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PREFACE

These two documents -- the Guidance Manual and Workbook for Estimating the
Economic Effects of Pollution Control Costs ~- were prepared by EPA for writers
of NPDES permits in state agencies and EPA Regional Offices. The Workbook con-
tains step-by-step instructions and worksheets for performing analyses of a
firm's or plant's ability to pay for pollution control. The Guidance Manual
contains background information, more detailed instructions, and examples for
each test; it is designed for use by those who find the Workbook too brief,

The Guidance Manual and Workbook for Estimating the Economic Effects of
Pollution Control Costs were prepared for EPA by Pope-Reid Associates, Inc.
They were based on the Work Book for Determining Economic Achievability for
National Pollutant Discharge Elimination System Permits (Putnam, Hayes &
Bartlett, Inc., August 1982).
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CHAPTER 1
INTRODUCTION
1.1 BACKGROUND

The Clean Water Act requires the U.S. Environmental Protection Agency (EPA) to
regulate wastewater discharges. This is done through the National Pollutant
Discharge Elimination System (NPDES), which is administered by either the EPA
Regional Offices or individual states. To date, 33 states have approved NPDES
programs for wastewater discharges.

EPA has promulgated effluent guidelines for many industries. These guidelines
include a requirement that permits must be based on the "Best Available
Technology Economically Achievable® (BAT) by 1984. Thus, as permits come up for
renewal they must be based on economic considerations as well as engineering
analyses.

BAT effluent guidelines will be promulgated by 1984 for several major
industries. However, the process by which permits are reviewed and renewed will
begin before then., Thus, some industries may not have promulgated effluent
guidelines for some or all of their process wastewaters by the time permits are
to be renewed.

For certain facilities, permit writers will be required to develop permits on a
plant-by-plant basis using best professional judgement. The industries for
which plant-by-plant permits will need to be written include those:

(] for which no BAT effluent guidelines have been promulgated; or

o which generate and discharge process wastewaters not covered by effluent
guidelines,

These permits must also be based on both engineering and economic
considerations.



1.2 PROBLEM

The engineering analysis portion of preparing a permit is usually based on
existing technologies -and guidelines. Therefore, while it may not be easy to
perform, it is usually fairly straightforward and is often related to the permit
writer's primary area of expertise and experience. On the other hand, the eco-
nomic evaluation could be performed in several ways or levels of complexity., If
a permit writer does not have a background in financial analysis, evaluating the
ability to pay for pollution control expenditures will be difficult.

The concept of "economic achievability" has many dimensions and is not con-
sistently defined or evaluated. As used in the development of effluent guide-
lines, it includes an assessment of different effects such as: price and
production effects; current and future supply and demand; competition by other
industries; effects on sales; and product substitution. This manual does not
address these aspects of economic achievability because it is not intended for
use in developing permits for only one industry. . Rather, this procedure is
designed to assist the permit writer in determining the economic effects of
pollution control expenditures in terms of “ability to pay" at the firm or plant
level.



1.3 PURPOSE

This manual is designed to give someone with no formal background in financial
analysis a structured,-step-by-step approach to estimating the ability of a firm
or plant to pay for pollution control technology. The methodology involves two
types of analyses. The firm-level anal&sis uses publicly available data to
evaluate the present financial conditon of the firm and to predict the financial
effects of pollution control investments that may be required to comply with
permit requirements. The plant-level analysis uses data provided by the firm to
evaluate the profitability of the plant and to predict the effects of pollution
control investments.

Firm-level analysis is performed for all permit evaluations. Plant-level analy-
sis 1is performed only if required. Two conditions would indicate a need for
plant-level analysis:

1. the firm contends that pollution control investment would make the
plant unprofitable to operate; or

2. the firm-level analysis indicates that pollution control investment
would have a serious detrimental effect on the firm's financial health.



1.4 OVERVIEW

To accomplish this purpose as effectively as possible, EPA has divided the
manual into two ddcuments (the Guidance Manual for Estimating the Economic
Effects of Pollution Control Costs and the Workbook for Estimating the Effects
of Pollution Control Costs). The Guidance Manual describes the firm-level and
plant-level tests in detail, the data needed to perform the tests, and sources
for these data. It also contains example data and calculations for each test.
The Workbook contains blank worksheets and step-by-step instructions for
completing them._ |

Chapter 2 of this text provides an introduction to the financial aralysis method
used to assess a firm or plant's ability to pay for pollution control. The
types of data needed to conduct the analysis and sources for these data are pre-
sented. Chapter 2 also contains a generaI discussion of engineering cost esti-
mation and the types and sources of data needed.

Chapter 3 presents the procedure for the firm-level analysis. The firm-Tevel
methodology has two components. The financial statement component analyzes a
firm's reported values by calculating ratios from data in annual reports. This
is essentially a historic perspective on the company's operating performance and
asset values. The second component of the firm-level methodology, the market
value approach, uses stock market data as a proxy for the future performance of
the firm to evaluate a firm's abtlity to pay for pollution controil.

Chapter 4 describes the plant-level methodology. The plant-level test uses con-
fidential, plant-specific financial data provided by the company to evaluate how
the costs of pollution control equipment would impact the plant's earnings. The
plant-level methodology has three tests from which the permit writer must
choose. The choice is based on which plant-level data are available.

Chapter § provides direction for interpreting the combined results of the firm-
Jevel analysis. The methodology does not provide a "cookbook" format for
interpreting all possible combinations of test results. However, Chapter 5
describes several common sets of conflicting results and provides general guide-
lines for interpreting them. It also provides guidance on how to incorporate
the results of the plant-level analysis with those of the firm-level analysis.



The Workbook contains blank worksheets for all calculations and tests; summaries
of the data needed and sources for these data; and step-by-step instructions for
performing the calculations and tests. If the permit writer has no need for the
detailed information contained in the the Guidance Manual, or she can use the
Workbook to do the firm-level and plant-level analyses.




CHAPTER 2
THEORY AND DATA

2.1 INTRODUCTION

Financial analysis assesses the position of a firm or plant at any point in time
up to the present and to predict and interpret future financial changes
resulting from decisions by the firm or plant. Financial analysis measures the
ability of a firm or a plant within a firm to pay for poliution control. The
measures of financial position are calculated to determine the current perform-
ance of the company and estimate the impacts of pollution control requirements
on these various measures.

In order to perform a financial analysis, two types of data are needed. One
obviously is financial data on the firm and plant which are being evaluated. .
The other is engineering cost data for the pollution control technology that fis
being considered.

This chapter contains a brief discussion of the theory behind financial and cost
engineering analyses. It also describes the two types of data as they are used
in this document and sources of these data.



2.2 ENGINEERING ANALYSIS AND COST DATA

The permit writer may either need to do an engineering cost estimate for the
pollution control techndblogy or review an estimate that has been provided by a
firm or plant. This section contains a brief discussion of engineering cost
estimates and data, because the choice of cost estimates will affect the outcome
of the financial analysis.

There are two different costs associated with pollution control treatment. The
costs of purchasing and installing the equipment and building the facilities to
house the equipment are called capital costs or capital investment. These are
one-time costs which are incurred at the beginning of the life cycle of the use
a.piece of equipment or a process. The costs incurred on a continuing basis to
operate and maintain the equipment or process are called operating and main~
~ tenance (08M) costs and are calculated on an annual basis. There are other
recurring charges specifically to recover the capital investment in a process or
facility which are added to 0M costs to obtain total annual costs.

2.2.1 Capital Costs

Capital costs are all of the costs to purchase and install the equipment and to
provide necessary auxiliaries and appurtenances for the operation and use of
equipment or process facilities. Capital costs include buildings, piping, foun-
dations, instrumentation, spare parts, utilities such as water, electricity, and
natural gas, and all costs for engineering, permitting, and construction. Five
types of capital cost estimates are summarized in Exhibit 2-1.

The most accurate type of capital cost estimate is based on bids received from
suppliers and contractors who propose to provide the equipment and/or build the
facility at the bid price. This type of cost information is available only if
speéifications and working drawings have been prepared for the project. This
cost estimate would have a reljability of *.-5% percent. Most projects at the
permit applications stage will not be developed to this extent,

A slightly less accurate type of capital cost estimate is based on detailed
engineering design but without the preparation of specifications and working
drawings. The reliability of this cost estimate would be + 10 percent. The
permit applicant is also unlikely to have a cost estimate of this type.



Exhibit 2-1
FIVE TYPES OF CAPITAL COST ESTIMATES

Usual

Type of Estimate Characteristics Purpose Reliability

1. Order-of-Magnitude Rapid. Very rough. Preliminary indication. About + 30%
Ratio Result should be checked ~60%

by more detailed method.

2. Study (commonly Requires flow diagram, For generalized evaluations. + 30%
called a factored material and energy - Guidance for further in- -
estimate) balance, type and size vestigation. Basis for

of equipment. process selection. R&D
guidance.

3. Preliminary Budget In addition to above, Basis for decision to under- + 20%
Authorization includes surveys and take detailed engineering. -

some engineering of Sometimes basis for budget
foundations, transpor- authorization. Can be for
tation facilities, generalized evaluation, but
buildings, structures, usually for site-specific
lighting, etc. installation.

4, Definitive Project More detajled engi- Sometimes the basis for + 10%
Control neering, but usually budget authorization.

short of complete spe- Provides improved estimate of
cifications and project to be built. For
working drawings. site-specific installations.
Requires experienced
estimating organiza-
tion and substantial
outlay.
5. Detailed Firm Complete site surveys, Made to control cost of + 5%

Contractor's

- specifications,

working drawings.

project being built for site-
specific installations.

Source: U.S. Environmental Protection Agency,
of Pollution Control Operations, Volume [.

A Standard Procedure for Cost Analysis .
EPA- - 9- a ? Une .



The next most accurate type of capital cost estimate is based on estimates
obtained from suppliers of the equipment and auxiliaries. Installation costs
and other design and construction costs may be estimated by identifying
materials and labor hour requirements and multiplying each by an appropriate
unit cost. Some of these items may be estimated as a percentage or multiplier
of a known cost, as a percentage of the total equipment and installation cost,
for example. There are generally accepted multiplier§ which vary with the type
of equipment, materials handled, and scale of facility. The multipliers used
should be documented by the applicant and should be consistent and appropriate.
Estimates prepared in this manner, sometimes called "conceptual estimates,"
would have a typical reliability of + 20 percent.

A fourth type of capital cost estimate (another conceptual estimate) is very
similar to the third, but uses generalized published cost data for the equip-
ment costs instead of supplier price estimates. The installation and other
design and construction costs are usually estimated using multipliers or percen-
tages as described above. This s a less accurate method, with a reljability of
+ 30 percent, but it fs frequently used to obtain estimates early in capital
spending and similar resource allocation decision processes.

Where a capital cost. is required in the financial analysis, this cost should be
based on one of the latter two types of estimates described above (the concep-
tual estimates). This will ensure that the cost estimate is sufficiently
accurate without being costly or time-consuming to prepare. Costs used in EPA
Development Documents are these types of conceptual estimates.

The least accurate type of capital cost estimate is an order-of-magnitude ratio.
It is done by estimating average fixed price per unit of plant capacity;
scaling a known cost for a facility of a different size; or calculating a price
based on a plant's turnover ratio (annual revenue divided by total investment).
The reliability of this type of estimate ranges from +30 percent to -60 percent.
The permit writer should not use a capital cost of this type because it would
not be accurate enough to make the results of the financial tests meaningful.

An excellent guide for preparing cost estimates, including sources of equipment
costs, is the EPA publication A_Standard Procedure for Cost Analysis of




Pollution Control Operations, Volumes I and II (EPA-600/8-79-018a and -018b).
Other literature sources for cost estimating methods and cost data are listed
in Exhibit 2-2. Information on the multipliers and percentages to be used for
various equipment items’ and process applications can be obtained from many of
these same literature sources.

2.2.2 Operatiné_gnd Maintenance Costs

Operating and maintenance (08M) costs are most likely to be estimated as speci-
fic requirements for each equipment item or processing unit. O&M costs include
labor, supervision, utilities, chemicals and supplies, maintenance, labor and
supplies, waste management and disposal, insurance, taxes, and other recurring
items. In preparing the 08 costs, all significant cost items must be con-
sidered and the unit costs of each must be reasonable estimates. Unit require-
ments may be estimated from literature data on the specific equipment or process
or by using engineering judgment. Unit costs for labor, chemicals, and
materials may be obtained from various published sources. Other costs such as
insurance and property taxes are usually estimated as percentages of the capital
or operating costs. The data sources listed in Exhibit 2-2 can also be used for
preparing 08M cost estimates.

A working knowledge of both the technology and typical costs is very helpful in
preparing or assessing capftal -and 08 cost estimates. A number of options are
available to the permit writer who lacks this knowledge of familfarity. A com-
parison can be made with costs for similar technologies and capacities. The
reasonableness of capital or O&M costs estimates can also be assessed by calcu-
lating the relative contribution of each cost component to the capital or 0&M
total. Some of the publications listed in Exhibit 2-2 contain information on
what the relative porportions the various components of a total cost should be.

2.2.3 Total Annual Costs

The total annual costs of a pollution control system include the 0&M costs and
charges to recover the capital investment--the latter are called capital reco-
very costs. The capital recdvery costs are the charges a corporation will
assess on any investment of capital, both to recover the original investment and
to cover the costs incurred by the firm to raise the capital through all means

10



Exhibit 2-2
SOURCES OF COST ESTIMATING METHODOLOGIES AND DATA

SOURCES TYPES OF COST DATA
: Capital OLM

DeveTopment Documents for Water Pollution X X
Control Regulations--EPA :

Permit Writers Guidance Manual/Technical X

Resource Documents--EPA's Office of Research
and Development

Richardson's Process Plant Construction X
Estimating Standards
R. S. Means Building Construction Cost Data X
R. S. Means Site Work Cost Data X
Chemical Engineering Costs by Charles Dryden X X
and Richard Furlow

Cost Engineering Analysis by William R. Park X X
ﬁrocess Plant Estimating Evaluation and X X

Control by Kenneth M. Guthrie

Plant Design and Economics for Chemical X X
tngineers by Max Peters and Klaus Timmerhaus

Chemical Engineers Handbook by Robert Perry X X
and Cecil Chilton

Treatment Alternatives for Hazardous Waste X X

Management in Nine Industry Groups--Lilia A.
‘Abron-Robinson (Peer Consu*fanfs, Inc.) and
Edward J. Martin (Environmental Quality
Systems, Inc.) for EPA Office of Solid Waste

A Standard‘Procedure for Cost Analysis of X X
Pollution Control Operations--EPA-600/8-79-018a

and ~-0l8b ‘

Cost Comparisons of Treatment and Disposal X X

Alternatives for Hazardous Wastes--Warren G.
Hansen and Howard L. Rishel (SCS Engineers)
for EPA-MERL '

Estimating Water Treatment Costs--EPA-600/2-79-162a X X
through -162d

" Trade Publications and Technical Journals X X

Manufacturers' Literature ‘ X X

11



employed. These costs are usually not current "out-of-pocket" expenditures, but
are charges assessed against the installation to recover the capital involved in
the initial expenditure to purchase and build a facility.

The capital used to purchase and build a system can either come from within the
firm through its own financial resources such as retained earnings or stock
sales or it can be borrowed by the firm from various outside sources. In either
case, the firm must recover the capital investment plus the interest paid on
that investment, in order to pay back the loan or to return the money to the
firm for future use on other projects. In the latter case, the investment by
the firm can be viewed essentially as a loan by the firm to itself for the spe-
cific project.

2.2.3.1 Cost of Capital

The assumption used in estimating capital recovery costs is that a firm uses a
mixture of debt funds (loans or bonds) and internally generated funds--called
equity funds--to finance capital investments in plant and equipment. On the
basis of this assumption--or as given for a specific firm--regarding the mix of
debt and equity funds used to finance the 1nve§tment, the appropriate cost of
.those funds can be determined and assigned to a project.' This cost is called
the cost of capital and it is expressed in the form of an interest rate, i.e. a
percentage of the funds or capital invested.

The cost of capital is determined for any specific firm as the weighted average
of the cost of debt funds and return on equity funds for that firm. Oebt funds
come from long-term loans and bonds. The interest rate for each loan and bond
issue is combined in a weighted average to obtain.an overall interest rate that
would be the cost of debt for the firm. The cost of debt itself or data needed
to calculate this is available in annual reports or directly from the firm., The
return on equity is calculated as the annual dividend divided by the stock price
plus an expected or projected growth rate of dividends. The overall cost of
capital is- then calculated for the firm assuming that the funds are used for all
projects without regard to the Specifié source--debt or equity--and hence
without discriminating as to the cost of the funds, except as an overall
average. ’

12



In the absence of data on the actual cost of debt and/or the return on equity
for a firm, the former can be estimated as some increment above the prime
interest rate charged by banks. The percentage above the interest rate depends
on the size and financial condition of the firm. Smaller and less sound firms
firms will incur higher increments--perhaps up to three to six points above the
prime rate. Average return on equity for the industry may be the best estimate
of return on equity for the firm when data are lacking. Otherwise, an estimated
interest rate based on the prime bank lending rate may be the only cost of capi-
tal estimate available. '

2.2.3.2 Capital Recovery Cost

With the cost of capital or interest rate established, the capital recovery
costs can be estimated. A Tength of time is selected for which the capital
recovery charges are to be applied to the annual cost of a project to achieve
the recovery of the invested capital with interest. The time period is usually
less than the expected operating life of the facility or system. A frequent
choice is ten years unless the operating life of the system is less than that.
The interest rate to be used is the cost of capital. The calculation of the
capital recovery cost factor and total annual cost is described in Chapter 4.
It is performed using Worksheet 9.

Interest tables are used to obtain the capital recovery cost factor. The
interest tables are included in most books of standard math tables, in many cost
engineering and corporate finance texts, and in some EPA publication. The capi-
tal recovery cost factor is used as a multiplier, which is applied to the capi-
tal investment to obtain the annual cost of capital recovery. This cost, plus
the 0&M costs, constitute the total annual costs. “The capital recovery cost can
be a very substantial percentage of the total annual costs.

The capital recovery cost factor is function of the interest rate and the
length of time for capital recovery. Both have significant effect on the value
of the capital recovery cost factor. If information on the interest_rate and/or
the length of time are uncertain or essentially unavailable to the permit
writer, these items could be varied in a sensitivity analysis to assess the
impact on the total annual costs. The importance of the capital recovery factor
could thereby be assessed and considered in the decision process.

