 .8799 • 725 .6379275 .31 .197757525 147464.92 I. 778 518505.65 
46 .8799 .812 .7144788 .31 .221488428 547640. 34 1.778 2156642.84 
47 .8799 .527 .4637073 .31 .143749263 356455. 01 1.778 911049. 78 
48 .8799 1.492 1.3128108 .31 .406971348 546243.69 1.778 3952592.34 
49 .8799 .677 .5956923 .31 .184664613 323900.58 1.778 1063474.70 
50 .8799 .372 .3273228 .31 .101470068 336353.20 I. 778 606827.53 
51 .8799 .3b7 • 3229233 .31 .100106223 78553.58 1. 778 139816.63 
52 .8799 1.312 1.1544288 .31 • 357872928 110290.61 I. 778 701777.02 
53 .8799 .463 .4073937 .31 .126292047 245592.62 1,778 551471.51) 
56 .8799 .b29 .5534571 .31 .171571701 57252.b2 1. 778 174651.68 
57 .8799 .411 .3bl6389 .31 .112108059 743453. 72 1.778 1481912.39 
58 .8799 1.008 .8869392 .31 .274951152 495659.66 l.778 2423097.42 
59 .8799 .561 .4936239 .31 .153023409 lb4590.68 1. 778 447811.12 

------------------------------------------------------------------------------------------------------------
IA) (8) (Cl=(Al•IBl IDl (E)=(C)l(D) (Fl 161 IHI= I IEI /1(1(1) 

l(F)1(6)11000 



SECTOR 
tlUNBER 

PERCENT 
CHAtlGE IN 
INCOtlE 

Scenario 3: Change in Group Expenditures Due to 
a 10 Percent Improvement in Efficiency (1977$) 

Income Level = $10,000 to $19,999 

1972 
PERCENT FRACTION X CHAtlGE HOUSEHOLD CHA~l6E 1H 

INCONE CHANGE IN OF IN 6ROUF' EXPENDITURES POPULATION EXPENDITURES 
ELASTICITY EXPENDITURES HOUSEHOLDS EXPENDITURES IIN IOOOSI tlULTIPLIER 1$1 

----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- -----------
29 
30 
31 
32 
33 
34 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
56 
57 
58 
59 

.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 
.6348 

.415 .2634421 
.308 .1955184 
.on .0584016 
.131 .0831588 
.713 .4526124 
.543 .3446964 

l. 002 . 6360696 
• 841 . 5338668 
. 513 . 3256524 
.575 .3650101 
• 728 • 4621344 
. 659 • 4183332 
• 983 . 6240084 
.994 .6309912 

1.388 .8811024 
. 556 • 3529488 
• 011 . 0069828 

3.213 2.0396124 
1.666 1.0575768 
• 407 • 2583636 

1.301 .8258748 
.662 .4202376 

1.402 .8899896 
I. 181 . 7496988 

.3 .07903263 304966.37 
.3 .05865552 125975.61 
.3 .01752048 643107.25 
.3 .02494764 38722.17 
.3 .13578372 196946.39 
.3 .10340892 50103.98 
.3 .19082088 40623.39 
.3 .16016004 532893.00 
.3 .09769572 485285.95 
.3 .10950303 605866.52 
.3 .13864032 198925.74 
.3 .12549996 147464.92 
.3 .18720252 547640.34 
.3 .18929736 356455.01 
.3 .26433072 546243.69 
.3 .10588464 323900.58 
.3 .00209484 336353.20 
.3 .61188372 78553.58 
.3 .31727304 110290.61 
.3 .07750908 245592.62 
.3 .24776244 57252.62 
.3 .12607128 743453.72 
.3 .26699688 495659.66 
.3 .22490964 164590.68 

1.778 428538.79 
1.778 131379.35 
1.778 200337.00 
1.778 17175.96 
1.770 475474.78 
1.778 92121.71 
1.778 137026.04 
1.778 1517490.36 
1.778 842956.21 
1.778 1179600.23 
1.778 490356.90 
1.778 329051.64 
1.778 1822799.41 
1.778 1199723.14 
1.770 2567236.20 
1.778 609784.59 
1.778 12527.90 
1.778 854607.38 
1.778 622161.98 
1.778 338454.00 
1.778 252210.17 
1.778 1666486.72 
1.778 2352997.78 
1.778 658180.58 

-------------------------------------------------------------------------------------- - ----
IAI ([II ICl=IAltlBI IDI IEl=ICltlDI If I 161 IHl=IIEl/1001 

l(f)t(6)tl000 



Scenario 3: Change in Group Expenditures Due to 
10 Percent Improvement in Efficiency (1977$) 

Income Level = $20,000 and Up 

1972 
PERCENT PERCENT FRACTION Z CHANGE HOUSEHOLD CHANGE IN 

SECTOR CHANGE IN INCOME [llANGE IN OF IN GROUP EXPEtlDITURES POPULATION EXPENDITURES 
NUMBER INCOtlE ELASTICITY EXPENDITURES HOUSEHOLDS EXPENDITURES <IN 1000$1 tlULTIPLIER ($) 