12



2.3 FINANCIAL ANALYSIS AND DATA

The financfal analysis presented in this manual 1is designed to address the
ability of a firm or pTant to pay for poliution control. Two levels of finan-
cial analysis are included--firm-level and plant-level. The purpose of this
section is to briefly describe these types of financial analyses, the data
needed to perform them, and the sources of these data.

2.3.1 Firm-Level Analysis

The firm-level analysis consists of tests that are designed to measure the
financial health of a firm using publicly available data. The analysis has two
components--financial statement analysis and market value analysis. The finan-
cfal statement component analyzes a firm's reported financial condition by
calculating ratios from available data. This provides a historical perspective
on the firm's operating performance and asset values. The market value analysis
"uses stock market data as a proxy for the future performance of a firm to eval-
uate the firm's ability to pay for pollution control,

2.3.1.1 Financial Statement Analysis

Financial statement analysis focuses on three primary measures of financial posi-
tion and capability of a firm:

e Tliquidity;
e solvency; and
e leverage,

A1l three measures indicate the ability of a firm to meet its financial
obligations, i.e. to pay its bills and long-term debts, and the relative level
of its long-term indebtedness. The purpose of measuring the 1liquidity,
solvency, and leverage of a firm is to assess its ability to pay for pollution
control investments.

Liquidity is a measure of ability to meet short-term obligations, i.e. current
bills and debts that are to be paid in less than one year. Two ratios are used
to measure the liquidity of a firm--the Current Ratio and the Quick Ratio.
These ratios and their use are described in more detail in Chapter 3.

14



Solvency is the ability of a firm to meet its fixed and long-term obligations
from current revenues. Two ratios are used to measure solvency. They are the
Fixed-Charge Coverage Ratio and Beaver's Ratio. Both of these measures are
discussed in detail in Chapter 3.

Leverage is a measure of the extent of the use of bonds and/or long-term loans
by a firm as a source of money or capital. There are two basic sources of capi-
tal for a firm--debt, which 1is incurred via long-term loans or bonds, and
equity, which is generated through the sale of corporate stock and by retaining
earnings within the firm. The Debt/Equity Ratio is a measure of the degree of
leverage of a firm.

Each of these ratios is evaluated against at least two of the following three
criteria:

¢ A rule-of-thumb target that is commonly used by analysts to determine
what constitutes acceptable performance in general. These targets can
be considered the empirical “laws" of financial management.

e A cross-sectional analysis in which a firm's ratios are compared to the
range of ratios for many of the firms in the same industry. This pro-
vides an estimate of how the firm compares with average or exceptional
competitors.

e Comparisons of the movement of a firm’s own ratios over time, to indi-
cate how performance is changing over time.

These indicators are calculated for the most current year and for preceding
years to obtain trends and current values. The economic effects of pollution
control reduirements are then assessed directly as changes in the value of these
ratios and interpreted in terms of the quantitative'changes in the ratios.

Financial statements provide the data needed to calculate the measures described
above. These statements are prepared by all firms to report their financial
status and operating results to all parties with an interest and a right to that
information. The statements are prepared and distributed periodically; however,’
only the annual statements are of interest as data sources for this manual.
There are two different statements used to communicate the financial infor-
mation. The first--the balance sheet--provides a summary of the firm's finan-
cial condition at a specific point in time, typically the end of the firm's

18



fiscal year. Although the financial data presented can and will change from day
to day, the balance shaet presents the information as if all activities of the
firm were at a momentary standstill. This is standard accounting practice, and
all such statements will reflect a similar approach.

The balance sheet is divided into two sections. On the left or upper section
are shown the assets, and on the right or lower section are shown liabilities
and stockholders' equity. Assets include all goods and property owned by the
firm as well as money owed to the firm by others which haé not yet been
collected. Liabilities include all debts and payments which are owed by the
firm. The stockholders' equity is the amount of money that would theoretically
be divided among the stockholders if the firm were sold at its balance
sheet value. It includes the investment of stockholders in purchasing shares in
the firm and earnings from current and past years .retained within the firm,

The income statement is the second of the financial statements. It shows how
much money a firm has earned or lost during the fiscal year. The income state-
ment is also called the "earnings report" or “"statement of profit and loss.”
The income statement contains information on the revenue received from selling
the firm's products or services and from other sources of income, and. the costs
and outlays fincurred in order to operate the company. The costs incurred
usually consist of cost of goods sold (raw'materials, wages and salaries, rent.
and supplies), depreciation, interest paid on borrowed money, and taxes.
Expenses are subtracted from income to obtain the net profit or net loss for the
year.

Financial data on a firm are available from a variety of sources. Publicly held
firms commonly report the current and preceding years' financial results in
their annual reports to stockholders. Publicly held firms are those whose cor-
porate shares are traded on stock markets and are owned by the general
public. Publicly-held firms are also required to file a 10K form with the U.S.
- Securities and Exchange Commission. The 10K form is very similar to an annual
report to the stockholdérs.- A11 10K forms and some annual reports to stock-
holders are available in public business libraries or university libraries.
Stock brokerage firms may also have copies of annual reports.
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In addition to these sources, the firm may be listed in Moody's Industrial
Manual. This source provides balance sheet and income statement data for firms
that trade stocks on the New York and American Stock Exchanges. Moody's provides
most of the information required to perform the firm-level tests in a concise

and readily available format,

Financial ratios for various industries are available from a variety of sources
as well, The ratios required for the firm-level analysis are available from
Robert Morris Associates' Annual Statement Studies. This source lists financial
ratios for a large number of SIC codes. The information is compiled from data
submitted voluntarily by Robert Morris Associates member banks and is for firms
with total assets less tha $100 million.

2.3.1,2 Market Value Analysis

The financial statement amalysis provides a review of recent historic perfor-
mance and a point-in-time picture of a firm's financial status. What is not
discernible from this vantage is how pollution control costs would affect expec-
tations of the future performance of the firm. To predict the future effects
one needs a prospective 1ook based on expected financial performance of the firm
with and without pollution control expenses.

One way of doing this would be to project pro forma (predicted) financial state-
ments into future years by extrapolating past behavior and performance trends.
Certain items such as inventory. value, accounts receivable, and accounts -
payable cou]d be estimated from past performance of the management of the firm
in terms of ratios to total sales or average length of collection or payment
time, for example. Other items 1ike sales and operating costs could be extended
along recent trend lines, These would allow a permit writer to estimate what
future balance sheets and income statements might look like. Unfortunately,
this would require a detailed understanding of the firm's industry and market,
including how sales and costs vary with inflation, who the competitors are, what
new technologies are influencing the supply and demand for the product, and how
production assets are tied to sales volume and costs. Collecting this infor-
mation would be a formidable task beyond the scope of the permi't writer's
interests or capabilities. Instead a proxy for this forward-looking approach is
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used--analysis of stock prices. This is the purpose of the second component of
the firm-level analysis--the market value amalysis. '

Stock prices reflect the opinions of many analysts and participants in the stock
market who set the price of a stock by their buying and selling behavior. In
theory, the price of a corporate stock is a measure of the net present value
(NPV) of the future cash flows (profitability) of the firm. The value of money
over time is considered in net present value by reducing--or discounting--the
estimated future cash flow to a lesser amount based on the length of time
involved and an assumed or effective interest rate. Thus stock prices are indi-
cators of investors' expectations of the future profitability of a firm. They
constitute a single-number substitute for a series of projected'future financial
statements., Because there are many sSecurity analysts who conduct detailed
financial evaluations of firms for investors who value such information very
highly, and many 1investors who act on that information, it can be assumed that
the market price of a firm's stock is a good substitute for the more rigorous
and time-consuming analysis.

Any cost associated with pollution control will have only negative value as an
investment for a firm, because the costs will not produce any revenue and will
only result in reductfons in net income. However, some waste treatment tech-
nologies, e.g., recycling, flow reduction, or solvent recovery, can partially
offset the'gross cost of compliance. This reduction in income would reduce the
stock value. Assuming the stock price represents the per-share amount of pro-
fits available now and in the future, it thus providés an indication of the
upper 1imit on the after-tax cost of pollution control that could be incurred by
a firm before deficit operation.

The impact of the present value of the pollution control costs on stock values
fs roughly half the cost of the capital and operating cost of the pollution
control technology because the costs are.tax-deductible and the stock price is
an tndicator of the present value of after-tax profits. The market value ana-
lysis used the ratio of stock market value to "book value" (stockholders' equity
or net worth) of the firm, with and without the stock price reduced by the cost
of pollution control. Book value is typically reported in financial statements
as stockholder's equity or net worth.
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Stock market data include two types of information. Stock prices are recorded
daily in the Wall Street Journal and many other newspapers. Stock listings
typically indicate current prices as well as high and low prices for the current
year. Other information concerning stock pérformance js available from Value
Line Investment Survey. This {is an independent advisory service for pro-
fessional analysts, corporate financial managers, and private investors. Value
Line provides periodic news reports on companies' performance and predictions
of future performance.

2.3.2 Plant-Level Analysis

The firm-level tests are relatively straightforward and depend on readily
available data. However, these tests may not be sufficient to determine if an
individual plant can maintain operations when faced with additional pollution
control expenditures., Two conditions would indicate a need for plant-level
analysis:

¢ the firm contends that pollution control investment would make the plant
unprofitable to operate; or

e the firm-level analysis indicates that pollution control investment
would have a serious detrimental effect on the firm's financial health.
The plant-level analysis used in this manual is based on plant-specific costs
and revenues and is designed to focus on potential plant shutdowns rather than
total corporate ability to pay. This type of analysis can be very complex
because:

o plant-level financial data are usually confidential;

@ the necessary data, particularly concerning the allocation of corporate
ovgrhead expenses, are not always collected by firms at the plant level;
an

e the non-standardized accounting procedures used internally by firms do
not facilitate easy verification of reported cost and revenue items.

“The plant-level tests are intended and designed as screening tests rather than:

rigorous and definitive evaluations of a plant's ability to afford pollution
control costs. If the test results indicate that pollution controls would
impose severe economic impacts, then a more detailed plant closure analysis
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would be necessary. This would entail working closely with the plant and cor-
porate accountants to gather information on a variety of costs, revenues, and
~ accounting procedures. Mathematical model1ing of the plant's profitability may
be necessary. Information on salvage values of plant equipment as well as pro-
jections of future economic conditions may be desirable or required. A method-
ology for plant closure analysis is not presented in this document.

Three tests are presented in the plant-level analysis: the Earnings Test, the
Gross Margin Test and the Revenue Test. The Earnings Test measures the impact
of pollution control costs on the plant's earnings before taxes. Earnings are

computed as revenues minus the cost of goods sold (raw materials, wages and
salaries, rent, and supplies) and the corporate overhead expenses assigned to
the plant. The results of this test would provide the most clear-cut indication
of a plant's ability to pay for pollution control. The cost of poT]ufion
control would directly reduce earnings to the level indicated by the results of
this test.

The Gross Margin Test should be used if corporate overhead data are not
available. This, test measures the impact of pollution contro) costs as a frac-
tion of the plant's gross'margin.- Gross margin is computed as revenues minus
cost of goods sold. The test result is a fraction which may require more skill
to interpret than the absolute number obtained from the Earnings Test.

The Revenue Test is the simplest. Pollution control costs are considered as a
fraction of total revenues for the plant. No other plant-specific costs are
required to perform this test.

The Earnings Test is probably the most useful to the permit writer and the
Revenue Test is probably the least useful. However, the former requires the
most data, and the latter requires the least. Whichever test is used, signifi-
cant data problems can be expected, including a lack of specific data; misallo-
cated, biased, or inappropriate cost data; or incomplete informatfon. The
plant-level analysis will be constrained by such problems but reasonable esti-
mates and informed use of the available data may be sufficient. The calculation
and interpretation of these tests are discussed in more detail in Chapter 4.

Data needed for the plant-level tests must be obtained from the permit applicant
for the plant in question. If there are not sufficient data to perform the
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Earnings Test and one of the other two tests is used, industry ratios for com-
parison are available from Morris' Annual Statement Studies. Data concerning

the cost of pollution control can be obtained from the firm-level analysis
worksheets.
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CHAPTER 3
FIRM-LEVEL ANALYSIS

3.1 INTRODUCTION

The first stage in the economic analysis of pollution control expenditures is
the firm-level analysis. This anmalysis uses publicly available financial data
to determine whether a firm can afford the pollution control technology for a
particular plant.

A1l of the firm-level tests can be performed using three years of data from
publicly available sources, such as annual reports or stock market data.
Evaluation of privately-held firms will be difficult, because the above data
sources are not available for such companies. Dun and Bradstreet reports some
information on privately held firms that will enable the permit writer to per-
form a limited evaluation. If sufficient data are not available or if conclusions
are difficult to reach, the permit writer may need to ask the firm to provide
confidential financial information.

The firm-level analysis has two components--financial statement analysis and
market value amalysis. The financial statement component analyzes a firm's
reported financial condition by calculating ratios from available data. This
provides a historic perspective on the firm's operating performance and asset
values. The market value analysis uses stock market data as a proxy for the
future performance of a firm to evaluate the firm's ability to pay for pollution
control.
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3.2 FINANCIAL STATEMENT ANALYSIS

The methodology presehted in this section concentrates on three accounting indi-
cators of financial strength:

¢ Liquidity. -- ability to meet short-term financial obligations;
e Solvency -- ability to meet long-term financial obligations; and
o Leverage -- indebtedness as a percentage of total capital.

Five ratios will be calculated to measure these indicators, using data from
balance sheets and income statements. The ratios should be calculated using
three years of financial data to smooth fluctuations in reported ‘earnings and
asset values over time. They will first be calculated with the firm's reported
revenues and expenses. Then the ratios for the most recent year will be
adjusted for the cost of the pollution control technology to determine how the
control option will impact the firm's financial health. Each ratio will be eval-
uated against at least two of the following three criteria:

® A rule-of-thumb target that is commonly used by analysts to determine
what constitutes acceptable performance in general. These targets can
be considered the empirical "laws" of financial management.

@ A cross-sectional analysis in which a firm's ratios are compared to the
range of ratios for many of the firms in the same industry. This pro-
vides an estimate of how the firm compares with average or exceptional
competitors. Although it is impossible to identify precisely the in-
dustry in which a firm competes, it can often be usefully approximated
by the SIC code of the firm. Financial statements of other firms with
the same SIC code provide a distribution of the financial conditions for
firms in the industry. The statements of the firm in question can then
be compared to those of other firms to assess relative liquidity,
solvency, and leverage.

e Intertemporal or longitudinal comparisons of the movement of a firm's
oqn ratios over over time, to indicate how. performance is changing over
- time.
In Chapter 5 the results of the firm-level evaluations are assessed as a whole,
and in combination with the results of the plant-level tests.. Chapter 5 also
contains guidance for evaluating conflicting test results.
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The data needed to perform the financial statement analyses can be found in the
balance sheet and income statement for a firm. The balance sheet shows a finan-
cial picture of a firm at a given point in time, as if all financial activities
of the firm were momentarily at a standstill. Because the balance sheet
reflects a point in time, the data presented on it can change from day to day.

The balance sheet is divided into two sections. On the left or upper section
are shown the assets, and on the right or lower section are shown liabilities
and stockholders' equity. Assets include all goods and property owned by the
firm as well as claims against others (unpaid bills owed to the firm) which have
not yet been collected. Liabilities include all debts and payments which are
owed by the firm. Stockholders' equity is the difference between the value of
the firm's assets and the value of its 1iabilities. This fs the amount of money
that would theoretically be divided among the stockholders if the firm were
liquidated at 1its balance sheet value. It includes the investment of
stockholders in purchasing shares in the firm and earnings from current and past
years retained within the firm.

The income statement shows how much money a firm makes or loses during its
fiscal year. It can also be called the "earnings report” or "statement of pro-
fit and loss." The income statement contains information on the amounts
received from selling the firm's products and from other sources of income, and
the costs and outlays incurred in order to operate the company. The costs
incurred usually consist of cost of goods sold (raw materials, wages and
salaries, rent, and supplies); depreciation; interest on borrowed money; and
taxes. When the expenses are subtracted from the income, the result is a net
profit or a net loss for the year. ‘

The three sets of tests that comprise the financial statement analysis are the:

- ¢ liquidity ratios;
e solvency ratios; and
e leverage ratios.

These are discussed in the next sections.
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3.2.1 Liquidity Ratios

Liquidity ratios indicate a firm's ability to obtain cash to meet short-term
financial obligatfons, i.e. current bills and debts which must be paid within
one year. They measure the extent to which current assets exceed current lia-
bilities. Ratios are used to relate the excess of current assets to the finan-
cial scale of the company.

The assets considered in 1iquidity ratios are cash and near-cash items such as
markétab1e securities, accounts receivable (bills owed to the firm that have
not yet been paid), and inventories. They are described as current assets
because a firm can reasonably expect to convert them to cash within the current
business year, if necessary, to meet its finmancial obligations.

Current 1iabilities are those items that a firm can be obligated to pay for
within the current year. These typically include accounts payable (unpaid
bills owed by the firm), short-term notes payable, the current portion of long-

term debt, and a variety of other accrued expenses.

Liquidity ratios are comparatively easy to calculate because both current assets
and current liabilities are routinely presented as subtotals on balance sheets.
They provide a concise measure of the short-term financial status of the firm.
However, 1iquidity ratios can significantly understate a firm's ability to meet
its short-term obligations because the firm may have potential sources of
cash that are not considered current assets. These include:

e borrowing from readily-available credit sources;
o sale of fixed assets such as land, buildings, equipment; and

e reduction of planned expenditures.

The two most commonly used liquidity ratios, the Current Ratio and the Quick
Ratio, are included in this methodology.
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3.2.1.1 Current Ratio

Theory

The Current Ratio is a measure of a firm's excess current assets. It is
expressed as:

CR = CA

CL

where: CR = Current Ratio
CA = Current assets
CL = Current lijabilities

The Current Ratio is a rather gross measure of liquidity in that all current
assets are assumed to be equally convertable to cash.