----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- -----------
29 .4755 I. I 21 .5330355 .39 .207883845 304966.37 1.778 1127209.00 
31) .4755 .318 .1512091 .39 .058971549 125975.61 I. 77B 1320B7. 21 
31 .4755 .095 .0451725 .39 .017617275 643107.25 1.778 201443.80 
32 .4755 .438 .2082691 .39 .081224949 38722.17 I. 77B 55921. 77 
33 .4755 .321 .1526355 • 39 • 059527B45 196946.39 l. 77B 208449. 06 
34 .4755 .356 .1692781 .39 .066018459 50103.98 I. 77B 58B12.46 
40 .4755 .438 .2082691 .39 .081224949 40623.39 I. 778 58667.47 
41 .4755 .752 .3575761 .39 .139454679 532893.00 1.77B 1321310.43 
42 .4755 .231 .1098405 . 39 • 042837795 4B5285.95 I. 77B 369620.95 
43 .4755 .144 .06B4721 .39 .026704119 605B66.52 I. 77B 2B7664. 96 
44 .4755 .521 .2477355 .39 .096616845 198925.74 I. 778 341724.09 
45 .4755 .589 .2800695 .39 .109227105 147464.92 I. 778 2863B5.42 
46 .4755 .479 • 2277645 .39 .088828155 547640.34 t. 778 B64923. 76 
47 .4755 .421 .2001855 .39 .078072345 356455.01 1. 778 494804.57 
48 .4755 .515 .2448825 • 39 . (195504175 546243.69 I. 778 927556.87 
49 .4755 .234 .1112671 .39 .043394169 323900.58 I. 778 249904.95 
50 .4755 .. 182 .0865411 • 39 • (133751029 336353.20 l. 778 201843.30 
51 .4755 .507 .2410785 .39 .094020615 78553.58 I. 778 131316.96 
52 .4755 1.058 .5030791 .39 .196200849 110290.61 I. 778 384743.40 
53 • 4755 .691 .3285705 .39 .128142495 245Sn.62 1.778 559551. 73 
56 .4755 .681 . 3238155 . 39 .126288045 57252.62 I. 778 128555.12 
57 .4755 .336 .1597681 .39 .062309559 743453.72 I. 778 823645.58 
58 .4755 ,1,04 .2872021 .39 .112008819 495659.61, I. 778 987114.54 
59 .4755 1.007 .4788285 .39 .1B6743115 164590.68 I. 77B 541,489.21 

------------------------------------------------------------------------------------------------------------
!Al (B) (Cl=(A)t(Bl (D) (El= (Cl t (D) (F) (61 (H)=((El/1001 

t(F)t(GltlOOO 





APPENDIX VI 

LOCAL AND NATIONAL 
CONSUMER PRICE INDEX VALUES 





ltetl 

~l ITEHS 

FOOD 
Food 1t HOiie 
Cereals ind Bakery Products 
Heats, Poultry, Fish 
Dairy Products 
Fruits and Vegetables 
Other Foods 1t Home 

Food Aw1y Fl'OIII Home 
KJUSING 

Shelter 
Rent 
HOlll&ownershl p 

Fuels and Utilities 
Gas ind Electricity 

Household Furnishings ind Operation 
!APPAREL ANO UPKEEP 

Hen's and Boy's 
Women's and Girl's 
Footwear 

TRANSPORTATION 
Private 
Publ1c 

HEALTH AND RECREATION 
Hedlc1l Cue 
Personal Cue 
Reading ind Recreation 
Other Goods ind Service 

Consumer Price Index for Urban Wage Earners 
and Clerical Workers, Dallas, Texas, 1964-1980 

YEAR 

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 

100.0 104.5 111.3 117.8 121.3 124.9 132.0 145.3 158.2 167.7 180.2 
100.0 103.6 109.2 li4,8 117.8 123.0 140.1 157 .9 172.5 177.0 191.3 
100.0 102.9 107.6 112.4 114.3 119.9 138.8 156.4 171.2 173.1 186.2 
100.0 101.4 102.4 109.6 114.1 113.2 124.5 160.5 177.8 174.3 182.0 
100.0 101.9 110.3 115.1 114.5 126.9 158.5 156.5 172.4 172.0 172.1 
100.0 102.5 104.3 106.8 110.5 111.4 122.0 147.3 151.3 161.8 169.6 

1978 1979 1980 

194.0 218.6 255.6 
209.4 235.8 257.7 
204.3 226.7 246.4 
197.5 215.3 240.6 
194.8 223.3 239.5 
184.5 209.9 231.6 