Calculation

Data for both current assets and current 1liabilities can be found on the
Comparative Consolidated Balance Sheet in Moody's Industrial Manual, as shown
in Exhibit 3-1. It should be noted that there may be line items that are not
listed in Moody's. For example, information for the current portion of long-
term debt is not shown as a line item in Moody's for the sample firm. The per-
mit writer should discuss any such uncertain or missing data with the firm to
obtain the necessary clarification and/or data. The Current Ratio is calculated
lated using Worksheets 1a and 1b on pages 6 and 7 of the Workbook. The calcula-
tion should ‘be done using data for the three most recent years for which data
are available. The trend in the Current Ratio values over the three years is
examined, and it is also compared to Current Ratio values for the industry.
Industry averages for the Current Ratio are presented by SIC code in Robert
Morris Associates' Annual Statement Studies (see Exhibit 3-2). These tindustry
averages reflect data for firms whose fiscal years end between the dates indi-
cated.  For example, the most right-hand column in Exhibit 3-2 is labelled
»6/30/81-3/31/82"; the Current Ratios reflect data for firms whose fiscal years
ended between 6/30/81 and 3/31/82, The permit writer should use the Current
Ratios from the column that corresponds to the end of the firm's most recent
fiscal year. To assess the three-year trend in industry Current Ratios, the
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permit writer should use industry ratios for the two years prior to the most
recent year. The data used for the sample firm are indicated in Exhibit 3-2,

The steps for calculating the Current Ratio are as follows:

1.

2.

3.

5.'

6.

Find current assets on the line labelled "Total current assets" on the
Comparative Consolidated Balance Sheet. One component of current assets
may be marketable securities, which are carried on the balance sheet at
either cost or market value. If marketable securities are a large por-
tion of current assets, look at the footnotes to the balance sheet to
determine if the securities are carried at cost and whether the market
values are very different from the cost. If this is the case, use
market value in determining current assets because the market value is a
better indication of economic value. Record values for the three most
recent years on Line 1 of Worksheet la (page 6 of the Workbook).

Find current liabilities on the line labelled "Total current liabili-
ties". This usually includes a 1line item for the current portion
of long-term debt. If there is a footnote which indicates that this is
to be refinanced, do not include the current portion of long-term debt
with current liabilities. Record the values for the three most recent
years on Line 2.

For each of the three years, divide Line 1 (current assets) by Line 2
(current 1iabilities) to get the Current Ratio. Record the Current
Ratios on Line 3 and on Worksheet 14 (page 57 of the workbqok).

Determine whether the Current Ratio increased, decreased, or remained
the same over the three-year period. Record the direction and magnitude
of the trend on Summary Line 1 at the bottom of Worksheet la (page 6 of
the Workbook) and on Worksheet 14 (page 57 of the Workbook).

Locate Current Ratios for the appropriate industry SIC code in Morris,
Current Ratios for the three most recent years can be found in the
three columns on the right of the page. Record Current Ratio values for
the upper quartile, median, and lower quartile on Lines 4a through 4c.

Evaluate the firm's performance relative to that of the industry for the
three years, and record the evaluation on Summary Line 2 (page 6 of the
Nor%book) Q?d on Worksheet 14 (page 57 of the Workbook). An example
evaluation is:

“Firm's performance was between the median and upper
quarttle for the industry for the past three years.
Current Ratio declined relative to industry median
ovg: the three years but was still above industry
median.

Exhibit 3-3 shows the calculation of the Current Ratio using the sample firm

data.
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1.
2.
3.

4a.

4b.

4c.

1.

2.

Exhibit 3-3
WORKSHEET 1a

CURRENT RATIO WITHOUT COST OF POLLUTION CONTROL
($1000)

Three Most Recent Years
of Company Data

Year 1982  Year. 1981 Year 1980

Current Assets 782,974 854,210 791,723
Current Liabilities 351,567 335,317 405,065
Current Ratio 2.2 2.5 2.0

Line (1) divided by Line (2)

Industry Current Ratio -

Upper Quartile 2.2 2.1 2.2

Industry Current Ratio -

Median 1.6 1.5 1.5

Industry Current Ratio -

Lower Quartiie 1.1 1.1 1.1
SUMMARY

Evaluation of three-year trend for firm: Current Ratio has increased over

19803 however, it has decreased during the latest fiscal year.'

Comparison ‘of firm's Current Ratio values with:Current Ratios for industry:

Firmfs Current Ratio was close to industry's ratios for first and last

years. For middle year it was significantly better. Ratfos are at or

above 2.0. Closer look at balance sheet indicates significant increase

in inventories between first and second year, and then a decrease in in-

- ventories between second and third year.




‘In order to determine the effect of purchasing and installing pollution control
equipment, the firm's Current Ratio is also calculated after the current assets
value has been adjusted to reflect the cost of pollution control. The Current
Ratio will be affected by the capital investment only and not by operating and
maintenance (08M) expenses associated with the control equipment. This is
because the 0&8M expenses reduce net income, not the balance sheet items which
are used to calculate the Current Ratio.

The Federal tax laws allow a reduction in tax payments equivalent to 15% of the
capital investment in pollution control technology. This reduction in tax
liability is called an "investment tax credit®. The investment tax credit (ITC)
reduces the real cost to the firm of the pollution control techﬁo]ogy to 85% of
the investment. The benefit of this ITC is accounted for by multiplying the
capital cost of pollution control by 0.85. This is a short-cut method of
including the benefit of the tax credit that essentially reduces the capital
cost of the control technology by 15 percent. There are other factors that
affect Federal tax 1jability when the pollution control ITC is used. However,
to determine these effects could be a complex and time-consuming process and the
net effect is negligible.

Because the pollution control ITC is dependent on legislation, the use and value
of the ITC can change when new Federal tax legislation is passed. Therefore,
when new tax .legislation becomes law the permit writer should contact the
Internal Revenue Service for clarification on the use of the pollution control
ITC. Even if the pollution control ITC is repealed, a firm may still be eli-
gible for other types of ITC.

The Current Ratio adjusted for the cost of pollution control is calculated on
Worksheet lb on page 7 of the Workbook. The steps in the calculation are as
follows:

1. Find current assets on the line labelled "Total current assets” on Moody's
Comparative Consolidated Balance Sheet (or on Line 1 of Worksheet la),
Record the value for the most recent year on Line 1 of Worksheet 1b
(page 7 of the Workbook).

2. Enter the capital cost of the pollutfon control equipment (as estimated
by the permit writer or provided by the firm) on Line 2a.
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3. Enter the investment tax credit factor on Line 2b.
4. Subtract Line 2b from 1; enter the result on Line 2c.

5. Multiply Line-2a (capital cost of pollution control equipment) by Line
2¢ (investment tax credit factor) to obtain the adjusted capital cost.
Enter this value of Line 2d.

6. Subtract Line 2d (adjusted capital cost) from Line 1 (current assets)
to obtain adjusted current assets. Enter this value on Line 3.

7. Find current 1liabilities on the 1ine 1labelled "Total current
liabilities" on the Comparative Consolidated Balance Sheet (or on Line
2 of Worksheet la). Record the value for the most recent year (the
same year as was used for current assets on Line 1) on Line 4. :

8. Divide Line 3 (adjusted current assets) by Line &4 (current ljabilities)

to obtain the Current Ratio adjusted for the cost of pollution control.
Enter this value on Line 5§ and on Worksheet 15 (page 58 of the Workbook).

9. Enter the industry Current Ratio values for upper quartile, median, and
lower quartile on Lines 62 through 6¢. These should be the values for
the most recent year and may be found in Morris or on Lines 4a through
4c of Worksheet 1la.

10. Compare the firm's Current Ratio adjusted for the cost of pollution
control with the industry Current Ratio values. Record the evaluation
on Summary Line 1 at the bottom of Worksheet 1lb (page 7 of the
Workbook) and on Worksheet 15 (page 58 of the Workbook). An example
evaluation is:

"Current Ratio with pollution control ranks between
the lower quartile and median for the industry."

Exhibit 3-4 shows the calculation of the Current Ratfo adjusted for the cost of
pollution control using the sample firm data.

Interpretation

Four analyses are used to evaluate the Current Ratio. These are:

1. rule of thumb;

2. three-year trend;

3. industry average; and
4, adjusted ratio.

These analyses  are described below. The results and interpretation should be
entered on Worksheets 14 and 15 on pages 57 and 58 of the Workbook. Examples
are provided in Chapter 5.
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2a.
2b.
2c.
ad.

3.

6a.

6b.

6¢c.

Exhibit 3-4
WORKSHEET -1b

CURRENT RATIO ADJUSTED FOR COST OF POLLUTION CONTROL

($1000)

Current Assets
Worksheet la, Line 1

Capital Cost of Pollution Control Equipment
Investment Tax Credit Factor
1 - Line (2b)

.Adjusted Capital Cost

Line (2a) x Line (2¢)

Adjusted Current Assets
Line (1) - Line (2d)

Current Liabilities
Worksheet la, Line 2

Current Ratio
Line (3) divided by Line (4)

Industry Current Ratio -
Upper Quartile
Worksheet la, Line 4a

Industry Current Ratio -

Median
Worksheet la, Line 4b

Industry Current Ratio -
Lower Quartile
Worksheet la, Line 4c

SUMMARY

Most Recent Year
of Company Data

Year 1982

782,975

10,000
0.15
0.85

8,500

774,475

351,567

2.2
2.2

1.6

1.1

Comparison of firm's Current Ratio with Current Ratios for industry:

Adjusted Current Ratio is equal to upper quartile for the industry for

the most recent fiscal;year.
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The financial rule of thumb indicates that a firm with a Current Ratio greater
than 2.0 should not have trouble meeting its short-term obligations. A ratio of
less than 2.0 could imply ligquidity problems, but other factors must be con-
sidered before drawing any conclusions. A very high ratio may also be unde-
sirable because it could imply a lack of good investment opportunities or
mismanagement of resources.

The three-year trend for the firm indicates whether: the firm's Current Ratio
has recently increased, decreased, or remained the same. Generally, a decline is
a negative indicator and an increase is a positive indicator of the firm's abil-
ity to meet its short-term obligations. However, the initial Current Ratio for
the three-year period must be considered. For example a decline from a very high
Current Ratio might indicate that the firm has shifted excessive cash holdings
into more profitable long-term investment opportunities.

Industry averages indicate the range of Current Ratios for the SIC group most
closely associated with the firm. Operating characteristics vary among
industries, causing optimal industry-specific Current Ratios to be greater or
less than the general rule of 2.0. Therefore, comparison with industry norms and
historic ratios is necessary for a more complete understanding of a firm's
Current Ratio values. :

Current Ratios for the firm for each of the three most recent years are compared
with upper quartile, median, and lower quartile Current Ratios for the industry
over the same time period. These comparisons indicate whether the firm has
improved or declined relative to the industry in its ability to meet short-term
financial obligations. A Current Ratio below the lower quartile value for the
industry indicates that the firm may have difficulty meeting its short-term
obligations.

The adjusted ratio indicates the effect of the proposed pollution control expen-
ditures on the firm's Current Ratio. The adjusted Current Ratio is calculated
by subtracting the capital cost of the pollution control device from current
assets. This is not because the firm would always pay for the device out of
current assets, but because this provides a conservative estimate of the firm's
ability to pay. 1If the capital cost of the control equipment can be paid for
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from current assets without the Current Ratio going below the target level,
liquidity should not constrain the firm's ability to afford pollution control
equipment. If, on the.other hand, the company cannot pay for the control device
with current assets and remain above target Current Ratio levels, it cannot be
concluded that the pollution. control requirement would be excessive. This is
because the firm would probably not have to pay for the device with cash or
other short-term assets on hand. Instead, loans or .installment payments could
be used to spread the cost over time.

These four analyses may produce conflicting results. In general, the industry
average and the adjusted ratio are the most important criteria for evaluating
the Current Ratio., If the adjusted current ratio is at least equal to the lower
quartile for the industry, the proposed pollution control expenditures will prob-
ably not cause liquidity problems for the firm.

3.2.1.1 Quick Ratio

Theory

The. Quick Ratto compares current assets, excluding inventories, with
current liabilities. Inventories are classified as current assets, but they
cannot be converted to cash as readily as other assets such as accounts re-
ceivable. In a forced liquidation, inventory may only be salable at a great
discount from book value, which may make the Current Ratio misleading as a
measure of 1iqu1d1ty.'- This is particularly important in evaluating firms in
which inventories represent a large portion of the current assets.

The Quick Ratio is therefore a more conservative measure of liquidity. The for-
mula for the Quick Ratio is expressed as:

QR = CA-I

CL

where: QR = Quick Ratio
CA = Current assets
I = Inventories
CL = Current liabilities
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Calculation

The Quick Ratio is also a ratio of assets to liabilities.  However,
the value used for assets is that for quick assets, which is current assets
minus inventories. Thus, the Quick Ratio is the Fatio of quick assets to
current liabilities. As with the Current Ratio, data needed to calculate the
Quick Ratio can be found in Moody's Comparative Consolidated Balance Sheet and
Morris' Annual Statement Studies (see Exhibits 3-5 and 3-6). A firm's Quick
Ratio without the cost of pollution control is calculated for the three most
recent years using Worksheet 2a on page 10 of the Workbook and the Quick Ratio
values are compared to those for the industry. The Quick Ratio with pollution
control costs is calculated for the most recent year on Worksheet 2b (page 11 of
the Workbook).

The steps for calculating the Quick Ratio (without adjustment for pollution
control costs) are as follows:

1. Find current assets on the line labelled "Total current assets" on the
Comparative Consolidated Balance Sheet (or on Line 1 of Worksheet la).
Record values for the three most recent years on Line 1 of Worksheet
2a (page 10 of the Workbook).

2. Find inventory data on the line labelled "Inventories" in the assets
section of the Comparative Consolidated Balance Sheet. Record values
for the three most recent years on Line 2.

3. For each of the three years, subtract Line 2 (inventory) from Line 1
(current assets) to obtain quick assets. Enter the results on Line 3.

4. Find current 1iabilities on the 1line 7labelled "Total current
liabilities" on the Comparative Consolidated Balance Sheet (or on Line
2 of Worksheet la) and record the values for the three most recent
years on Line 4.

5. Divide Line 3 (quick assets) by Line 4 (current liabilities) to obtain
the Quick Ratio for each of the three years. Record the Quick Ratios
on Line 5 (page 10 of the Workbook) and on Worksheet 14 (page 57 of
the Workbook).

6. Locate Quick Ratios for the appropriate industry SIC Code in Morris,
immediately below the Current Ratio data. Quick Ratios for the three
most recent years should be taken from the same three columns as the
Current Ratio data were taken. Record Quick Ratio values for the upper
quartile, median, and lower quartile on Lines 6a through 6c.
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7. Compare the firm's Quick Ratio values to those for the industry for the
three-year period and record the evaluation on Summary Line 1 (page 10
of the Workbook) and on Worksheet 14 (page 57 of the Workbook). An
example evaluation is:

"Firm's Quick Ratio has increased over the past

- three years. The Quick Ratio has been between
median and the lower quartile for the industry.
Firm's Quick Ratio has improved slightly rela-
tive to the Quick Ratio for the industry."

Exhibit 3-7 shows the calculation of the Quick Ratfo without the cost of poliu-
tion control using the example firm data.

In order to calculate the Quick Ratio with the cost of pollution control taken
into account, the value for quick assets must be adjusted to reflect the capital
cost of the pollution control equipment. The calculation is done using Worksheet
2b on page 11 of the Workbook. The steps are as follows:

1. Find current assets on the line labelled "Total current assets" on the
Comparative Consolidated Balance Sheet (or on Line 1 of Worksheet 2a).
Record the value for the most recent year on Line 1 of Worksheet 2b
(page 11 of the Workbook).

2. Find inventory data for the same year on the line labelled "Inventories"
in the Assets section of the Comparative Consolidated Balance Sheet (or
on Line 2 of Worksheet 2a). Record the value on Line 3. :

3. Enter the adjusted capital cost from Line 2d of Worksheet 1lb (the
Current Ratio calculation) on Line 3. This cost is the capital cost of
the: pollution control equipment multiplied by 1 minus the investment
tax credit credit factor.

4. Subtract Line 2 (inventory) and Line 3 (adjusted capital cost) from
Line 1 (current assets) to obtain the adjusted quick assets. Record
this value on Line 4,

5. Find current 1iabilities on the line labelled “Total current liabili-
ties" on the Comparative Consolidated Balance Sheet (or on Line 4 of
Worksheet 2a). Record the value for the most recent year (the same
year as was used for current assets on Line 1) on Line 5.

6. Divide Line 4 (adjusted quick assets) by Line 5 (current liabilities)
to obtain the adjusted Quick Ratio. Record this value on Line 6
(page 11 of the Workbook) and on Worksheet 15 (page 58 of the Workbook).

7. Enter the industry Quick Ratio values for upper quartile, median, and
Tower quartile on Lines 7a through 7c. These should be the values for
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Exhibit 3-7
WORKSHEET 2a

QUICK RATIO WITHOUT
COST OF POLLUTION CONTROL

($1000)
Three Most Recent Years
of Company Data
Year 1982 Year 1981 Year 1980

1. Current Assets 782,974 854,210 791,723

Worksheet la, Line 1
2. Inventory. 368,228 406,907 327,216
3. Quick Assets 415,746 447,303 454,507

Line (1) - Line (2)
4, Current Liabilities 351,567 335,317 405,065

Worksheet la, Line 2
5. Quick Ratio

Line (3) divided by Line (4) 1.2 1.3 1.1
6a. Industry Quick Ratio -

Upper Quartile : 1.3 1.3 1.3
6b. Industry Quick Ratio -

Median | 0.9 1.0 0.9
6¢c. Industry Quick Ratio - .

Lower Quartile 0.6 0.7 0.6

SUMMARY

1. Comparison of firm's Quick Ratio values with Qu3ck Ratios for industry:

Firm's ratios are always higher than {ndustry median and are in upper

quartile for one year, A1l Quick Ratios are greater than 1.0.
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the most recent year and may be found in Morris or on Lines 6a through
6¢ of Worksheet Z2a.

8. Compare the firm's Quick Ratio adjusted for the cost of pollution
control with the industry Quick Ratio values. Record the evaluation on
Summary Line 1 at the bottom of Worksheet 2b (page 11 of the Workbook)
and on Worksheet 15 (page 58 of the Workbook). An example evaluation
is:

"Adjusted Quick Ratio fanks between the median
and lower quartile for the industry."

Exhibit 3-8 shows the calculation of the Quick Ratio adjusted for the cost of
pollution control using the sample firm data.

Interpretation

The Quick Ratio is evaluated using the same types of analysis as the Current
Ratio. These are:

1. rule of thumb;
2. three-year average;

3. industry average; and

4, adjusted ratio.
These analyses are described below. The results should be recorded on
Worksheets 14 and 15 on pages 57 and 58 of the Workbook. Examples are provided

fn Chapter 5.

The financial rule of thumb indicates that a firm with a Quick Ratio greater
than 1.0 should not have trouble meeting its short-term obligations. A Quick
Ratio greater than 1.0 indicates that the firm could theoretically pay off all
of its current 1iabilities from current assets without liquidating inventories.

The three-year trend for the firm indicates whether the firm's Quick Ratio has
increased, decreased, or remained the same. Generally an increase reflects
improving financial conditfons and a decrease reflects declining conditions.
However, if the Quick Ratio was initially very high a decline may indicate
improved financial management. |

Industry averages indicate the range of Quick Ratios for the SIC group most
closely associated with the firm. Industry averages may be greater than or less
than 1.0 depending on operating conditions in the industry. Quick Ratios for
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the firm for each of the past three years are compared with upper quartile,
median, and lower quartile Quick Ratios for the industry over the same time
period. These comparisons indicate whether the firm has improved or declined
relative to the industry. A Quick Ratio below the 1lower quartile for the
industry indicates that the firm may have difficulty meeting its short-term
obligations.

The adjusted Quick Ratio indicates the effect of the proposed pollution control
expenditures on the firm's Quick Ratio. The adjusted Quick Ratio is based on
the same conservative assumption used in the adjusted Current Ratio--that the
firm would pay for the pollution control out of current assets.

These four analyses may produce conflicting results. In general, the industry
average and the adjusted ratio are the most {mportant criteria for evaluating
the Quick Ratio. If the adjusted Quick Ratfo is-at least equal to the lower
quartile for the industry, the proposed pollution control expenditures will prob-
ably not create liquidity problems for the firm.

3.2.2 Solvency Ratios

Solvency Ratfos measure a firm's abitity to meet its fixed and long-term finan-
cial obligations. These are bills and debts that a firm owes on a regular basis
for time periods longer than one year. These ratios can also be used to predict
financial problems that could lead a firm to bankruptcy within the next few years.

Predicting bankruptcy is a very complex problem. Recent literature on
bankruptcy has 1included many studies exploring' the use of ratios and more
complex statistical techniques. The predictive ability of individual Solvency
Ratios is limited. However, they are included in this methodoTogy.because they
do provide valuable insights and because they are the best simple predictivé
tools available.

Solvency ratios compare earnings or cash flow to fixed obligations. The two
measures of solvency presented here are the Fixed-Charge Coverage Ratio and
Beaver's Ratio. ' Earnings and cash flow are very similar terms used to describe
the financial results or performance of a firm. Sometimes the terms are used
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Exhibit 3-8
WORKSHEET 2b

) QUICK RATIO
ADJUSTED FOR COST OF POLLUTION CONTROL
(31000)
Most Recent Year
of Company Data .
Year 1982
1. Current Assets
Worksheet 2a, Line 1 782,974
2. Inventory 368,228
3. Adjusted Capital Cost of
Pollution Control
Worksheet 1b, Line 2d 8,500
4. Adjusted Quick Assets
Line (1) - Line (2) - Line (3) 406, 246
5. Current Liabilities
Worksheet 2a, Line 4 351,567
6. Quick Ratio
Line (4) divided by Line (5) 1.2
7a. Industry Quick Ratio
Upper Quartile
Worksheet 2a, Line 6a 1.3
7b. Industry Quick Ratio -
Median
Worksheet 2a, Line 6b 0.9
7¢. Industry Quick Ratio -
Lower Quartile
Worksheet 2a, Line 6¢ 0.6
SUMMARY

1. Comparison of firm's Quick Ratio with Quick Ratios for industry: _Adjusted

Quick Ratio is between industry median and upper quartile.
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interchangeably. However, each has an explicit connotatfon and more typical
point of use.

Earnings are the residual of revenues from normal operations after all costs
have been subtracted. Earnings are usually described in relation to taxes and
fixed charges; e.g. gross earnings, net earnings before taxes, and after-tax
earnings. The désignation at each point indicates the costs and charges which
have been subtracted from the operating revenues of the firm as established by
accepted accounting practices and/or IRS regulations.

The cash flow of a firm is a measure of the cash generated by the normal opera-
tions of the firm and available for use at the discretion of firm. The typical
- definition of cash flow is after-tax earnings plus depreciation. However, it
may also be used to describe the amount of cash available on a pre-tax basis for
payment of interest, other fixed charges, and taxes. Nonrecurring revenues or
losses should always be excluded from either earnings or cash flow.

3.2.2.1 Fixed-Charge Coverage Ratio

Theory

The Fixed-Charge Coverage Ratio is a test which measures a firm's ability
to meet its current fixed-cost obligations with cash flows from operations.
The fixed-cost obligations (or fixed charges) include interest payments, rent
or lease payments, pension payments, and the current portion of long-term debt.
The cash flows from operations are expressed as cash earnings before interest
and taxes (EBIT), which is the numerator of the Fixed-Charge Coverage Ratio.
The ratio can be used to evaluate a firm's ability to incur additional medium-to

long-term debt. It is expressed as:

FCCR = NE+T+IE+D+OFP
FC

where: FCCR = Fixed-Charge Coverage Ratio
' NE = Net earnings (or net income)
T = Taxes
IE = Interest expense
D = Depreciation
OFP = Other fixed payments (lease
or rent payments, pension
payments, etc.)
FC = Fixed charges
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Calculation

The information needed to calculate the Fixed-Charge Coverage Ratio
can be found in Moody's “Comparative Consolidated Income Account and Comparative
Consolidated Balance Sheet (see Exhibit 3-9). Supplemental profit-and-loss
information provided by the firm would also be useful if such information is
available. It should be noted that formats for 1hcome and profit-and-Toss sta-
tements in Moody's Comparative Consolidated Income Account are less standardized
than Moody's Comparative Consolidated Balance Sheet. The titles for similar
items may vary among different firms. In addition, not all firms will show
entries for extraordinary items in any given year. Specific guidance regarding
terminology will be provided for each item in the calculation.

As with the Liquidity Ratios, the Fixed-Charge Coverage Ratio without pollution
control investment is calculated for the most recent three years and the trend
over the three years is evaluated. More than the most recent edition of Moody's
may be needed, because in at least some cases Moody's provides depreciation
values for only two years.

The Fixed-Charge Coverage Ratio without the cost of pollution control is calcu-
lated in two stages -- calculation of cash earnings before interest and taxes
(EBIT), and calculation of the Fixed-Charge Coverage Ratio itself. EBIT is
calculated using Worksheet 3a on page 16 of the Workbook. The steps for per-
forming this calculation are as follows:

1. Find net earnings (also called net dincome) on the Comparative
Consolidated Income Account. Record the values for the three most
recent years on Line la of Worksheet 3a (page 16 of the Workbook).

2, Find the data for taxes (it should include U. S. and foreign income
taxes, state income taxes, and property taxes, less any tax credits)
and record the values for the three most recent years on Line 1b.

3. For each of the three years add Line la (net earnings) to Line 1b (taxes)
to get net profit before taxes. Record these values on Line lc.

4, Find the data labélled “"Interest" (or "Interest expense"”) on the

Comparative Consolidated Income Account. Record. the values for the
three most recent years on Line 2.
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Stuert E. Eizenstel, Partner, Powell. Gold-
stein, Frazer & Murphy, Atlanta law firm.
Arden 9, Engabretsen, Divisional Vice-Pres,
and Tfen Hercules. Inc,
. Oevid 8. Hollingeworth, Vice-Pres., Hercules,
nc.
A ‘I." J. Leahy, Diviniona) Vice-Pres,, Her-
cules
Miow Y. MeSride, Jr., Pres,, Colorado School of

Arthur . Jv Chnlrmm and Chief Ex.
ecutive ou.. A C.
John R, Petty, Ptenidtnt and Chiel Exec. Off.,

Marine Midland Bank, N.A, and Praidem.
Marine Midland Banks, Inc.

.

Qenersl Counset S. M, Turk.
Oirector of Purchasing: E.J. Sheehy.
Auditors: Coopers & Lybrand.

Sherehoider Relations: W.W. Bewley, Jr., Di- -
rector Investor Relations Tet: ((200)441-9274.

Mootings: Last Wedneaday of each
month,

Anniuat Mesting: Fourth Tuesday in March,
No. of Stockhoiders: Dec. 31, 1982, 38,390,
No. of Empioyees: Dec, 31, (982, 21,598.

eneral Ottice: Hercules Plaza, Wilmington
DR 19899 Ters (302)504-2000, ston.

MPARATIVE CONSOLIDATED INCOME ACCOUNT.IYEARS ENDED DEC. 3t

CO
me Commission)

(in thousands of dollars)
1982 1981 979 1978 ? 1978
& oper, rwcn a eiensnssssnensa 2468971 2,718,366 2,485,226 2,345.423 1.946.477 1.697.707 .”5.’“
(ioll of geds snld & oper. eapenses .. ... . (40,968 2,198,011 2,0J8.% 1,853,120 1,502,181 1,346.819 1. 26.304
(T Relling, keneral & ndmhn CRPENNER . .1 ua. 314,08 S0R 390 91,519 280,786 25A.147 226,964 209.0
Operatingprofit .. .... 113,608 211,686 154901 211,519 186,158 124,004 160,040
Odncmmleﬁuma..... vesses vesase areses $0.166 cesess 36,700
Other income.net ..,.... 20,397 18,401 dr2,807 8844 91 dreso 2,907
370228 189,067 123,518 219017
31,340 J1322 32,273 31,498
Msteseaseeese 20,560 20,010 14,837 12,609
roe T R R
S . inc. t . e rrsreeveies . o
erred .S.nt x:i:\ucgmg.&:a seevsias 25 71' 21,466 13.033 21,565
suleincomeum..... crerrseteerisestn 0.]39 4,832 3,309 2,108
7,300 5,283 9,438 2.982
172533 103,204 57,930 106,801
..... T Y 17253 @IodaM | GS1.930 (3106901
1 gy cesrn yO1.18 2 3L m 08.2!7 . mM'IJ.lG 631,789 560,978
Cammm dlv"lmd: [ N 56,874 $3,%7 $0.9t5 45,562 42,3438 42,3 35907
Retained earns. endof year .......... 1.022.127 981,LA7 098,213 835,183 708,21° 647,306 631,789

{Mncluden research expenses: 1982, $70,697,000;
1081, $61,410,000; 1980, $35,462,000; 1979, $46,701,000;
1918, $40,081,000; 1977, $47,31,000; 1976 $33,389,000.

[$INomaxable gain (rom exchange of 2,038,154
sharen of rommon stock for 350,000,000 principal
amimnt of 647 convertible sulordinated delen-

see o,

(EPrior to application of investment tax credit:
1992, $9,449,000; 1981, $10.5656,000; 1980, SIMIJ.GO.

1979, $7,300,000; (978, 85,283,900; 1977, $9.435,000;
1976, 52,962,000,

CTMncludes gain on sale of tcmhth‘htc ansets
California, plant in the thirt and
million (30,39 jo:r

and Tlereulen,
fourth quarters of 3976 « AR

share) and $12.2 nuilion ($0.27 per share), respective.
ly.

31981 lacludes 8123 million ($0.27 per share)
write down of facilities and investments; 1978 in-
cludes 84.9 million (30.12 per share) end 1977 In.
cluden $4.2 million (30.04 per share) write-down of
(BTG
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m::‘nu-duutuoum:lumumu)m » Exhibit 3-9 (continued) Reductions ......... 199.684) (150,484)
on sale M ASANS.
1980 includes uc willion (30.13 ‘per sh.) C 180 (22437) 96.82¢
ch.wm m?;h erming lnm o M»ddlebu:ll the joint-ven. g HOODY . S EBI T Net chge. in notes .
e p J - PRY. crenrairrnan 15,128) 18,243
cannu:cm:‘d fl:nomﬂ: )o: Changes in Finan- DATA FROM ——— Exchge. of com. sk, for debu: (1830
@lsi Position (in thousands Incr, in cap. accts, ... 38,848
. 135,980 134,846 Incr, P
5.!‘:;‘:.5""“" From Oamun“m:’ 1981 Increase ininvest. ... 42978 14734 Emraortimary gain .. 11,383
Ioc, bel, extraord. Net chge. in work. Cash dividends...... (36,874) ($3.567)
gain . 486,864 $136,481 CAPeecrvienranres (109,217) 70,689
Deprec. & amort. ... 120,487 118,839 P Net [in. trens. . (44,008) (J1.984)
pe azesoninc. ... (15,193) 13,002 69,711 230,209 Chul.lul.s: .cutt,
. in Bet inc, of afiil. wans. 8dj, ...... ($4.05¢) {44.956)
. Net (ds. prov., [r. ¥
el Y g 4304 ODEE, veniren 1306 36,707 Other sources (uses) . (s318) 1,084
Weltadown of facil. .. 3344 3480 _Financing Transacti ,
q..., in lg.-tm, debt: . Net incr. (decr,)
103,727 376996 New borrowings ... 171,307 241,270 infda ....... 6,606 (9,148)
Record of Eamings, years snded Dec. 31 (in thousands of dolhu);
v Coat and ¢ “,bth Inc. Bef, Income .. Net Common ‘3Com.Shs. [1Earn. Per
Net Sales Ex nee Taxes Taxes JIncome Dmdendn Qutstland. Com. Sh.
116,462 $10.627 £5.835 65,468 34,852 31938 36343433 0.6
76,088 499,041 1044 ms 76,149 382 7,767 u.sz 38703010 1.0
378.649 502,348 76,301 3,731 2,033 35,986 6,046 19,121 39,395,937 1.09
661,319 0,023 101,296 3.436 104, 182 48,768 $5.986 1532 40.247.710 -9
670,292 79,956 90,336 d1.013 89,323 , 49,014 567 40,481,104 119
751,088 642,913 108,140 6,423 101,717 4117 §5,600 23753 40,856,082 136
779,687 681611 98.07 di11.260 86,307 W78 47,132 14 41,084,192 118
832,761 24,027 108.7 d10.588 97,746 45,159 52,587 23,642 40,783.370 1.29
848,444 096 108,34 9,826 3,522 41,986 83,536 23812 409% @y
2 972,261 066 139,401 di1.44 127187 59,224 63333 25,143 40,319,984 170
73 1,154,778 29 162:872 a4.931 7,641 66,018 91,623 0 132,194 2.
74 1.525.409 1.385.316 $70.173 $374 & m 82578 92/02¢ 35426 1812640 230
$ 1AL 1 .;s.m 7.:19 443: a.m n.gg 3"""’ 4:.:9:.100 %:L
COAbiar specia) items: 1971, cr8i1,289,000; 1068, «iz 900,000; 1964, 78,015 842, ‘M;'ll .ne : 1971, 8h.41; 1965, $1.16; 10 Sobe iiRestaled for
[{22) poouno{ interesta, @;". for suumu'ud inancial Mm‘nﬁn‘ ﬁ“ FEM 7 adupted in 1973, &R-uud eflect 2-for- § stk. spllt Apr. k 1924,
SALANCE SHELRTS
AS OF DEC. 31
® c ission)
(ln l.houluuh ol dollul)
1982 198) 1980 197 1078 1977 1976
Cash & 8 1 e vatervacerenrancas 28,883 o a3 52,793 42871 26,538 1.002
SriLmaR A B e
ot ts , net. . . 3 o J
torise, nat v 368288 3372216 321,089 316379 297,330 ¥
T 782,974 954.210 791,713 764,483 707,088 09,494 ob ik
214,391 168,001 152,388 137,087 m m 02.273 10328
éfm in 21 9’3? :.m $.904 3‘33 ' 1) 270
E T 2,079,668 2,010,586 1,882.348 1703481 wsju 1,837,050 143224
L—: pr B eeiienins 1,185,992 1,110, 1,009,692 930,892 901,082 818,758 132281
923,676 907,733 872,636 772,289 714,286 721,392 443
1,821 1,467 4,197 $17 6,292 8.267 7,5
53,59 2,700 252 s3.¢0! ) su.214 $4.503
U e. e iinarerreanrnsaesasseres 5,384 1,997,164 1,889,679 1,761,177 1596598 1A77,548 1,430,303
unu.mss 30014 . - *
Note 51943 73,068 148,311 86,268 30,382 72,100 19913
ﬁ«oua f‘ abie ... . s 161,226 151,047 183, 166,457 126817 9,159 81,388
lor -utci 42,910 14.314 42.220 88,529 107,567 27,506 604
..... 488 26,838 61,340 63,618 634 72,348 63,584
33,587 335,017 408, ms 405,072 374,400 271,973 254,54
431,919 4543 334,850 380,619 208, 329,348 320,360
119,284 134,447 116,700 104,457 0,208 011 15337
19,703 21,667 23,638 25.607 .51 29,346 31818
23240 22,146 22,111 22016 22,076 220016 22076
120,508 90,8 war 88228 88,225 88,225 22
1,022,727 ve1.187 800,213 838,148 708317 47,336 631 388
Total stockholders® equity «...ocves.. 1,079,031 1,051,477 1,009,866 943,489 818,518 757,637 744,087
o Ty o RO it k't 41 120 7 et rt o
Net stockholdan’ equity . . cree 1,078,911 1,081,357 1009246 $4S.422 818,351 757,570 742,020
Totl ooiransnnnnneinnens 2,001,354 1,997,1¢ 1889670 1761 i 1,596,593 1471543 Ltay.483
DOOL GLOTONT BSOS + o vz e vinrsrsssrresos A1X Y- H 658 3794 332,458 331,521 Side1
AT O M i b .49 e
Addifions 81 COBL ... .eeteressnanssesss 171,219 109,110 220,160 198,686 121,330 129,216 180,779
Retirements or s81€s. .o .0 ioroaanoncass 48,296 37,648 30,296 107,373 .I.Ol 34,900 15 138
4 4 o R B
(N} %, . r4n o ! . )
Oher AAAIUONS +ceerne vurensrnonenrns @)r2s.597 (4,225 (8,523 (2)1.208 leitos

mmz: %ook Vn‘l;xn, Doproc. Res.
man' ‘mach, & eq. . ),820.117.000 81, m.m.ono
Trans, tioneq. .. $3,168,000 31,853,000
COUB . ¢ -0 ens 13,380,000 [X{1X
Conumcuon in
progress... ..o 185,222,000
cvreensee $2,079,668,000 §1,155,992,000

7 reserves (1982, $4,918.000).
% extensively um the lut-l‘u. ﬁul-out (urm

erage cuu mclhod inventorivs would hlve been
813,000,000 higher than as reporied on the Lilo
uhod at 1, 1982,
u.l:g v‘:.l::"e}‘!'l‘lzl‘..o' 6,3589; 1979-76, 3,689,
978-76: Repressnts ueumutu depreciation
of wnn}nd company Altug:u' o
(MAdjustments ren rom muh {oveign
m-uuwnl- uchun.