100.0 107. I 108.5 112.2 117.4 124.1 139.3 155.3 167 .4 168.6 187.3 211.3 222.4 237.3 
100.0 102.2 107.7 113.0 114.2 115.8 128.9 159.8 179.8 183.1 215.2 235.8 258.2 290.6 
100.0 106.4 115.1 123.9 130.5 134.4 145.1 163. 7 171.8· 191.1 210.1 228.1 264.7 292.1 
100.0 105.1 114.0 122.1 125.2 127 .9 131.2 143.6 158.0 170.3 183.4 198.2 227.6 276.5 
100.0 105.2 116.8 127.7 130.5 133.6 136.4 148.4 162.9 173.3 185.3 206.3 245.8 310.6 
100.0 102.6 106.0 110.1 111.6 111.8 113.4 116.9 122.1 129.2 140.3 155.5 172.6 191.2 
100.0 106.6 121.8 135.8 139.I 143.5 146.6 162.6 181.3 193.0 205.4 229.2 278.5 363.8 
100.0 104.0 107.6 112.4 114. 7 116.5 120.9 127 .8 143.8 170.1 191.6 207.3 216.I 238.9 
100.0 101.3 103.8 108.6 109.5 112.8 117.1 122.6 147.3 192. 7 235.5 261.2 285.0 310.3 
100.0 105.0 111.1 115.2 119.0 121.3 125.4 141.5 155.0 164.2 173.5 176.6 189.4 2D8.I 
100.0 105.7 112.7 117.9 118.4 121.7 128.7 136.9 141.4 145.6 153.6 162.2 171.7 182.7 
100.0 107.4 116. I 123.3 123.3 125.5 129.6 143.2 146.5 148.5 154.2 162.4 172.6 180.4 
100.0 105.8 111. 7 116.3 115.3 119.8 130.3 132.6 132.2 133.2 139. I 138.8 139.5 143.4 
100.0 106.2 112.9 119.8 121.3 125.4 131.3 136.9 141. 7 147.6 156.8 165.0 182.5 193.0 
100.0 103.5 106.9 111.0 117.5 119.9 123.4 142.4 156.5 170.3 183.2 188.8 216.2 259.3 
100.0 103.l 106.5 109.8 115.4 117.9 121.6 141.8 156.4 170.6 184.1 189.0 217.2 260.0 
100.0 108.0 112.0 124.8 144.4 145.7 146.6 151.6 159. 7 166.2 171.8 181.0 190.4 243.0 
100.0 104.7 111.l 118.4 123.1 126.9 131.0 140.7 153.5 163.2 174.5 212.3 224.3 252.6 
100.0 106. l 114.5 123. l 128.8 131.6 136.9 147.7 162.8 177. l 195.3 210.7 222.4 247.3 
100.0 105.4 111.6 116.4 119.8 126.2 130.9 144.7 157.6 165.3 177 .9 187.6 203.5 227.3 
100.0 104.4 110.1 115.7 119. l 121.8 124.5 132.4 145.4 154.7 159.9 174.0 183.3 205.3 
100.0 102. l 106.2 115.6 121.1 126.l 130.1 137.0 146.5 149.3 155.8 182.8 198.3 219.6 

):a 
"'C 
"'O 
rr, 
z 
c::, 
>-4 

>< 
< 
>-4 



National Consumer Price Inflation Index 

Fraa CUM"eftt To cmst•nt (CUM"eftt) doll•" •lt1ply by t11e 
(constant) appropr1•t• COIINrSi• fKtor 
doll•rs 1967 1970 1973 1974 1975 1976 1977 1978 1979 1980 1981 

1967 1.000 1.163 1.331 1.477 1.612 1.705 1.815 1.953 2.174 Z.470 Z.724 
1970 0.860 1.000 1.144 1.270 1.386 1.466 1.561 1.679 1.8'9 Z.124 2.342 
1973 0.751 0.874 1.000 1.110 1.211 1.211 1.364 1.4'7 1.633 1.856 2.047 
1974 0.677 0.787 0.901 1.000 1.091 1.154 1.229 1.322 1.472 1.672 1.844 
1975 0.620 0.721 0.826 0.916 1.000 1.058 1.121 1.212 1.349 1.532 1.690 
1976 0.587 0.682 0.781 0.866 0.945 1.000 1.065 1.145 1.275 1.449 1.598 
1977 0.551 0.641 0.733 0.814 o •• 0.939 1.000 1.076 1.198 1.361 1.501 
1978 0.512 0.595 0.682 0.75' 0.825 0.873 0.929 1.000 1.113 1.265 1.395 
1979 0.460 0.535 0.612 0.679 0.741 0.784 0.835 0.898 1.000 1.135 1.253 
1980 0.405 0.471 0.539 0.598 0.653 0.690 0.735 0.791 0.881 1.000 1.103 
1981 0.367 0.427 0.489 0.542 0.592 0.626 0.666 0.717 0.798 0.907 1.000 

Source: u.s. OetNrtwt or UNr • .,,... or I.Mor Sut1st1cs. Nonthb L•tMtr •••1•• Wash1ntt•. 
D.C •• -.tllly. 



APPENDIX VII 

SECTOR EQUIVALENCY TABLE 





National Sector 
Number (RIMS-II) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

APPENDIX VII 

Sector Equivalency Table 

Related 
Services 

Agricultural Products & Services 
Forestry & Fisheries 
Coal Mining 
Crude Petroleum & Natural Gas 
Other Mining 
New Construction 
Maintenance & Repair Construction 
Food & Kindred Products 
Textile Mill Products 
Apparel 
Paper & Allied Products 
Printing & Publishing 
Chemicals & Refined Petroleum 
Rubber & Leather Products 
Lumber & Furniture Products 
Stone, Clay & Glass Products 
Primary Metals 
Fabricated Metals 
Non-Electrical Machinery 
Electrical Machinery 
Motor Vehicles & Equipment 
Other Transportation Equipment 
Instruments 
Miscellaneous Manufacturing 
Transportation, Transit & Postal 
Communications 
Utilities 
Wholesale Trade 
Retail Trade 
Eating & Drinking Establishments 
Finance 
Insurance 
Real Estate 
Lodging & Amusements 
Personal Services 
Business Services 
Heal th Services 
Other Services 
Households 

Local Sector 
Numbers (Input-Output Model) 

1 & 2 

3 

4, 5, 6 & 7 
8 
9 

10 
11 
14 
15 

16 & 17 
18 

12 & 13 
19 
20 
21 

22 & 23 
24 
26 
25 
27 
28 
29 

30 & 31 
32, 33, 34 & 61 

35 - 39 
40 - 45 & 47 

46 
48 
49 
50 

52, 54 & 60 
53 

51, 55 & 56 
57 

58 & 59 





APPENDIX VI II 

RELATIVE WEIGHT OF THE 
CONSUMER PRICE INDEX FOR THE U.S. 





APPENDIX VIII 

;004 ano. 0..,angu .................................... . 
:"004 .••••••.•.•••••••••••••••••••••••• ■ •••••••••••••• 

,ooo. at noaa .•..••••...••.••.••..•.•.•.•......•.... 
Cerea.l.1 ana OUlll"f proo.uata .•••..•............... 

:area.I. and cereaJ. pl'OClucu .....•..........•.... 
now- and. pre~arao. floW" !IIUU .............. . 

CereaJ. ..•.••......•..•.....•................. 
~1c■, puc.a, an4 carnaeal ................... . 

3.aic.ery produc t.s .•...•.•........•..............• 
'tlfhJ.te oreacJ . • • • • • • • • • • • • • • • . - •• - - •• - •••••••• 
0tller 0re&d. ................................. . 
Frun bJ.~U..t.l, t"Ol.il, ~ m.tti.Aa ..••...... 
fresh cuu aDG cupoue■ ..................... . 
COOK.lU ·••••••••••••·••••·· ·••• •• • •••• , , •• , , 
t;..racacers aacs br•ac& anc& cracxer ;,rouuct.s ..... . 
Fresn ,w-tro.LI..J, i::atfNC&Ke. ~ c10aut.s .••• , 
Frozen MIC r-etr1geratacs bakery ;,rot1uct.s 

a.ad. Crean ?•••• ~u, and ew-novers ....... 1 

:-teat.a, pouJ.tr-y, r1m, ano eua ................... . 
11■at.s, ?CUA.try, and f'i.sn ...................... . 

~••ta ........................................ i a-, &Ad vea.i. .••. ••··•·•··· .•.•.•....•..... 
Gt"OWIG OHC otller tnaa canned .........•.. 
ClluCIIC rout ..•••••••••••••••..••••••••.• 
RoUIICI rout ..•••••••••••••••.••••.•..•.•• 
ilGIIDCI otNll , . • • • • . • , .. • . • . . . . . . . . . . . . , . 
SJ.r!~ at._ ........................... . 
0tAar -c - ,...i, ..•..••..............• 

Parle .•.•.••••...•...•••••.••••..•••..•.••.• 
llaaon •••••.•••••••••••••.•••.••••••.••••• 
Cllolla .................................. . 
!lu otn..- tllall eaanN .................... . 
Sauaa;a ...••.•..•... •· •········· ·· ··•·••· 
c..uieo 11M ............................... ; 

o=.,..::".:::::::·:::::::::::::::::: .:·:: i 
FrUK~en .••••••.•.•• , •• , ••••••••.•.• i 
aoJ.opa, liverwurac, aacS sa.um.· .••••.••.. 1 

OtAar •-ta························· I 
1.MD- ........ -ta .••••••••••...••...•• 1 

Uopnceo • t- 1,1 • •••••••••••••••• • • · • • • • • i 
Paw.try .•••••••••.•••••.••.••••••••...••••..• r 

,,.... -1• ea..- ........................ I 
,.-- iUIII rraa.., Cftl.OICN parca ...........•• 
Ot111r pou.l.try ••••••••••••.••.••.••••••••••• 

Flaa aao. _,._ .••••.••••••......•••.••...•• 
~ria-•--···················· 
;,-.s11 iUIII rra- tl.111 - •MLCIOCI .••••••••• 

i!ep ··•··•·••••••·••·•·•••••···•···· ......... . 

:>uryproduaca ..••....•••••...•..•••..•....•..... 
, ..... aJ.k - ,,,._ .•••••••••••.•••••..•....•• 
·- 80a aLJ.k ........................... .. 
ot11..- rreaa Alk aao =- .................. . 

P-- da.Ll"Y ~roo.uaca ...................... . 
Sutter ••••••••••••••••••••••••.•••••••.. • •·· • 
Ch- .......................•......•........ 
Ic• a..- - rala- ~ta .•••••••••••••• 
0tA.- U1r7 pro<IUata ••••••••••••••••••••••••• 

F...Uta aDII •-"8.1.M · • • • • • • · · · · · • · • · · • · • · • · ·• · · · 
, ..... trw.ta - -UIIJ.u .••..•.••.•.••.•.•.. 

,,.... rrw.ca ..••••••••••••••••••..•..•..•... • 
App.I. ....................... • ••. • •••••••••• • 
~ ................................... . 
0....,... ................................... . 
0tllar rrua rrw.ta .....•••.•....•.....•.... 