I(o) Conaolkhud []

"c»..'" .ui oy oW

subsidiaries with the exception of (inance and
insurance subsidiaries, Co.'s pro rats
share of the Hercofina !oim ventures.
lnvnlmcnu in affiliated companics, owned
or more, are accounted fot on the equity
Saod. as are wholly-owned [inance and jn-
luunce subsidiaries (due to their dissimilar
business u:uviue-). Accordingly consolidated
nez mcomc includes Co.'s share of their net in-

ficant intercompany transactions

tre ell nated in consolidation.
Translation of Foreign Currencies: As a
rnu t of adopting Statement of Finsncial Ac-

coum.l Swandard No. $2. Farcign Curren
:{lou. in 1981 ‘?’

for years ended Dec
1981 and thereal fter balance aheel accounts ot

forcign companics are tumlneﬁ at current met

exchange ntu. e roRU! un tuml-uon .d-
\nunmt s Included in .lo: oldcr. equi
€venues, eapenses, gains and losses for (981
;ndvnylfl::’: &P‘crultlﬁt are transiated at rates
re ﬁ‘ﬂ WETEN!
transactio l‘-lﬂl lﬂlﬂ an ncluded i i

come currenlly. Prior years have aot leen re-
stated. For thuse yeurs, acvounts of foreign
companies werc t(ransluted at Current ex-
chanxe rates, excepl that inveatories, proper-
ty, plant and equipment, depreciation, good-

will, and deferred taxes are trunslated at his-
wrlcll exchange ratex, Revenues, expenses,
gains and losyes (other than inventury ¢osts,
depreciation, aud amortization of goodwill)
were translated at rates prevailing during the
year,

(c) Inventories: Inventories are stated at
the lower of ¢ost oF market. Sulsiantistly all
dumentic invemorics are vulued on the Just-in,
first-out (LIFO) ascthud, und loreign invento-
ries ‘;:i valued principully on the average cost

(d) Commitments and Contingent Liabili-

Co. has certain operating lcases, lncluding
office space, & lnnnporlallou data

process i [ at vnnom
dates n.....'nq.“-.i'."lﬂ".-n .P o b thac- o



5.

6.

Find the data for depreciation in Moody's. Depreciation may be found
in: the Supplementary Profit and Loss Data Section of the Comparative
Consolidated Consolidated Income Account; the section called "Sources
and Uses of Funds"; or the Depreciation Reserve--Analysis section, which
is usually attached to the Comparative Consolidated Balance Sheet. 1If
the depreciation data are found in the Depreciation Reserve--Analysis
section, the data may be described as “Additions charged to profit and
loss." Record the values for the three most recent years on Line 3.

Find the other fixed payments, which will be labelled as "Rents," “"Cost
of rentals,” or a similar description. Record the values for the three
most recent years on Line 4.

For each of the three years, add Line lc (net profit before taxes), Line 2
(interest), Line 3 (depreciation), and Line 4 (other fixed payments) to
get cash earnings before interest and taxes (EBIT). This is the
numerator for calculating the Fixed-Charge Coverage Ratio. Enter these
values on Line 5. .

Exhibit 3-10 shows the calculation of EBIT using the sample firm data.

Worksheet 3b on page 17 of the Workbook is used for calculating the Fixed-Charge
Coverage Ratio without the cost of pollution control. The ratio is calculated
for the three most recent years and the trend for the three years is evaluated.
The steps for calculating the Fixed-Charge Coverage Ratio are as follows:

1,
2,

3.

5.

6.

- On Worksheet 3b (page 17 of the Workbook), enter on Line 1 the cash

earnings before interest and taxes (EBIT) values, from Line 5 of
Worksheet 3a, for the three most recent years.

Find the current portion of 1long-term debt on the Comparative
Consolidated Balance Sheet. Record the values for the three most
recent years on Line 2a.

Find the. data 1labelled "Interest" (or “Interest expense") on the
Comparative Consolidated Income Account. These data are also on Line 2
of Worksheet 3a. Enter these values on Line 2b.

Find the other fixed payments which will be Tlabelled as "Rents,"
"Cost of rentals," or a similar description, on the Comparative
Consolidated Income Account. These data are also on Line 4 of
Worksheet 3a. Enter these values on Line 2c.

For each of the three years, add.Line 2a (current portion of long-term

debt), Line 2b (interest), and Line 2c¢c (other fixed payments) to get
total fixed charges. Record these values on Line 3.

Calculate the Fixed-Charge Coverage Ratio for each of the three years
by dividing Line 1 (EBIT) by Line 3 (total fixed charges). Enter the
results on Line 4 (page 17 of the Workbook) and on Worksheet 14 (page
57 of the Workbook).

48



Exhibit 3-10

WORKSHEET 3a
CASH EARNINGS BEFORE INTEREST AND TAXES (EBIT)
($1000)

Three Most Recent Years
of Company Data

Year 1982 Year 1981 Year 1980

~la. Net Earnings (or Net

Income) 86,861 136,481 114,000
1b. Taxes 20,244 51,062 23,361
lc. Net Profit Before Taxes :

Line (la) + Line (1b) 107,105 187,543 137,361
2. Interest Expense 50,707 46,673 37,356
3. Depreciation 121,841 118,839 114,472
4. Other Fixed Payments

{Lease ogr rent payments, (not listed)

pension payments, etc.)

5. Cash Earnings Before
Interest and Taxes (EBIT)
Line (1c) + Line (2) +
Line (3) + Line (4) 279,653 353,055 289,189

*Note that extraordinary item has been deducted.
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7. Compare the Fixed-Charge Coverage Ratio with the following critical
© values:

> 2.0 - firm is solvent

1.5-2.0 - grey area - solvency
of firm 1s uncertain
< 1.5 - firm is insolvent

Evaluate the historical trend over the past three years and

record the evaluation on Summar{ Line 1 (page 17 of the Workbook)
and on Worksheet 14 (page 57 of the Workbook). An example evaluation

is:

"The ratio has been between 1.5 and 2.0 for the
past three years, and it has increased each year."

Exhibit 3-11 shows the calculation of the Fixed-Charge Coverage Ratio without
the cost of pollution control using the sample firm data.

Calculating the Fixed-Charge Coverage Ratfo adjusted for the cost of pollution
control equipment is a two-step process. The first step is the calculation of
the debt ratio for the firm. For the purposes of this document it is assumed
that the control equipment will be financed with a proportion of debt equal to
this debt ratio. The debt ratio indicates the portfon of total capital which
has been financed by debt. It is expressed as:

OR = LTL
T

where: DR = Debt ratio
LTL = Total long-term 1iabilities
TC = Total capital
Total long-term 1iabilities are the sum of long-term debt, other accrued 1iabil-
ities, deferred income taxes, and minority intereqt (stock in the firm that is
owned by a subsidiary of the firm). Total capital is the sum of total long-term
liabilities and net shareholders' equity. The calculation is done using
Worksheet 3¢ on page 18 of the Workbook. Step 1 is done for the three most
recent yéars and Steps 2 through 4 are done for the most recent of the three
years. The steps in the calculation are as follows:

1. Find the 1long-term 1iability data on Moody's Comparative
Consolidated Balance Sheet {(see Exhibit 3-12). For the three most
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1.

2.

2b.

2c.

3.

4.

1.

Exhibit 3-11
WORKSHEET 3b

FIXED-CHARGE COVERAGE RATIO WITHOUT
COST OF POLLUTION CONTROL

Cash Earnings Before
Interest and Taxes (EBIT)
Worksheet 32, Line 5

Current Portion of
Long-Term Debt

Interest Expense
Worksheet 3a, Line 2

Other Fixed Payments
Worksheet 3a, Line 4

Total Fixed Charges
Line (2a) + Line (2b) +
Line (2¢)

Fixed-Charge Coverage Ratio
Line (1) divided by Line (3)

Evaluation of three-year trend:

($1000)

Three Most Recent Years

of Company Data

Year 1982 Year 1981 Year 1980

SUMMARY

279,653 353,055 289,189
(not 1isted)

50,707 46,673 37,356
(not listed)

50, 707 46,673 37,356

5.5 7.6 7.7

Firm seems to be solvent; however, cur-

rent portion of long-term debt and other fixed payments are unknown. Including

these missing data would make the Fixed-Charge Coverage Ratio lower.
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(311979 includes 828.0 million (0.62 persh.) galn  Uses: j - Reductions ......... (199,
on sale of pigment and methanol assets. rop., pl EXh'l bi t 3 12 b4) (150.440)
mm}m includes 35(.& mllli‘:n (1‘0.1.\ per sh) Canitale cem rme 248t poprs
charge for termination of operations of t . "
ture tevephthaiate piant ot Middieburs.  DATA FROM MOODY'S - DEBT RATIO FOR FIRM %72 0 sz
Consolidated Statement of Chang: —— <+ _* Exchge. of com. sik. for debt; .
olal Position (in thausands): . Incr. in cap, acets,
Funds Provided From Operatons:  ° 135,930 134,846 lIncr.incap. o ves sms ceres
Sources: 1983 1961 an‘;u in lnnu.:. . 42,978 14,754 E“"Z:"?.".‘..’J. sain ., 11,554 e
Inc. bet. extraord. : et chge. in work. Cash divi PN (56.874)
s 256,861 $136.481  CAPrrrervesireee  (109.210) 70,609 (83,561
amo| . 120,487 118,839 Net fin. trans, ...
= - taxes I:n l:;:“m' (15,193) 15,092 9,711 220289 g, ins fgn. curr. (€4.038) (31.964)
.ia net inc, adj (340
cos. inexcessof » . Net {da, prov. [r. Lrans. ad). ...... A8 14} (44,95¢)
V. +vatgonenes (12.972) LI OPEL.i.ier..s 113,016 84,707 Other sousces (uses) . (8.418) 11,084
Wreitedown of facil. - . 3544 3 Financing Tran : .
. Chge. in Ig.-tm. debt: Netincr. (decr.)
182,72% 276,996 New borrowings .... 177,247 242,210 intds. ....... 6,606 9,145
Mecors of Eamings, ysars ended Dec, 31 (in thousands of dollam):
Cast and . Inc. & Inc. Bef. Incume Net Common !ICom. Shs, [DFarn. Per
Year Net Ex ‘Balance (N“I Taxes Taxes Income Dividen Outstand. Com.
1963. 0000000 476,462 10,627 68,838 63 66,466 34,532 * 31,945 13,643 36543422 0,86
(111964 $76.085 99,04 | 77,044 ' T 76,149 38,382 Emsr 18,523  38.703,61) 1.04
11968 .. 0000 $78.649 502,348 76,301 8731 82,033 38,986 6,040 19121 198,937 mu»
1966 861,319 023 101,296 JAS6 104,782 48,766 355,986 21372 40,242,710 1.%
31311967 , 70,292 579,956 90,336 dtois 89,32 0.. 49,014 23.567 40,483,104 [R1]
nallT)] 751,085 642,918 108,140 6423 101717 46,117 $.600 23,753 40856052 1.56
969 779,687 681,611 98,07 dil,269 86,807 9,678 47,132 33,741 41,054,192 145
31:11970 832,761 724,027 108,734 d10,988 97,746 159 $2,587 ,642 40,753,370 1.29
L1979 .00 848,444 743 105,348 5,826 93,52 41.9% 3,536 23812 40,955,606 [e1]K 1]
1972.... 972,267 2, 139,40 d11.644 127,787 224 68,833 25143 40.310.984 1.70
(20e]1973.... 1184775 . 162,872 4931 187,641 66,014 91,623 056 41,732,194 22
4. . 1,525,489 1,388,316 170,113 25,874 144,599 $2,518 92,024 33,426 41,012,649 2.20
P78 .. . 1413118 8,992 7.179 d36,829 40,650 8.191 32,459 3,879 42,193.700 077
O it soeciol 1971, a3 000, 1965, Sobs 900,000: 1954, GrE3.615 843 (ibelore special lems; altet: 1971, 8h41s 1965 81.16: 1957, $6.95 (TR estated for
: 1971, £r8l,289,000; ) ,000; 1964, \ s ore 8 itema; afters 1971, 3 1968, $1.16; , , (Res
197) pooting of interesta. (TRentated for Statements of Financial Accounting oo ﬂa,« adoptad in 1975, ([iRestated Lo'feflect 2-for-1 atk. split Apr. 6, 1973,
BALANCE SHEETS ——
P, AS OF DEC. 31
en irom reporta w unties an 3 ¢ Commisaion)
(in thousands of dollars)
B 1982 1981 . 1980 . 1979 1978 1977 1976
Cash & time A SN 28.855 26,700 20,947 $2,793 41A71 20,538 12,001
U.S. Govt, & other securities, cost. ... $307 456 1,258 3,532 10,08, 2.524 13,579
otes & accounta receivable, net., . » 380,524 419,247 417,802 407,071 332,347 273,102 267912
VORLOTIES, DEY . ¢ s 0veoriaesicnnsas 368,288 406,907 337,216 321.089 316,779 297,330 260.228
Total current assets 782,974 854,210 191,723 784,483 707,088 599.494 56; .4k
{nv. in affilisted cus. ... 214,391 168,001 132,388 137,087 107,780 83,27 10,325
vances to alliliates.. 960 8,524 8,962 2472 2463 856 $.39%
VERLMENES 4. ooc.en . 21,933 4.809 5.904 6,206 9,522 9.147 18,710
openty, plant & equipment .. 2,079,668 2,018,586 1.882,348 1,703.481 1,615,368 1,537,050 1432284
: Depreciation reserves ... 1,188,992 1,110,853 1,009,692 930,502 901,082 813,758 132.88¢
Net 923,676 907,733 872.656 772,889 714,286 721,292 99.18)
g:oa-a 1821 1.167 4,197 $.517 6,292 8,267 2,158
arred 58,599 $2.700 $3.852 52,461 49,200 50214 34,502
OBl ¢ oo inansocarsoisnaeorsrns 2,001,354 1,991,4 1,689,679 1761177 1,596,598 1,477,543 1,450,282
LIABILITIES - I ’ : ‘
Notes payable , ;..oonss 7,943 1.!.0.9 148,311 8, $0,382 72,100 19,918
Accoynts cereens 161,226 181,04 $3,294 166,057 126,817 ¥9,759 81,358
U.S., for. & nate inc. taxes 42910 14314 12220 38,52 : 27506 Xt
Accrusd creeees 89,488 96,858 61,240 63,618 89,64 12,548 'Y
e TR 408,072 374,400 271973 254,54
Long-termdebt ....... ensasenien seeraree 454,356 28061 295,909 320,443 316,368
Deferred U.S, & fgn. income taxes . 134,447 104,457 201 89,01} 15,837
Pension fiabilit 2] 25,60 27,877 29,546 J1.518
- - Yy g , 22,076 22076 22070 32,006
aid-in surplus ... . 29,808 9402 88.32. 228 228 - 8322
ation adjustment. . 6,744 2,090
CRTRINER .1t cverrascrsoanareaans 1,022,727 981,187 898,273 835,188 708,217 647,130 831789
Total stockholders’ equity .. 1,079,031 1,051,437 1,009 . 943489 818518 751,637 Te2.0n7
'Tnuury".w'c'{:i“m"............ AT v o . 838 ot )
Net stockholders’ equity............. 078,9 1,081,387 1,009,746 945,422 818451 757,570 142,020
teeereeerirersenettorenneranes 2,001,354 1,997,144 1,889,679 1,960,177 1.596,598 1477.543 140283
BB o e orsorusisecesninne 431,407 318,393 386,658 319443 332,658 331,523 313,26)
PROPERTY ACCT~ANALYSIS
ddi . 171,219 189,110 229,163 198,686 121,330 129216 190.779
etifements Or sales.....v0d4 . 48,296 ? 50,296 107,823 43,012 24,900 143358
¢ sdditions——cdeduct eos crél Ml erlS,224 PN
EC. RESERVE—ANALYSIS .
Additions charged Lo profit & loss. . ..... 121,841 110,459 114472 106,817 106,683 9J.149 49,228
Retire. renewals charged 10 T88.. coevise $0.408 21,903 35372 17,007 26,882 12,140 19,.10
OWRr 8dditions .. c.ove socversenavaans @tr23.597 Em.228 (€)3,52 (d),208 luivs

(] ]

B civiaviianiane

Bouk Value Deprec, Res.

subsidiaries with the exception of finatice and
insurance subsidiaries, and Co.s pro rata

$20,481,000 eavae
Bidgs., mach. &k eq, .+ 1,826,117,000 $1,117,874,000 share of the Hercolina juint ventures.
Twomdon . .. 53,268,000 31,653,000 Investments filiated companies, owned
M ANCOUS ..\ 0o 13,580,000 6,465,000 zo'ﬁ‘or more, are accounted for on the equity
Canateuction in method, as are wholly-owned finance and in-
progress......... 106,222,000 cesess surance subsidiaries (due to their dissimilar
b activities), Accordingly consolidsted
Tota) ...-...... $2019,663,000 $1,135,992,000 net income includes Co.'s share of their net in-
\er reserves (1982, $4,918.000), come.
. extensively uses the lastin, first-out (LIFO) Alll .ifnmunt intercompany transactions
m faor valuing inventories. If valued on the av- gare elisninated jn consalidation.
erage cost method, inven ve been (b) Translation of Foreign Currencies: As &
$153,000,000 higher ¢ - on the Lilo result of adopting Statement of Financial Ace
R el ramation: 1 ou1, fo ybsrs anad Buc: 31
d . ransiation, in o n e,
ﬁham At coat: 1982-80, 6,589; 1979-76, 3,689, 1981 and thereafter balanice sheet accounts of
A rociation foreign companies are transiated at current

978-76: Represents m&muuud dep,

of acquired company at

acq
djustments ] from tranalal {oreign
.&!’n . rat u’:(uduut. Ung

a2 cuTTemt fates

(a) angcm in
du& accounts of ..dl'vt:mu

ox; rates. The te.ultin{ transiation ad-

sument is included stockhoider’s equity.
uea, expenses, gains ared losses for 198}

and ylean “ﬁreufbc;‘r' are u%n-l-_ued at rates
revailing »ae Foreign currenc:

Gantactiongains and _ are ingiuded in ne

come currently. Prior years have not been re-
stated. For those yeara, accounts of foreign
companies were transluted at current exe
chnm'ge um& cu-e‘m that igvcnm_n:.-_u. pr:m-
ty, plant and equipment, depreciution, .
will, and deferred tanes are trunaiuted at his-
torical exchange rates. Revenues, expenses,
gains and loases (other than inventory coets,
deprociution, and amottization of goodwill)
were translated at rates prevailing during the
your,

(c) Inventories: lnventories are sisted at
the Jower of cust or market. Substantislly all
domestic inventorica ure valued on the laat-in.
firut-out (LIFO) muthud, and foreign invenio-
ries ;;; valued principully on the average cost
methad. .