,reaa •-c•taOJ.u ............................ . 
Potatoaa .•••..•••••••.•••••••••••••••••..•• 
!.a"IIO• . • • •.••.. •. • • • •. • •••••••• • • • •. • • • • •. 
Toaa~ ••••.•••••••••••••••••••••••••••••• 
ot11..- rrua •-cao.1. ...................... . 

h-ooaueo rrw.ca ilA4 •-LUJ.•• ............... . 
P........- rrw.ta ..•.................•........ 
,_ rrw.t - rrw.t JI.I.I.ca ......•.. - ... . 
Frw.t Jw.a .. otA.- tllall rrazN ............ . 
Caanall 1811 <11'114 truJ.ta .•.••.•.... • • • • • ... . 
P- •-r.aaJ.a ........................ . 

rraua vqet&OJ.aa ......................... . 
Cut cora and. CUIIMICI 0aana ua111t l.i.a ...... · 
0tll..- ..- uo. dri..a , ... caoJ.u .......... · 

Otn..- tCIOCIII &t - ...•..•..•••..••......•..•..•. ' 
Sucar ma •-ca .............................. ., 

c.aci, anct =•uic gua .......••.••.•.....•.... i 

s.. !oOCl'IDCH ac end of Cabla. 

I CP!-UI 

100.000 

t8.d14 
17.71~ 
12.2;0 

I, ;JO 
. ;d? 
. :o. 

:06' 
. , 17 

1,114, 

'J<.• 
. 115 
,11/ 
. t 3S 
. t•7 
.JIil 
. l<• 

. 10.! 

3. ~llj 
J.720 
Z.8d7 
1,ll:,O 

. J7<-

. lOd 

. 157 

.o-,, 

. 101 
.51611 
,'l:i5 
.100 
.203 
. 178 
. 1 J 1 
.0<t• 
. tijz 
. •~o 
.110 
. 10ll 

180 
, 101 
.002 
.<U 
. lb7 
'1 J~ 
. 1 lb 
.,10 
, l',J 
.257 

·"'" 
'.~s• 
. 971 
. 70l> 
.2D'j 
. 083 
.080 
• 3"" 
. lb~ 
.0"4 

I. 75Y 
.aw 
. 431 
.DIM, 
.0';0 
. 0'IO 
.20• 
. •11<1 
. 101 
.00,2 
.071 
. .:o• 
.allO 
. •19 
.14!1 
. 1s• 
. 1•• 
• <111 
' 113 
.108 
.220 

). 3411 
••h 
,,211 

Urban ·••11• .,..,,.rs Unran■ad Urban ••1119 
anc1 ::.er.:..:a.l ·•orkers £.am■rs uic t..l1r1.caJ. 

1 ~PI-• ) ·•oror• 

100.000 100.000 

20.•01 2b. 192 
1~.2't8 2•.045 
t 3. '19j td. /54 

: .0'/2 "· 514 
.• 1~ NA 
. i 18 ,U 
. : 70 .u 
. 1 JO NA 

t .27 J NA 

';7" ,.3 
.1.:0 NA 
. I ;2 NA 
. TS5 NA 
. tb2 NA 
. Odl ,<A 

1 j~ NA 

.111 u 

•• J'j~ o. 1,1 

•· TSll ,. 734 

J -~I" ... :, 11 

1."3d" 2.022 
. <id . j 11 

. :as 1.!2 

. 11• ..!J9 
11b . 350 ',o, . ldS 

.;87 u 
1 1011 t. •83 

. 182 . Jll3 
,2J5 J09 
.207 NA 
. 10, .223 
. 107 . l'tZ 
.~,0 u 
. Sd6 1.005 
. 1:;0 . 148 
.1.C:"J NA 
.'2.7 NA 
.O'id NA 
002 NA 

.• ,1 .saz 

.18,i J~1 

. 1•1 u 
121 IU 

.•2~ .fl61 

. loll NA 

.20, u 

··'"' .4Z4 

1. a21 2.1,1 
1. 100 NA 

.B)'I 1. jb9 

.iD7 NA 

.no NA 

.08o ·""" , J;II HA 

.180 NA 

.o-,8 NA 

1.817 ].114 
.9•,; 1.a19 

·""" .802 
.0~0 .i16 
.05.1 . 131 
.O'tl . 18'j 
.2011 NA 
,500 1.017 
. ,08 .243 
.O't<I • 163 
.orr 121 
.217 NA 
.a92 I 296 
.IIO't NA 
.115 NA 

155 NA 
. 140 NA 
. •8J NA 
. 116 NA 
. 125 NA 
.i42 NA 

3. 7q5 •.211 
. •60 . 752 
.229 HA 



(Percent of dl itemal 

f'aod and -rate•••ConUnuecl 
Supr UHi an1t1c~ •-t-rs ..••••••.••••• 
Otner •-t.1 ............. , ... , .............. . 

rau Ul4 o.L.u ................................. . 
l1arpr1Ae ...•.................•.............. 
tfonGa1ry •uoat1tutH aacs _.., outte.- ....••. 
Otner r.au. o,a. &ne1 saucs dresa:u,ga ....... . 