" (d) Commitments and Contingent Llabili-
Py

Co. has certain operating leases, including
office space, and tranaportation and daia
ng equipment, expiring st various

p
dates. Rental expenae relatine to thess leane



recent years, enter long-term debt on Line la; other accrued liabi-
lities on Line 1b; deferred income taxes on Line lc; and minority
interest on Line 1d of Worksheet 3c (page 18 of the Workbook),
Other accrued 1iabilities may include such items as other deferred
charges and pension liabjlities. Add lines la through 1d to get
total long-term liability; enter results on Line le.

2. Find the net shareholders' equity on Moody's Comparative
Consolidated Balance Sheet (see Exhibit 3-12). Record the value
for the most recent year on Line 2.

3. For the most recent year, add Line 2e (total long-term liability)
and Line 2 (net shareholders' equity) to get total capital. Record
this value on Line 3.

4. For the most recent year, divide line -le (total 1long-term

1iability) by Line 3 (total capital) to calculate the debt portion
oi tg:al capital (debt ratio) for the firm. Enter the result on
Line 4.

An example of this calculation using the sample firm data is shown in Exhibit
3"130

Worksheet 3d on pages 19 and 20 of the Workbook is used to calculate the
Fixed-Charge Coverage Ratio adjusted for the cost of the pollution control
equipment. One of the data items needed in this calculation is the interest
rate to be paid on the new long-term debt (for the poliution control equipment).
One source for this information s Moody's Bond Record, which lists average
yi‘eIds by bond rating classification. The interest rate on the firm's most
recent bond issue should be used to determine the interest rate. If bond
interest rates for the firm are not available, assume the interest rate to be-
three points above the current U.S. Treasury Bill rate. The adjusted Fixed-Charge
Coverage Ratio calculation is done for the most recent of the three years eval-
uated. The steps in the calculation are as follows:

1. Subtract the investment tax credit factor from 1 and multiply this
by the capital cost of the pollution control equipment to get the
capital cost of pollution control adjusted for the investment tax
credit. This adjusted capital cost can also be found on Line 2d of
Worksheet 1b. Enter this value on Line 1 of Worksheet 3d (page 19
of the Workbook). ‘

2. Enter the debt ratio for the firm (from Worksheet 3c, Line 4) on
Line 2a. |

3. Multiply Line 1 (adjusted capital cost of pollution control) by

Line 2a (debt ratio) to get the portion of the pollution control
expenditure financed with debt. Enter the result on Line 2b.

53



la.
1b.

lc.
Idﬂ
le.

Exhibit 3-13
WORKSHEET 3¢
DEBT RATIO FOR FIRM
($1000)
.Three Most Recent Years
of Company Data
Year 1982 Year 1981 Year 1980

Long-Term Debt 431,919 454,356 334,530
ther Accrued

Liabilities 19,703 21,667 23,638
Deferred Income Taxes 119,254 134,447 116,700
Minority Interest ———- ———- wm=-

Total Long-Term Liability
Line (la) + Line (1b) +

Line (lc) + Line (1d) 570,876 610,470 474,888
Net Shareholders' Equity 1,078,911

Total Capital

Line (le) + Line (2) _ 1,649,787

Debt Ratio

Line (le) divided by Line (3) 0.35
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4.
5.

10.
1.
12‘

13.

Enter the interest rate charged on new debt on Line 3.

Multiply Line . 2b (portion of pollutfon control expenditure
financed with debt) by Line 3 (interest rate) to get interest
expense before taxes. Enter the result on Line 4.

Divide Line 2b (portion of pollution control expenditure financed
with debt) by 5 (assuming a five-year debt retirement) to get the
additional principal payments for pollution control. Enter result
on Line 5.

Enter total fixed charges from Line 3 of Worksheet 3b on Line 6.

Add Line 4 (interest expense), Line 5 (additional principal pay-
ments), and Line 6 (total fixed charges) to get adjusted fixed
charges. Enter the result on Line 7.

Enter cash earnings before interest and taxes (EBIT) from Line 5
of Worksheet 3a on Line 8.

Enter annual OMM expenditures associated with the pollution control
equipment on Line 9.

Subtract Line 9 (annual OM expenditures) from Line 8 (EBIT) to
get adjusted cash earnings before interest and taxes. Enter
result on Line 10. ‘

Divide Line 10 (adjusted EBIT) by Line 7 (adjusted fixed charges)
to get the Fixed-Charge Coverage Ratio adjusted for the cost of
pollution control, Enter the result on Line 11 (page 13 of the
Workbook) and on Worksheet 15 (page 58 of the Workbook).

Compare the adjusted Fixed-Charge Coverage Ratio with the follow-
ing critical ratios:

> 2.0 - firm 1s solvent
1.5 - 2.0 - grey area - solvency
of firm is uncertain
< 1.5 - firm is insolvent

Record the evaluation on Summary Line. 1 (page 20 of the Workbook)

and on Worksheet 15 (page 58 of the Workbook). An example eval-
uation is:

“Fixed-Charge Coverage Ratio adjusted for pollution
control cost is between 1.5 and 2.0. This ratio is
in the grey area."

An example calculation of the Fixed-Charge Coverage Ratio (adjusted for the cost
of pollution control) using the sample firm data fs shown in Exhibit 3-14,
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Exhibit 3-14
WORKSHEET 3d

FIXED-CHARGE COVERAGE RATIO ADJUSTED

FOR COST OF POLLUTION CONTROL
($1000)

Most Recent Year
of Company Data

56

Year 1982

1. Adjusted Capital Cost of

Pollution Control

Worksheet 1b, Line 2d 8,500
2a. Debt Ratio

Worksheet 3¢, Line 4 0.35
2b. Portion of Expenditure

Financed with Debt

Line (1) 'x Line (2a) 2,975
3. Interest Rate on New Debt 0.14
4. Interest Expense'(before tax)

Line (2b) x Line (3) 416.5
5. Additional Principal Payments
: Line (2b) divided by § 595 .
6. Total Fixed Charges

Worksheet 3b, Line 3 50,707
7. Adjusted Fixed Charges

Line (4) + Line (5) + Line (6) 51,718.5
8. Cash Earnings Before Interest

and Taxes (EBIT) ,

Worksheet 3a, Line 5 279,653
9. Annual 0&M Expenditures 1,000
10. Adjusted EBIT

Line (8) - Line (9) 278,653
11. Adjusted Fixed-Charge

Coverage Ratio

Line (10) divided by Line (7) 5.39



Exhibit 3-14 (continued)
WORKSHEET 3d (continued)
SUMMARY

1. Evaluation of Fixed-Charge Coverage Ratio against critical values:

Firm appears solvent, but some data are missing from original Fixed-

Charge Coverage Ratio, which may be too high as a result.
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Interpretation

Three analyses are used to evaluate the Fixed-Charge Coverage Ratio. These are:

1. critical values;

2. three-year trend; and

3. adjusted ratio.
These analyses are described below. The results should be entered on Worksheets
14 and 15 on pages 57 and 58 of the Workbook. Examples are presented in Chapter

5.

Critical values for the Fixed-Charge Coverage Ratio were developed from a sta-
tistical study of a small sampie of firms (Putnam, Hayes & Bartlett, Inc.,
Testing a Firm's Ability To Pay, prepared for the Economic Analysis Division, Office
of Planning and Evaluation, U, S. EPA, February 9, 1981). Firms with
Fixed-Charge Coverage Ratios greater than 2.0 are classified as solvent. Firms
with ratios between 1.5 and 2.0 are considered to be in the grey area where the
solvency of the firm is uncertain. Firms with a Fixed-Charge Coverage Ratio
less than 1.5 are considered to be insolvent.

The three-year trend for the firm indicates whether the firm's Fixed-Charge
Coverage Ratio has increased, decreased, or remained the same. If the ratio has
been steadily declining there could be some concern over the firm's solvency.
On the other hand, if the ratio is in the grey area but is increasing towards
2.0 the firm's condition is probably improving.

- The adjusted ratio indicates the effect of pollution control expenditures on the
firm's Fixed-Charge Coverage Ratio. If the adjusted ratio is greater than 2.0
the firm should be able to afford the pollution controls without difficulty. If
the adjusted ratio is less -than 1.5, the pollution controls can be expected to
cause solvency problems for the firm. Between 1.5 and 2.0 the adjusted ratio is

- in a grey area.

These three analyses can produce conflicting results. Two combinations of
results can be interpreted as indications that the firm may encounter solvency
problems. These are:

1) The Fixed-Charge Coverage Ratio s greater than 2.0 or between 2.0 and
1.5 and the adjusted ratio is less than 1.5; '
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2) The Fixed-Charge Coverage Ratio and the adjusted ratio are both between
2.0 and 1.5 and the three-year trend is declining.

3.2.2.2 Beaver's Ratiq

Theory

This test, developed by William H. Beaver, 1s designed to assess‘ the
short-term solvency of a firm. A study by Beaver published in 1967 indicated
that this ratio was the single best predictor of bankruptcy up to two years
prior to failure when judged against other individual ratios or combinations of
ratios. However, it should be noted that the recent literature has been criti-
cal of Beaver's results. In addition to indicating likelihood of bankruptcy,
Beaver's Ratio indicates the extent of a decrease in earnings that a firm can
‘endure without defaulting on its fixed financial obligations.

Beaver's Ratio involves calculating the ratio of internally generated cash flow
to total debt. Internally generated cash flow is defined as net income after
taxes plus depreciation. Internally generated cash flow would also normally
include other non-cash expenses such as deferred taxes., In order to be
consistent with Beaver's study, however, non-cash expenses other than depre-
ciation are not included. Total debt is defined as the sum of current 1iabili-
ties and long-term debt. Beaver's Ratio is expressed as:

BR = CF
™

where: BR = Beaver's Ratio
CF = Cash flow
TD = Total debt

Calculation

The Calculation of Beaver's Ratio without pollution control costs uses data from
Moody's Comparative Consolidated Income Account and Comparative Consolidated
Balance Sheet (Exhibit 3-15). The calculation is done using Worksheet 4a on
page 24 of the Workbook. It is performed for the three most recent years and
the steps are as follows:

1. Find net income after taxes on the line labelled "Net income" in Moody's
Comparative Consolidated Income Account. Enter values for the three
most recent years on Line 1 of Worksheet 4a (page 24 of the Workbook).
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4 interest. 3 Taiwanese investing groups
hm the remaining 407, in the joint venture,

In Apr. 1973 Company and Mexiran invest-
ment interests formed Petrocel, 5.A. C
407, shareholder and the Mexicun
owned 6%, Petroce] has built n wnul
dollar plant at Altnmira, Tamaulipas, . ......,
lor the pruductinn of DM T {dimethyl tereph-
thalate) and ‘I'PA (terephthalic ncid), bath
products are used in the manufacture of poly-
ester film and polyester fiber. Plant haa'a
combined production capacity af 242,000 met-
ric tons, In 1977 contributed interest to Heren-
fina joint venture.

In Fels. 1974 Company and a U.S. alfilinte of

optedison S.p.A. (Milun, ftaly)

Adrin Labaratacies Inc, Adria will perform the
clinieal testing feadine up to UK, Foud &
Drug Administeation appirovi! for_deuus al-
rendy developed and heing sold in Furope by
Montedison’s pharmaceutical affiliates, In
Oct, 1977 Adrin l.aboratories, Ine, acquired
Wurren ‘Tewel Pharmaceuticals, Ine.

Auy, 31, 1976, Co. ant} Ameriran Petenfl-
ne, Inc, lormud two joint ventures, |lercoling
and Hercofinn Furope, for production and
marketing _of terephihalates, 0. 80 0
American Potrofina & 25, interest in it ter.
ephthalate assets. Co. contributed its remain-
ing terephthalate assets for & 757 intereat in
the joint vemtures. Co. intorest w ifbe redue
aa American Petrofina elects to invesat addi-
tional money fur capital expansion.

On Jan. 1, (978 Flaveg [ndustries. Inc., sub-
sidiary, and Phiilips Products Co.. subsidiary
of Phillips Perraleum Co. formed & joint ven-
ture to develnp chemical meana of increasing
oil recovery from reservoirs that already have
bren ped, called Custom OQil Recovery

gy Co.
y 1979 Co. and American Petrofina
Inc., announced that Hercofina sold ita metha-
nol plant in Plaquemine, lLa, to International
Minerals & Chemical Corp,. wha will form s
joint ventuce with Ashland Chemiecal Co.

forme:

in GCrenable,

Exhibit 3-15 12.000.000an

vird auarier of

manulac
France,
shouid »

DATA FROM MOQDY'S - BEAVER'S RATIO

uels through induntry
PLASTICS

Polypropy

Poly prapy

et iwut S10am e guaw e

segments listed below:

ene R_e“l'\

cne Film
clypropyiene Fiber

Other Plastic Products

WATER SOLUBLE PRODUCTS

d Palymers, Gum and Coatinga

Flavors & Fragrances

Water Manakement Chemicals
ORGANICS

Elastomers & Specialty Chemicala
astomers alt emica

Paper Chemicals Y
EXPLOSIVES AND AEROSPACE

Faploaives

Ac¢rostiace

Gruphite Fibers
OTHER PRODUCTS

Terephthalates

Graphic Systems

ed Recording Products

Synpulp

PRINCIPAL PLANTS & PROPERTIES

B T PLAST‘X'ﬁgde Del.

U:rnn .?»'io.“' Oxford, Ga. ' 3
rlhoun, Ga. Marshallton, Pel.

Cromzy tar™ Winsowi Vi, "o

Lake C*nrles. La, o

nternational:
Beringen, Belgium Varennes, Canada

Brantham, Enx.
WATER-SOLUBLE PRODUCTS

In Mar. 1979, Cuo. and Boots Ca,, Ltd, En-

land furmed # joint venture, Buots Hercules Brunswick, Ga. ich ?,"'“’?l“ﬁ"m N.Y.

aro-Chemical ‘Co., to make agricultural Harbor Heach, Mich. ar "é J.
chemicnl in North America. Hopewell, Va. Vero Beach, Fla,
ain May, 1079, Co. und ‘Solva LEt Cle. of lq:;gpg:amg-l, Houston, Tex.

russels elgium formed two joint venture o
Enner«hips. Lextar in North America and in S0 Puulo, Brasil Grossenbrode,
:utope, to cammercinlize polyolefin puipa. Germany
Thesae steps further implement existing Her. Lille Skensved, Ital
Sulen/Solvay synthetic pulp develonment ven- Denmark amao, Ialy
sure, Scmicommecreial quantitics of theae syn. Perivale, ngland Amers °?"~'
thetic pulps will he manufaciured M a Solvay Netherlands
plant in Roniznnno, lialy. The joint venture Alizay, France Zwi ndrefhl.
_.i_onn?ucu-d n la:filltytlo‘t"lwd i“th If P, ‘l"'“ Bremen, Germany an::’;::’;a“g;sin

ex. for prociuctinn of these s etic pul
In 3 gll. Co. purchased lﬁnﬂl Solv':y Bt Scndlme.‘éwcden
Cie's interestn in the jnint venmre_g.rtnetship. ORGANICS

In Arr. 1980, Co. nnt' Shin Nihun Rika of Baton Rouge, Hattieaburg, Misa,

I?n ormerd a join! venture, Rika Hercules Brupswick, Ga, Kalamazoo, ch,
-K., to_construct a synthetic resin plant in Burlington, N.J. Louisiana, Mo,
Japan. Terms were not disclosed, e new icopee, Maas. Milwaukee, Wisc.

nmtummtbe _ll?c?u-‘d di:l ‘l'okulrhelmn ?&ty. Fnc:t‘lln. V;.' J §°"h2 re.

e P LS wil nciu ressute-sensitive OWn, . avannah, Csa.
adhesives, hotmelt ndhmivpen. printing ink, West Elizabeth, Pa,
raint and varniah, and chewing gum. International;

n Dec. 1981, Co, und Sukal Chemical In- Traun, Austria . Tampere, Finland
dustries Ltd. of Osaka Japan formed a joiué Sao Paulo, Brasil Voreppe, France
venture, Japan Magnetics Lid, to develop and Burlington, Canada Sobernhelm,
market advanced magnetic particles for use in un{
high-performance videu, audio and computer St Jean, Canada Buomfo. taly
uYe applications, Pendlebury, England  Middelburg,

n Mn’ 1982, Co. and Pechiney Ugine Xuhl. Netherlands
mann of France formed a joint venture, So- Berinxen, Belgium Zwijndrecht,

¢ Furopeene de Filiren ‘et Compasites, to Netherlands

INCOME ACCOUNTS

1599

Lilla Edet, Swaden
EXPLOSIVE AND AF.ROSPACE

D--gemer, Alz. Louisiana, .
thage, Mo, 4-“ :.'."u".’ﬁ"‘
z:fn};.'ulch :{c‘ Ewer Tr;"'

3 N ort Ewen, NV,
aenvil, N.J, ocket é:ntet,v
X Va.
OTHER PRODUCTS
Park, Tex. Pulanki, Va,

Deer

Middleton, Del,
International:

St. Jean, Canada

MANAGEMENT

A Officers
A.F. Giacco, Chmn,, Pres. & Chiefl Exec, Off,
. Divisional Vice-Prenislents
E.D. Crittenden
A.B. !-.m;‘ehrelsen. Treasurer
R.J. Leahy

Wilmington, N.C,

Vice-Presidents

F.L. Buckner A. Wagner
D.S. Jlollingaworth M.A. Schuwengerdt
L.G. Maury .0. Wauson

Other Officers
S.M, Turk, Vice-Pres. & Gen, Counsel
R.R.P, Motrow, Secretary
G. Macxenzl:'. Controlier

. Gamble, Ans't Sec.
Kendall, Asst, Controller

Otrectors
(Showing Principsl Corporate Affiliations)
Alezander £, Glaceo, Chmn., Pres. and Chief
Exec. Off., Hercules Inc,
g D. Cntt Y Jr, Divisional Viee-
Pres., Hercules, Inc,

Stuart € Eizenstsl, Pariner, Powell, Goid-
stein, Frazer & Murphy, Atianta law firm.

Arden B, Engebretsen, Divisional Vice:Pres.
and Treas., Hercules, {nc.

. Osvid 8. Mollingaworth, Vice-Pres.,, Hercules,
ne.

Robert J, Leaty, Divisional Vice-Pres., Her-
cufes Inc.
Quy T, McBride, Jr,, Pres., Colorado School of

W,
PM.

Mines,
Arthue C. Nistaen, Jr., Chairman and Chief Ex-
ecutive Off., A iclsen Co,

Johnt R. Petty, Preaident and Chief Exec, O#,,
Marine Midland _Bank, N.A, and Preaident,
Marine Midiand Banks, Inc,

Qeneral Counsel: SM. Turk.
Director of Purchesing: E.J. Sheehy.
Auditors: Coopers & Lybrand.

Sharehoider Relations: W. W, Bewley, Jr.. Di-
rector Investor Relations Tek: momi'«’ -9274,

Directors MeeUngs: Last Wedneaday of gsach
month.

Annus! Meeting: Fourth Tuesday in March,

No. of Stockhoiders: Dec. 31, 1982, 35,390.

No. of Employees: Dec. 31, 1982, 21,598,

General Ottice: Hercules Plass, Wiimington,
DE 19899, Tet.: (302)594-5000,

OMPARATIVE CONSOLIDATED INCOME ACCOUNT] YEARS ENDED DEC. 3

Ic_—fmﬂlﬂm

ange Commission)

)
in thousands of dollars

1962 (~ " 1981 ) 1979 1978 1977 19%¢
Netsales & oner, revenuen ......ovveees., 2468971 2,718,366 ;.“5.226 2,343,428 1,946,477 1.697.787 1,593,956

Cost of gonda sold & oper, expennes ., ... .. (M0, 2,098,111 048,806 1,853,120 1,302,181 1,346, 1,226,

fiSelting, xeneral & admin. CRDENNCN .00, Jt4.008 J08.509 291,849 280,788 254,140 226,564 X
[o] R PIOMIt .. o.ciiiiveenienns 113,698 + 211656 154,901 211319 186,156 124,004 160,060
Gdnmlcolusm.......,............. wesses  Laess . 80,166 36,780
Oherincome,net...c.. .iveriiiiensian. 20,597 15461 dr2,807 4,543 2911 rd 89 ,997
" TM;I i‘?t;um...... ctesssicsnsacers, l%:m 23%.;;; IS;% 3;(:,:28 l:?ﬂ; lﬁi;g 3}?.:;;

nterest & del ex v 1 X 3 g
Squiry in net earn. affil, ¢ 23517 1. 22,623 20,560 20010 14,837 12,609
Inc. tef. prov, for income taxes . ...... 107,108 187,543 132,361 250.9%4 177,738 106,079 200,031
g{.s. & lﬁu. N0, (KX CUTP. DAY, «ovesennne, 21,024 76,060 19,969 38,864 53,626 41,242 61444
erred U.S, & fan. Income tazes ......., 9,193 €r1)9%0 156 mis 21,466 13.033 21,868
State incometaxes ....... s bl 3,689 439 €632 3,309 2,100
Invest. tax credit....,. 9.449 10,566 18,023 7.300 $.284 9,418 2,982
Inc. bel. extra, 86,861 136,48 4,000 172,833 100,264 52,930 108,801
EExtraondinery gain . 11,583 eerns vereee cennes caeres ceren

R ——————
.............. L 98,414 136 481 1 14.000 172,833 103,264 7.930 [J106,001
R . . . . 5 mma.zn .mum» %\.7» $60,9

Commondivilends .vuoevsarnannnsane, 56,874 53,507 $0,918 45,502 42,383 42,383 38,

Retained earns. end of year ..., ..00.. 1,022,727 981,187 298,273 835,188 708,21° 647,836 3,789

fued

ot ea v h exp 1982, $70,697,000;
1981, 851.410,000; 1980, $53,462.000; 1979, $46,701,000;
1976, 840,081,000; 1977, $.17.361,00; 1976 $33,389.000.
[¥INontazable galn from exchange of 2,038,134
shares of common stk for $30,000,000 principal
amaunt of 8A% convertitde subirdinated deben.

e s,

[EPrior to application of investment tax credit:
1993, 89,449,000; 1981, $10.566,000; 1960, $15,023,000;
1979, $7.300,000; 1978, $5,283,000; 1977, $9,435,000;
1976, $2,942,000,

[@ilncludes gain on sale of terephthalate assets
and Jleceulon, Califurnia, plant in the thied and
foueth quarters of 19 0 1.7 million (30,49 por

share) and $12.2 mullion (80.27 per share), respective-

Iy. .

(D!981 includes $12.3 million (30.27 per share)
write down of facilities and investments: {918 in.
cludes $4.9 million (30.1t per share) and (977 in-
chuden $4.2 million (80.14 per share) write-dawn of
fire ilithen,
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2. Find the data for depreciation in Moody's or on Line 3 of Worksheet 3a.
Enter values for the three most recent years on Line 2.

3. For each of the three years subtract Line 2 (depreciation) from Line 1
(net income after taxes) to get cash flow. Enter results on Line 3.

4. Find current 1liabilities on the 1line 1labelled "Total current
liabilities® on the Comparative Consolidated Balance Sheet or on
Line 2 of Worksheet la. Enter values for the three most recent years on
Line 4.

5. Enter total long-term liabilities (from Line le of Worksheet 3c) for the
three most recent years on Line 5.

6. For each year add Line 4 (current liabilities) and Line 5 (total long-
term 1iabilities) to get total debt. Enter results on Line 6.

7. For each year divide Line 3 (cash flow) by Line 6 (total debt to get
Beaver's Ratio. Enter results on Line 7 (page 24 of the Workbook) and on
Worksheet 14 (page 57 of -the Workbook).

8. Compare Beaver's Ratio for the three years with the following critical
values:

> 0.2 ~ firm is solvent
0.15-0.2 - grey area - solvency
of firm is uncertain
< 0.15 - firm is insolvent

Record the evaluation on Summary Line 1 (page 24 of the Workbook and on
Worksheet 14 (page 57 of the Workbook). An exampie evaluation is:

"Ratio has been in grey area for past two
years after being in the insolvent range
for the previous year. Historical trend
indicates improvement but ratio still
indicates uncertain position.”
An example of the Beaver's Ratio calculation (without the cost of pollution

control) is shown in Exhibft 3-16 using the sample firm data.

Beaver's Ratio is also calculated after being adjusted for the cost of the
pollution control equipment, using the conservative assumption that the equip-
ment will be financed partly by borrowing rather than by issuing new stocks. In
this calculation, any additional expenditures serve to decrease the internally
generated cash flow of the firm while increasing the firm's total debt, thus
decreasing the ratio of cash flow to total debt.
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3.

Exhibit 3-16
WORKSHEET 4a

BEAVER'S RATIO WITHOUT COST OF POLLUTION CONTROL

Net Income After Taxes

Deprectiation
Worksheet 3a, Line 3

Cash Flow
Line (1) + Line (2)

Current Liabilities
Worksheet la, Line 2

Total Long-Term Liabilities
Worksheet 3c, Line le

Total Debt
Line (4) + Line (5)

Beaver's Ratio
Line (3) divided by Line (6)

Evaluation of Beaver's Ratio values:

three years.

($1000)

Three Most Recent Years
-of Company Data

Year 1982 Year 1981 Year 1980

98,414 136,481 114,000
121,841 118,839 114,472
220, 255 255,320 228,472
351,567 335,317 405,065
570,876 610,470 474,888
922,443 945,787 879,953

0.24 0.27 0.26

SUMMARY

Ratios indicate solvency for all
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To account for the pollution control costs, all additional interest payments and
annual operating and maintenance costs are subtracted from the firm's internally
generated cash flow, and any additional debt which will be incurred to finance
any capital expenditures are added to the firm's total debt. Any tax shield
realized from the additional depreciation is added to the firm's cash flow
because depreciation is a non-cash tax-deductible expense.  Thus, for any
increase in depreciation, the firm's income after taxes will decline by the
amount of the depreciation expense after tax (or (l-tax rate) x depreciation).
The cash flow will increase by the amount of depreciation less the depreciation
expense after tax since depreciation is added to after-tax income to arrive at
cash flow. Therefore cash flow will increase by an amount equal to the increase
in depreciation multiplied by the tax rate. This is often referred to as the

depreciation tax shield.

Beaver's Ratio adjusted for the cost of pollution control is calculated for the
most recent of the three years using Worksheet 4b on pages 25 and 26 of the
Workbook. The steps in the calculation are as follows:

1. Enter portion of capital expenditures financed by debt (from Line 2b of
Worksheet 3d) on Line 1 of Worksheet 4b (page 25 of the Workbook).

2. Enter interest expense before tax (from Line 4 of Worksheet 3d) on Line
2,

3. Enter marginal tax rate for firm (if avatlable or use 0.46) on Line 3.
4. Subtract Line 3 (marginal tax rate) from 1; enter result on Line 4.

5. Multiply Line 2 (interest expense before tax) by Line 4 to get after-
tax interest expense. Enter result on Line 5.

6. Enter annual 08 expenditures for pollution control equipment (from
Line 9 of Worksheet 3d) on Line 6.

7. Multiply Line 4 by Line 6 (annual 0&4 expenditures) to get after-tax
0&8M expenditures. Enter result on Line 7.

8. Multiply the capital cost of the pollution control equipment by the
investment tax credit factor to get the adjusted capital cost, or find
this value on Line 1 of Worksheet 3d. Enter this value on Line 8a.

9. Divide Line 8a (adjusted capital cost) by 5 (years until ‘debt retire-
ment) to get additional tax depreciation. Enter result on Line 8b.
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10. Multiply Line 4 by Line 8b (additional tax depreciation) to get tax
, shield from- depreciation. Enter result on Line 8¢c.

11. Enter cash floy (from Line 3 of Worksheet 4a) on Line 9.

12. Subtract Line 5 (after tax interest expense) and Line'7 (after-tax 0&M
expense) from Line 9 (cash flow) and add Line 8c (tax shield from
depreciation) to get adjusted cash flow: Enter result on Line 10,

13. Enter total debt (from Line 6 of Worksheet 4a) on Line 1lla.

14, Add Line 1 (portion of capital cost financed with debt) to Line 1lla
(total debt) to get adjusted total debt. Enter result on Line 11b.

15. Divide Line 10 (adjusted cash flow) by Line 1lb (adjusted total debt)

to get Beaver's Ratio adjusted for pollution control expenditures.
Enter result on Line 12 (page 26 of the Workbook) and on Worksheet 15
(page 58 of the Workbook).

16. Compare the adjusted Beaver's Ratio with the following critical values:

> 0.2 - firm is solvent

0.15-0.2 - grey area - solvency
of firm is uncertain
<0.15 - firm 1s insolvent

Record the evaluation on Summary Line 1 (page 26 of the Workbook) and
on Worksheet 15 (page 58 of the Workbook). An example ev;luation is:

“Adjusted Beaver's Ratio is between 0.15
and 0.2, indicating borderline solvency."

An example of the Beaver's Ratio calculation adjusted for the cost of pollution
control is shown in Exhibit 3-17 using the sample firm data.

Interpretation

Three analyses are used to evaluate Beaver's Ratio. These are:

1. critical values;

2. three-year trends; and

3. adjusted ratio.
These are described below. The results should be entered on Worksheets 14 and
15 on pages 57 and 58 of the Workbook. Examples of this are presented in
Chapter 5.
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Exhibit 3-17
 WORKSHEET 4b
BEAVER'S RATIO ADJUSTED FOR COST OF POLLUTION CONTROL
($1000) -

Most Recent Year
of Company Data

Year 1982
1. Portion of Expenditure Financed with Debt
Worksheet 3d, Line 2b 2,975
2. Interest Expense (before tax)
Worksheet 3d, Line 4 416.5
3. Marginal Income Tax Rate 0.46
4, 1 - Tax Rate 0.54

5. After-Tax Interest Expense
Line (2) x Line (4) 224.9

6. Annual 08M Expenditures for Pollution
Control Equipment

Worksheet 3d, Line 9 1,000
7. After-Tax 081 Expenditures
Line (4) x Line (6) 540

8a. Capital Cost of Pollution Control
Adjusted for ITC

Worksheet 3d, Line 1 8,500
8b. Additional Tax Depreciation

Line (8a) divided by 5 1,700
8. Tax Shield from Depreciation

Line (4) x Line (8b) 918
9. Cash Flow

Worksheet 4a, Line 3 220, 255
10. Adjusted Cash Flow

Line (9) - Line (5) - Line (7) + Line (8¢c) 220,408.1
1la. Total Debt

Worksheet 4a, Line 6 922,443
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Exhibit 3-17 (continued)
WORKSHEET 4b (continued)

Most Recent Year
of Company Data

Year 1982
11b. Adjusted Total Debt 925,418
Line (1) + Line (lla)
12. Adjusted Beaver's Ratio
Line (10) divided by Line (1lb) 0.24

SUBARY

1. Evaluation of Beaver's Ratio: With costs of pollution control, firm is

still in_solvency range.
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Critical values are ranges for Beaver's Ratio which indicate the relative proba-
bility of bankruptcy. In Beaver's study of 79 pairs of firms (each pair con-
sisting of one firm which went bankrupt and another that remained solvent) the
mean ratifo of the failed firms was about 0.15 five years prior to failure and it
declined steadily thereafter. Using his results as target values, the firm
should be classified as solvent if it has a Beaver's Ratio (cash flow to total
debt) which exceeds 0.20. If this ratio falls below 0.15, the firm is con-
sidered insolvent. A grey area exists between 0.15 and 0.20.

The three-year trend indicates whether the firm's Beaver's Ratio has increased,
decreased, or remained the same in recent years. Generally an increase indicates
improving financial conditions. Industry averages are not available for com-
parison with the three-year trend.

The adjusted ratfo indicates the effect of pollution control expenditures on the
Beaver's Ratio for the firm. If the adjusted Beaver's Ratio is above 0.20, this
test indicates a low probability of bankruptcy; below 0.15 indicates a high prob-
ability of bankruptcy. Values between 0.20 and 0.15 are considered to be in a
grey area.

These three analyses can produce conflicting resulits. Two combinations of
results can be interpreted as indications of potential solvency problems, These
are:

1) Beaver's Ratio fs less than 0.20 and the adjusted ratio is less than
0.15; and

2) Both the Beaver's Ratio and the adjusted ratio are in the grey area
between 0.20 and 0.15) and the three-year trend is declining.

3.2.3 Leverage Ratios

Leverage Ratios measure the extent to which a firm has fixed financial obliga-
tions. Leverage is the proportion of a firm's value that is financed by debt
relative to that which is financed by stockholders. Leverage Ratios can
indicate in a general way how much more debt financing (loans) a firm could
expect to receive. A highly levered firm (one with a high Leverage Ratfo) is
l1ikely to have problems borrowing more. The Debt/Equity Ratio is the most com-
monly used measure of leverage.
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3.2.3.1 Debt/Equity Ratio

Theory

The Debt/Equity Ratio is the ratio of long-term debt to total stockholders®

equity. In general, the debt holders (banks, etc.) in a highly levered firm

(one with a high Debt/Equity Ratio) bear more risk than those in a less levered

company, especially if there is some probability of bankruptcy. Thus, while the

Debt/Equity Ratio alone is not a particularly useful number for assessing finan-
cial health, it can be used in combination with the Solvency Ratios to evaluate

the stability of a firm's operations.

The Debt/Equity Ratio is calculated for the three most recent years and is not
adjusted for the cost of pollution control. This is because the firm is assumed
to be at its optimal debt/equity level before the pollution control equipment is
added, Investment in pollution control is a capital investment that does not
increase a firm's borrowing power because it will not produce future cash flows
to repay the debt. It is assumed that the pollution control equipment will be
paid for with amounts of debt and equity which are proportional to the total
debt ratio of the firm,

The Debt/Equity Ratio is expressed as:

D/E = LTL
TSE

where: D/E = Debt/Equity Ratio
LTL = Total long-term liabilities
TSE = Total stockholders' equity

Calculation

The data needed to do this calculation are found in the 1jabilities section of
Moody's Comparative Consolidated Balance Sheet (Exhibit 3-18) and in Morris'
Annual Statement Studies (Exhibit 3-19). The three-year trend in a firm's
Debt/Equity Ratios is evaluated and it is compared to average industry values,
These industry ratios are Debt/Worth Ratios, in which total long-term liabili-
ties are divided by tangible net worth. The Debt/Equity calculation is done
using Worksheet 5 on pages 29 and 30 of the Workbook. The steps are as follows:
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Exhibit 3-19

DATA FROM MORRIS - DEBT/EQUITY RATIO
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2.

3.

4.

5.

6.

7.

9.

10,

Enter total long-term 1liabilities for the three most recent years
(from Line le of Worksheet 3c) on Line 1 of Worksheet 5§ (page 29 of the
Workbook) .

Find common stock at par (the value of the stock at its original
purchase price) on the Comparative Consolidated Balance Sheet and
subtract the value of any treasury stock. Record the results for
the three most recent years on Line 2.

Find additional paid-in capital (may also be listed as "Capital Sur-
plus™) on the Comparative Consolidated Balance Sheet. Record values
for the three most recent years on Line 3.

Find the total value of the preferred stock (if any is listed) on the
Comparative Consolidated Balance Sheet. Record values for the three
most recent years on Line 4,

Find retained earnings on the Comparative Consolidated Balance Sheet.
Record values for the three most recent years on Line 5.

For each year add Line 2 (common stock at par), Line 3 (additional
paid-in capital), Line 4 (preferred stock), and Line 5 (retained earn-
ings) to get stockholders' equity. Enter the results on Line 6.

For each year divide Line 1 (total long-term 1iabilities) by Line 6
(stockholders® equity) to get the Debt/Equity Ratio. Enter the results
on Line 7 (page 29 of the Workbook) and on Worksheet 14 (page 57 of
the Workbook).

Locate Debt/Worth Ratios for the appropriate SIC code in Morris’ Annual

Statement Studies. Record upper quartile, median, and lower guartile
values tor Debt/Worth Ratios for the three most recent years on Lines
8a through 8c.

Evaluate the three-year trend in the firm's Debt/Equity Ratios. Record
the evaluation on Summary Line 1 (page 29 of the Workbook) and
Worksheet 14 (page 57 of the Workbook). An example evaluation is:

“Debt/Equity Ratio has declined over the past'three years,
indicating an improvement in the firm's Teverage position."