~ona.Lcano.U.c oenrages . . . . . . .. . . . . . . . . . . . . ... . 
Cola dl'1A1<a, oxcJ.wa1ng dut oaJ..a ..•••.••••••. 
C&rbOnatea ~ruuca, l.llC.1."'4.uig QJ.at coJ.& . • • . •• 
aautecs oarree .....••...•.....•.••••.•......• 
f'reen dl'1eCI MIG uisc.ant oatree .•....••..•... 
Otner nanaaroanatecs <1r111u .••••••••••••.••••• 

Otner prepa,,ecs roocsa .......................... . 
C.arulecs &1>C1 pacucecs soup ...•..•....••...••.•• 
frozen p...,.,.ecs roocsa ....••...•...••.••.••... 
Snaca ........................... , .......... . 
S.Uonl.Ap, allv••• p.&.clU.ea. ud. rell.tn ..•... 
Otner ooncU.MnU ...•......• , .••..........•••• 
111.saeil.aneoua preparff roocsa ..•...•......••.. 
Otner cameo MiCI paCIC.apCI preparff roocsa .•.•• 

f'OCCI away rroa IIOM .. . . .. . . . . . . • • • .. • • . . ..•••.•••. 
L..uncn. ••••••••••••••••••.••••••••••••••••••••••••• 
D111ner .••••••••••••••••••••••••.••••••••••••••••• 
Other -•" Mid •naekll .....•...•......•....•..... 
,npr1ceC1 a... 1/ .••.•••••••••••••••.••••••••••••• 

Alconol.J.c =>•••r•c••-............... --.. -•. -. --.. --• • • • 
Alconol•c beverac•• at. n01111 . . . • . • • • • . • . . • • • • .••••• 

3eer &nG ,1J.e .••.•••••....•....•••••..•.•••••.•••• 
'olbUHy ••••••.•••••.•••• , •••••.••••••••.••••••••• '•in• ............................................ . 
Otner uaono.u.c cH-- u - .••.•••••.•.••.. 

Uconouc oe,,.,..... away rroa nOM ..••.••••.••••... 
Unpr1cecs • , ... .J.! .•..•••••••••••.•••••.•••..•••••• 

:loua.Lng ............................................... . 
SneJ.tar .•....•......•...••.••..•...•..•.•••..•.•.•••• 

~enc., r-e•i4ent1&J. ..••.•.....••......•.••••••..••••• 
Otner rent.a.L oosu ..•....•..•.....•...••••...•.•••. 

I.OCICU,C wn.LJ.a out ot town .••••••.•.•••••••••••••• 
Tenaac.s' lll.Su.rance .....•••••••••..• - ••• •. - •••• • •• t 

Un11r1ced 1.t- .l/ ................................. ' 
H.,_.,..er:llll.p .......••. , ..•.•....•.••.•.••••.•.•••• 

dOM ?W".,_ •··•••••••·••••••••·•···•••••••••••• 
riAUOl.DC, C.UU, Aacl ~- ·••••••••••••••••• 

?rope~ y lJl.sW'Ulele . • • • • • • • • • • . ••.•••••••••..•• 

Propercy tuu ................................ . 
Contracteo •rtcac• in~at caac. .............• 

~.Lntenanae Ul4 re~rs ..••.••.•••••.••••.••.•••• 
11&.Lntenance aaca repa1r ,e,-ncea ............... . 
11&.Lntaaaaae Mid r-.Lr o-1t1u ..•..••••.••• 

?a1.nt aad waJ.lpaoer, .SUCIPJ..1.aa, tooJ..I, 
and eqW.-t ............................. . 

·-· awn.....-, i.l..aaao and _,.,. .•••.••••• 
Plua111ng, eJ.actr1caJ.. nnt1ng, 

ilffll ooaJ..i.ng oupp.U.es .•••••••••••••••••••••• 
111.sceil.aneoua supp.Li.es &nCI eqw.-t ........ . 
:Jnpl"1CM lt- j/, ... , .. , . , , , . , • , . , , ... , . , .. , , 

FueJ. MICI outer ut1llt1H ...•••••••..••••....••••.•••• 
f'ueJ.a .•.•.•.•••.•.•...•..•••.•.••••••••••••.••••••• 

f'ue.1 01.l., oaa.L, aacs 004:tle<I gu ................. . 
FueJ. o1.l. .•••••••••••. • • • • • • • • • • • • •· • • • • · • · · · • 
Ot.aer rueu ................................... . 
Unprtaed it- JI ......•..••.•••.•.....••....... 

Gu IP.1.lle<II aaca IJ.eatr1c.1.ty ..................... . 
ileatr1a.Lty ..•• , ••.••••.••••..•.•••••••••••.•.• 
Utility ( P.Llle<ll gu .............. • · • •. • • • • • · · • • 

Otne,- ut1llt1u aaca pUOllc •-10H .••••••••••••••• 
Talacaaioae serY1CN , •.•••• , , , , , , , • , , .. , , , •,, ••• · •,, 

L.ooaJ. Oll&l'gU .••••••••••••••••••••••• • • •••• • ••• 

Iaterst.ate tau oal.u .•.••••.•.•••••••••••••..• 
IntruUH tol.l. caUa •••••••••••••••••••••••••• .,.u .. 11111 ,--.. aaMI&- , ......... • .. •. • • •. 

Uopr10..a it- lf ................................ . 

llouNtiaJ.4 t'ur1U.1111np aaca o-■uaa ................. . 
llauNt'llrn1aa1nca .................................. . 

ruu.i.e -tw-nulUDca ........................ . 
ilouNtiald Ulams .••••••••••.••••••••••.••.•••.• 
CYr't&i.Aa, draoee, 1.u.000 • .,.., 

11111 •W111C •&.,.1&.u .••.•••.••.•••••••••••••• 

r.!~..;:CS~-:-~·:::::::::::::::::::::::::::: 
8-- turn.a.ture .••••••••••••.•••••.•••.•..••. 
Sotu ......................................... . 
I.. •1111 roaa alla.Ll's &nCI taoles ................. . 
01:11.,. rum.a. tw-e ............................... . 

S•• foocnaca • ac end a f tab I•. 

, U :JrDan c,,.,a-.•s UrDU ••1• iarne.-• 
Ml4 Cler.,Q.AJ. Worwar· .. 

( CP1..1:) (.;Pl••) 

. llb . !.!.I! 
,Jr\'? . 1,1 
. .,oo . 3~0 
. :07 . 10 .. 
.07< ..)78 

181 .,a:t 
I.' I j . i.!.O 

. 51~ .,50 
081! J lb 

. 4'J0 .~t,.,; 

.:.12 ,:07 

. ~;o .2'1c. 
a~ 1 1. lb; 

• l~la .111 
,oc: . 170 

. ,d'I -~·" 
:.Jb • l -~ 

L,.1o,1 . 1~3 
. 1\IO .1,;'j 
. ;53 . ldt) 

,,j. i."'~ ~.805 
1. 7,8 1.9~3 
l. ,d'I t.9•~ 
: . 0 .• ;Cb 

. 098 .,oo 
: . 0~5 Io lS? ... , . 1 =s 
. J~·<J 

. ·~· ,01 .zco 
. 1 j'f . lOd 
. ;;:o . . 10 
. 1<,s .a1 
.J5. -~11 

1.1 ! . S-J8 ~0.~7~ 
,;~. 1~3 ~~- J7• 

;. -~· ,. ;:::t 
. 1:2 . •011 

ljO 3 ;~ 
.07• v5b 
. 1~9 . 144! 

;?~ ... i,a ~,.-,o~ 
.. ~ea a 15, 
1.211 a.;o:s 

5':~ . 50i 
2 12: l .8n..: 
,. 505 • I<~ 
j, Obi: J• ,o, 
~ ~00 2. :22 

.3r'I . ;a1 

. 1' 1 .1;.:, 

. ,~, . 105 

. J52 ,.JOI 

.l:61 . ~80 
Oc5 .02; 

,.51~ 6.393 
•-2~) 4. 2~: 

. 8~7 , .... 

.1-. . 1•11 

. 1•7 . 1 lb 

.JOII .011i 
J. Jilo J • .!7C 
2. lCb 2 • .:!, 
: .2eo 1.~"J: 
z.:27 4.;i: 
1.593 1,531 

.:l'.,7 . 797 

.~11 -1~~ 

.J:,2 . JJb ...,,. •22 
'lCl9 .007 

s • .c1, 7 .9!'! 
•.~03 •. n: 

.!.:OO ,c-1,17 

..:92 .2~0 

.Z'iJ .2;u 

. ill'2 .:•il4 
l. 3,-1 1. i3~ 
• J&;I . '40' 
-~~ .,7~ 
.2ee .z•1; 
. ~lJ . ,;a 

:Jnrev .. ~tNS Uroa.."l 'Jqe 
i.arrhlrs &Ad ~••r · .:al 

·tt0r...:ers 

:IA 
NA 
. 002 
.1H 
•A 
~A 

; aos 
.1L 
•L 

' ua 
.,t,i1 

JA 
; .~;2 
.,A 
~A 
~A 
~A 

NA 
~A 
n 

;.,~. 
.u 
NA 
~ . 
IM 

.. .7 
NA 
.llo 

. J 11 
Z.:· 

~A ~· >A 

,ij.osa 
C::: I. 71&t 

"·SJ! 
. <10 .. \ 
NA .. 

lb. 772 
•. Ob3 
0 (}2~ 

.oos 
l, 9:)3 
·:. jJ6 
,. 787 
..031 

-9':6 

NA 
NA 

~A 
/It. 
~-1 

•.,05 
•.uo6 

. 1r,o 
l .!l.i~ 
NA 
~~ 

,.986 
l.Jd 
I. Q""2 
: . •10 
.a:,1 
>A 
NA 
N.l 
-H~ 
!'ii. 

d.Zb6 
y. ·17~ 

. j Jj 

NA 

Y. 
NA 

.. 241 
~,. 
N.~ .. 
u 



(?ePc."'c 01 all icenul 

I 
-•taf--Conuaad I 

•pp•••- ia:.luow rv ...a - oq,.~-,,c .••.•. , 
TelavU13 ...a - equ~-c: · · • ·. · · ·. · · ·. · • · · ' 

Te.l.c.-r:ui,)11 ' ................................ : 

- ,qul-C: ··········-- .. •·•••·••··• .•.. i 
.:ous-J.d aap.l.i&aoea ........................... , 

Ret'r1,-tor UIII - rruaer ..••••••..•..... I 
LM;;ldry eqiu-c: . . .. . . . • • . .. . . . .. .. . ..... ' . : 
0tller IIOl&Ht.o.lo •opll 1110•• .................. ., 

St.ova, d1.1nvaac.-a, 'l&am.-., -1.nd 
1 

Seli:!.Dg -.CL4e: . • . • • • •.. • • ' • • • • • . • • • • • • . • I 
Ot't1.ca 11acftl.De!'S • .!-.J..L 1tlec'!r-:..c 1 

•ilPl~c••• 1na a.i..- conc1:,:-:.n11:-:. ...... . 
Uci,r1ceca • e.-. .l' . . . . . . . . . . . . . . . . . ........... ; 

0t:ier llciaae,:o.l4 equa-nc .................... .. 
Ylc.iol' ,.aa v:.::dOw .:o••r.1nga. Jntu!':,', l.a.1.Mtary, 

:leuu:~, UIII ~u'40or eqiupart . . . . ......... , 
-:lo>clrs, ~, aa.: deoo· lC..sa ................ i 
TUJ.r...,..., ~LAC ~tecas, ) 

l"4 ..-.lectl"1c K1t<ii:onw;.:-e .••••...••...••••• •
1 i-61111 tGIU.~t,, l"O'MI' tat' l.1. 

:10::::.ca::=:~.::::::::::::::::.:::::::::: ; 
l:loua•-.LDC .upp.lt11a .............................. I 

SoQa aaa dnarg11a~s .•.................•..••.... : 
0tl:ar •~ ..,4 ~.lllUJ.Di procauct• . . . • . . . • • . • • . i, 

Cl~ IAIII , .. ~.let cusua. ~•per 
~w.Ls ·,114 .. ,pk.as . . • • .••.•.••••.•••••..•..•. 

Stacioaery, •ution.,ry o.ppJ..i.ea. 
U14 g1l't -D •••••• • • • • • • • • • · • • • • • • • • .. • • .. • • • 

111 ..... u.-u■ no .... no.l4 p,-,,sucu . . . . . .....•.•... 
.....,. aCG p,·4en •uop.U.ea ........................ . 

i:IDuNM-~ :....,1cu ............................. . 
~ ... tace ......................................... . 
l!ov~, •CW"ap. rrH,;llt, ~ou-.old 

l.&uatclr7, aa4 dZ"f c.l.-.u.,c ...... 1 =•• . . . . . . . . . . . . 
lt=J.uooa ~ ~W"IU~UN r~ .•••......••..•.•.• 
llnpn. :eo a.., .J! .•..•....•...•......•.•••........ 

A.ppa,-ei md 11o.tcN9 • • •, •, •, •• , 0 , •• , ••••••• , •• , • •••••••• 

..lppare.l •-1t1•• .•..•••..•.•....••••••...•••••.•.. 
Apparel. •-::.:1• less raoc....,. .•.......•........ 

Plea's aAd toys• ••••••.•.•••••••••••••.••••••••••• 

-·· ··············•····•·····················1 3u:..ta. !pore -:oaca, .acs jacxet.:a .••.••••.•..•. 
:0..ta ~ J&<,ICllltA •••.•••••••••••••••.•••••••• 
ru.-.u.se,.,.... ..,., ,pecuaJ. :.lo.i,1.-~ ............ . 
siu,-u ...................................... . 
r:>t.·!IC8,re,a, ~.-. a..Q t.·011Nr2 .••••••••....•• 
Unprccri _ :- ,!/ ............................ . 

~, .. ········ ······················ ........... . 
Cc.at.a, JillGk.ec.a • .$veat.,-s. 1.11a 3ni..-t,1 .• 

furnua!np ....•...•..••...••............... • 1 
;:.,u.u, ·.:-old9r'9. sc,12rt: ,:oeu, u.;: J.i~••~ .... 

~~:r-!::',~!~ ~ ~:: ·: -~: :: : : : : ~:::::: ::::::::: 
·~:.:~: ~~:~~~:::::::::: : : : : : : : : : : : : : : : : : : : ·1'. 

S.v,racu •nG •flO:-U-ar . . . . . . ............ . 
:1nca.......-, ru.~~.......,, .lllCI r.oa1,,.,.-, .••••••••.• 
:;u..,:,s ·••••••·•• ........................... . 
Cn11r.QeCl .i.t-:,aa l.1 ·, ·. · • • · · · • · • • • · · · • .. • • · • · · · 

.a,,i..,• ........................................ . 
Coata. Jao.Jcer.a, .JrallU, MCI SIUY . , .• , •..• , • =-=• ':.::.-r ..................... , 
11nor""='1~::: 1,4'~~.: ::::::: :: : .. : . :: :: I 

z. .. taat.a' .aDd t.ocldlers' .••.....•.. - - - . - - - • • • . • • • I 
?t.ber ao,=u-.J. :OllaDd.it1u . . . • . • • • . . . •. - •••...... 1 

''"'1'1C •&er:.ua ..w nouc:u . . • . . . . . . . . . ....• • I 

r-,::;~:7:t=:::::::::::::::::::::::::::::i 
:::..~.~:::. :::: :: ::: :::::: :::::: :: :·::: ::··:I 

-'t"PU'd ~•""1c• . , ................................... ' 
'-a4r7 aa4 .ir, :l■a111n.; otaer 

.Ilea .;cw, OP■ftC,CI • • • • • •. • • • . • • . •. • • • • •• • • • • • •• •. 
~ ~.l ..,...tc"a ....•...•........•.•..••..... 
;/a'."'tcac 1.-J/·•·······························. 

'h'-..na-:,.,r.a&1on . • • • . . • • • . . • . • . . • • • • • • • • • • • • .. • . • • • • • • • , 
l'P1YSC. ••••--••••·•••••••··••--•••••--·· .. •••··•••·•• 

- =r:s ·······•··•···-- ······•······ ............ . 
.!aNQ.Al'II •••••••••••••••••••••.••••••••••.•••••••.• 
~ .......................................... . 
Au:a.ao.t.J.• -.U~:tce m4 r~oa.:..r ••.•..•..•.••. 
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