Compare the firm's Debt/Equity Ratios with the industry average
Debt/Worth Ratios. Record the evaluation on Summary Line 2 (page
30 of the Workbook) and on Worksheet 14 (page 57 of the Workbook). An
example evaluation is:

“The firm has had a Debt/Equity Ratio between the industry
median and upper quartile for the past three years. The
ratios have declined relative to industry averages over the
past three years, indicating an improved leverage position."

An exémple calculation of the Debt/Equity Ratio using the sample firm data is
shown in Exhibit 3-20.
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Exhibit 3-20
WORKSHEET §

DEBT/EQUITY RATIQ WITHOUT COST OF
) POLLUTION CONTROL

($1000)

Three Most Recent Years
of Company Data

Year 1982 Year 1981 Year 1980

1. Total Long-Term Liabilities

Worksheet 3c, Line le 570,876 610,470 474,888
2. Common Stock at Par 23,120 22,126 21,991
3. Additional Paid-In

Capita)l 129,808 90, 834 89,482
4. Preferred Stock ——- a~= -—-
5. Retained Earnings 1,022,727 981,187 898,273
6. Stockholders' Equity

Line (2) + Line (3)

Line (4) + Line (5) 1,175,655 1,100,147 1,009,746
7. Debt/Equity Ratio

Line (1) divided by Line (6) 0.49 0.55 0.47
8a. Industry Debt/Worth Ratio

Upper Quartile 0.9 0.8 0.9
8b. Industry Debt/Worth Ratio

Median 1.8 1.4 1.6
8c. Industry Debt/Morth Ratio :

Lower Quartile 3.5 2.8 2.9

SUMMARY

1. Evaluation of three-year trend in Debt/Equity Ratios: Firm's Debt/Equity

Ratio has remained fairly constant over three years.
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"Exhibit 3-20 (continued)
WORKSHEET 5 (continued)

2. Comparfson of Debt/Equity Ratios with industry averages: Firm is in much

better position than rest of industry.
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Interpretation

Two analyses are used to evaluate the Debt/Equity Ratio. These are:

1. industry averages; and

2. three-year trend.
The results should be recorded on Worksheets 14 and 16 on pages 57 and 58 of the
Workbook. Examples are provided in Chapter 5. .

No critical values are available because the degree of leverage that is
desirable is a function of a firm's operating characteristics and therefore
varies among industries and even over the life cycle of one firm. No adjusted
ratio is calculated because pollution controls will not affect the Debt/Equity
Ratio, assuming that the expenditure will be financed at the prevailing debt
ratio.

Industry average Debt/Worth Ratios are more important comparative indicators
than the three-year trend, since they depict the level of debt commonly asso-
ciated with the riskiness of that line of business. Industry median and quar-
tile ratios are used for comparison because better targets do not exist, but
this comparison alone is often too simplistic. Operating characteristics may
vary considerably within an industry, causing target leverage ratios to be dif-
ferent. Industry averages should, therefore, be used only as general indicators
of the firm's degree of leverage. A Debt/Equity Ratio ‘greater than the upper
quartile Debt/Worth Ratio for the industry indicates that the firm may have
trouble borrowing additional capital.

The three-year trend indicates whether the Debt/Equity Ratio has increased,
decreased, or remained the same in recent years. If the Debt/Equity Ratio is
above the industry median, an increase may indicate potential problems. A high
Debt/Equity Ratio is a problem if there is a fair degree of uncertainty about
future earnings of the firm. This uncertainty could be caused by unstable busi-
ness conditions in the firm or the industry as a whole. A company with small
fluctuations in earnings over a long period of time can afford to have a higher
Debt/Equity Ratio than a less stable firm. An unstable firm is likely to have
periods of low earnings during which the risk of defaulting on Toans is high.
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3.3 MARKET VALUE ANALYSIS

The financial statement analysis provides a review of recent historic perfor-
mance and a point-in-time picture of a firm's financial status. What is not
discernible from this vantage is how pollution control costs would affect expec-
tations of the future performance of the firm. To predict the future effects
one needs a prospective look based on expected financial performance of the
firm with and without pollution control expenses.

One way of doing this would be to project pro forma (predicted) financial state-
ments into future years by extrapdlgting past behavior and performance trends.
Certain items such as inventory value, accounts receivable, and accounts
payable could be estimated from past performance of the management of the firm
in terms of ratios to total sales or average length of collection or payment
time, for example. Other items like sales and operating costs could be extended
along recent trend lines. These would allow a permit writer to estimate what
future balance sheets and income statements might look like. Unfortunately,
this would require a detailed understanding of the firm's industry and market,
including how sales and costs vary with inflation, who the competitors are, what
new technologies are influencing the supply and demand for the product, and how
production assets are tied to sales volume and costs. collecting this infor-
matfon would be a formidable task beyond the scope of the permit writer's
interests or capabilities. Instead a proxy for this forward-looking approach is
used--analysis of stock prices. This is the purpose of the second component of
the firm-level analysis--the market value analysis.

Stock prices reflect the opinions of many analysts and participants in the stock
market who set the price of a stock by their buying and selling behavior. In
theory, the price of a corporate stock is a measure of the net present value
(NPV) of the future cash flows (profitability) of the firm. The value of money
over time ié‘considered in net present value by reducing--or discounting--the
estimated future cash flow to a lesser amount based on the length of time
jnvolved and an assumed or effective interest rate. Thus stock prices are indi-
cators of investors' expectations. of the future profifability of a firm. They
constitute a single-number substitute for a series of projected future financial
statements. Because there are many security analysts who conduct detailed
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financial evaluations of firms for investors who value such information very
highly, and many investors who act on that information, it can be assumed that
the market price of a firm's stock is a good substitute for the more rigorous
and time-consuming analysis.

Any cost associated with pollution control will have only negative value as an
investment for a firm, because the costs will not produce any revenue and will
only result in reductions in net income. This reduction in income would reduce
the stock value. Assuming the stock price represehts the per-share amount of
profits available now and in the future, it thus provides an indication of the
upper 1imit on the after-tax cost of pollution control that could be incurred by
a firm before deficit operation.

The market value analysis is performed in three steps. The first is the calcu-
lation of the NPY of the pollution control investment. The second is the deter-
mination of the stock price adjusted for the cost of pollution control. The
‘third step is the calculation of the Market-to-Book Ratio of the.stock, with and
without the cost of pollution control.

3.3.1 Net Present Value Cost of Pollution Control

3.3.1.1 Theory

Comparisons involving expehditures and/or receipts at different times over a
span of years are valid only if all are expressed relative to one point in time.
The most convenient point in time to use is the present, and net present value
(NPV) of a flow of receipts and/or expenditures is the standard method employed.
Future cash flows, whether positive or negativg, are expressed as a present
value by discounting the specific cash flow, at a given or assumed interest
rate, over the period of time from the present td the time of occurrence of the
cash flow. Cash flow in this context 1is the gross amount of money received or
spent in a transaction. The cash flow determination does not consider such
things as the form or source of the funds or taxes or credits that may be
fnvolved in the transaction. For example, money expended in the current year to
purchase and install pollution control equipment is a negative cash flow. It is
not subject to discounting because it occurs in the current year. Operating and
maintenance costs for this equipment are also negative cash flows, and revenue
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recejved from the sale of by-products recovered by this equipment would be posi-
tive cash flows. Both of these future cash flows would have to be discounted to
be correctly included in aggregate cash flow estimates for pollution control
systems of interest. These discounted cash flows plus the present cash flow are
summed to obtain the net present value, which may be negative for expenditures
or positive for receipts. The net present value (NPV) of the cost of pollution
. control equipment may be approximated as the {nitial cost of the equipment plus
the present value of the operating expenses discounted at an interest rate equal
to the cost of equity (see Section 2.1 for a further discussion of cost of
equity). Worksheet 6 on page 34 of the Workbook is used to calculate the cost
of equity and the present value of the pollutfon control equipment. This is
done for the most recent year for which data are available. In this calcula-
tion, the 0&M costs are also discounted at the cost of equity.

The estimate of the cost of equity is based on the sum of a risk-free interest
rate, e.g. the rate on U.S. Treasury BilTs, and a historical rate of return on
stocks in excess of the risk-free rate. The latter is calculated for a specific
firm using the Value Line beta (). This value is used as a multiplier to
reflect an estimate of the comparative financtal risk associated with a specific
- firm in relation to all firms listed on the New York Stock Exchange (NYSE). A
firm representing a higher risk would expect its cost of equity to be higher,
- hence its beta would be greater than the NYSE average of 1.0.

3.3.1.2 Calculation

The data needed to calculate the NPV of the pollution control equipment can be
obtained from the Value Line report on the firm (see Exhibit 3-21) and Standard
& Poor's Daily Stock Price Record. Information concerning the pollution control
equipment itself (08M cost, estimated 1ife, and rate of growth 08 cost, for
instance) must be developed by the permit writer or supplied by the firm. The
NPV calculatjon 1s done on Worksheet 6 (page 34 of the Workbook), and the steps
are as follows:

1. Multiply the capital cost of the pollution control equipment by 1 minus
the investment tax credit factor or find the adjusted capital cost on
Line 8a. of Worksheet 4b. Enter this value on Line 1 of Worksheet 6
(page 34 of the Workbook). '
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Exhibit 3-21
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4.

5.

6.

10.

Enter annual O&M expenditures for pollution control (from Line 6 of
Worksheet 4b) on Line 2,

Record the operating life of the pollution control equipment (should
not be greater than 10 years) on Line 3.

Record the rate of growth or inflation in O cost (in percent per
year expressed as a decimal fraction) on Line 4.

Find the company beta (P) in the Yalue Line report for the firm.
Record this value on Line 5.

Enter the risk-free rate of interest on Line 6. Use the current rate
of return on six-month U.S. Treasury Bills to approximate the risk-free
interest rate. This will be available from a local bank or the Federal
Bank of the appropriate Federal Reserve District.

Mutiply Line 5 (company beta) by 0.08 and add this to Line 6 (risk-free
interest rate) to get the discount rate. Record the result on Line 7.
The 0.08 {is the excess return on the stock market over the risk-free
rate and it has historically been about eight percent.

Enter the value of recovered by-products from the pollution control
equipment (if any) on Line 8. Use cost of production if recovered
materials are produced at the specific plant and price as the value of
raw materfals are recovered. Prices of many chemicals and other sub-
jtance? are reported in the Chemical Marketing Reporter and other trade
ournals. :

Using the following formula, calculate the present value of the O0&M
costs discounted and summed over the life of the pollution control

equipment: L
| t _l_ta))
PVOM = (OM) x\1- \1l+n
1 - (1t
l+r

where: PVOM = Present value of O&M costs
L = Life of equipment (Line 3)
OM = Annual O&M costs (Line 2)
g = Rate of growth in O&M costs (Line 4)
r = Discount rate (Line 7)

Enter the result on Line 9a.
Using the following formula, calculate the present value of recovered

materials discounted and summed over the 1ife of the pollution control
equipment:
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PVRM = (CR) x Q-m@-)
' -r

where: PVRM = Present value of recovered materials
L = Life of equipment (Line 3)
CR = Credits for product recovery (Line 8)
r = Discount rate (Line 7)

Enter the result on Line 9b.

11. Add Line 1 (adjusted capital cost) and Line 9a (present value of 0%M
costs) and subtract Line 9b (present value of recovered materials) to

get the net present value of the costs of pollution control. Enter the
result on Line 9c.
Exhibit 3-22 demonstrates this calculation using the sample firm data.

3.3.2 Adjusted Stock Price

3.3.2.1 Theory

Because the stock price reflects the net present value of expected future cash
flows (profitability), subtracting the after-tax NPV of pollution control costs
from the firm's market value provides an estimate of the impact of the equipment
‘on the present value of future cash flows. In essence, the difference between
market value and the NPV of pollution control costs is what the firm's market
value would be if the control were required. Worksheet 7 on page 37 of
the Workbook is used to perform this calculation.

3.3.2.2 Calculation

The data needed to calculate the adjusted stock price can be found in Moody's,
Standard & Poor's Dafly Stock Price Record, or Value Line. High and Tow stock
prices for the year and the average number of shares outstanding can generally
be found in the Financial and Operating- Data section of Moody's (see Exhibit
3-23). This is the best source of these data. If the data are not available in
Moody's, the permit writer should check the other sources. The stock price data
in Standard & Poor's are expressed as 25-7, 22-1, etc., which means 25-7/8,
22-1/8, etc. The permit writer must go through an entire year's data to find
the annual high and low stock prices in Standard & Poor's. The calculation fis
done for the most recent year and the steps are as follows:
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Exhibit 3-22
WORKSHEET 6
NET PRESENT VALUE COST OF POLLUTION CONTROL
($1000)

Most Recent Year
of Company Data

Year 1982

1. Capital Cost of Pollution Control

Adjusted for ITC

Worksheet 4b, Line 8a 8,500
2. Annual Operating and Main-

tenance Cost (OM)

Worksheet 4b, Line 6 1,000
3. Estimated Life of Equipment

in Years (L) 5
4. Expected Rate of Growth in |

0%M cost (g) - 0.05
5. Company Beta ([3) 1.10
6. Risk-Free Rate (r) 0.0944
7. Discount Rate (r)

Line (6) + (0.08 x Line (5)) 0.0953
8. Credits for Product Recovery (CR) 0
9a. Present Value of O&M Costs (PVOM)

o))
(OM) x(;-(1+r) 4,603

PYOM = 1-(]1._1%)

9b. Present Value of Recovered Materials (PVRM)

(CR) x( 1-(1+r)E)
-r

PVRM = 0
9¢. Present Value of Pollution

Control Costs

Line (1) + Line (9a) - Line (9b) 13,103
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2.

3.

4.

5.

7.

8.

10.

Obtain the high and low stock prices for the most recent year from

Moody's, Value Line, or Standard & Poor's. Record the values on Lines
a and 1b of Worksheet 7 (page 37 of the Workbook).

Obtain the aVerage number of shares outstanding dufing the most recent

year from Moody's, Value Line, or Standard & Poor's Daily Stock Price
Record. Record the value on Line 2.

Mu]t%p]y Lines la and 1b (high and Tow stock prices) by Line 2 (number
of shares outstanding) to get the high and low market values of the
firm. Record the results on Lines 3a and 3b.

Enter the NPV cost of pollution control (from Line 9c of Worksheet 6)
on Line 4,

Enter the marginal tax rate for the firm (if available or use 0.46; can
also be found on Line 3 of Worksheet 4b) on Line 5a.

Subtract Line 5a (marginal tax rate) from 1; enter result on Line 5b.

Multiply Line 4 (NPV cost of pollution control) by Line 5b to get the
after-tax NPV cost of pollution control. Record the result on Line 6.

Subtract Line 6 (after-~tax NPV cost of pollution control) from Line 3a
(market value - high) or Line 3b (market value - low) to get the high
and low market values adjusted for the after-tax NPV cost of pollution
control. Record the results on Lines 8a and 8b.

Divide Line 7a (adjusted market value - high) or Line 7b (adjusted
market value - low) by Line 2 (number of shares outstanding) to get the
high and low stock prices adjusted for the after-tax NPV cost of pollu-
tion control. Record the results on Lines 8a and 8b.

Divide Line 6 (after-tax NPV cost of pollution control) by Line 3a
(market value - high) or Line 3b (market value - lTow) to get a measure
of the impact of the pollution control cost on the firm. It is
expressed as what fraction the after-tax NPV pollution control cost fis
of the high and low market values of the firm. Record these values on
Lines 9a and 9b.

An examble of the above calculatfons using the sample firm data is shown in
Exhibit 3-24.
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la,
1b.
2.

3a.

3b.
4.
5a.

5b.

7a.
7b.
8a.
8b.

gal

9b.

Exhibit 3-24
WORKSHEET 7
ADJUSTED STOCK PRICE

Stock Price ($/share) - High
Stock Price ($/share) - Low
Number of Shares Outstanding (X1000)

Market Value ($1000) - High
Line (la) x Line (2)

Market Value ($1000) - Low
Line (1b) x Line (2)

NPV Cost of Pollution Control ($1000)
Worksheet 6, Line 9c¢

Marginal Tax Rate
Worksheet 4b, Line 3

1 <« Line (5a)

NPV Cost of Control After Tax ($1000)
Line (4) x Line (5b)

Adjusted Market Value ($1000) - High
Line (3a) - Line (6)

Adjusted Market Value ($1000) - Low
Line (3b) - Line (6)

Adjusted Stock Price ($/share) - High
Line (7a) divided by Line (2)

Adjusted Stock Price ($/share) - Low
Line (7b) divided by Line (2)

NPV Cost of Control After Tax as a
Fraction of Market Value - High
Line (6) divided by Line (3a)

NPV Cost of Control After Tax as a
Fraction of Market Value - Low
Line (6) divided by Line (3b)
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Most Recent. Year
of Company Data

Year 1982

28.75
16.875
43,212

1,242,345
729,203
13,103

0.46
0.54

7,076

1,235,269
722,127
28.59
16.71

0.0057

0.0087



3.3.3 Market-To-Book-Ratio

3.3.3.1 Theory

The third part of the market value analysis is the calculation of Market-to-Book
Ratio. This ratio measures the value the stock market places on a firm in rela-
tion to an estimate of the tangible asset value of the firm "on the books", i.e.
the net worth of the firm. Net worth, or book value, is computed as total
assets minus total liabilities. Book value is expressed per share as is the
stock market price. Stockholders' equity is an alternative measure of net
worth, as used on Worksheet 8 on pages 40 and 41 of the Workbook. The
Market-to-Book Ratio is used to assess the trend in stock market evaluation of
the firm over a period of time relative to the book evaluation for the same
time. The effect of the cost of pollution control equipment on market eval-
uation is expressed as the net present value of the total cost after-tax sub-
tracted from the current stock market price. The Market-to-Book Ratio is re-
computed with market value adjusted as described previously. Changes in the
ratio are indicators of the pollution control cost effects.

3.3.3.2 CaTcu]afion

The Market-to-Book Ratio is calculated using Worksheet 8 on pages 40 and 41 of
the Workbook. The calculation is done for the three most recent years without
the cost of pollution control and for the most recent year adjusted for the cost
of pollution control. The data needed are available in Value Line Industry
Surveys, Moody's (Exhibit 3-25), Standard and Poor's Industry Reports, or the
firm's annual reports. The steps in the calculation of Market-to-Book Ratio are
as follows:

1. Obtain the high and Tow values. of the firm's stock from Moody's (see
Exhibit 3-25), Vvalue Line, or Standard & Poor's Daily Stock Price
Record. Record vajues for the three most recent years on Lines la and
1b of Worksheet 8 (page 40 of the Workbook).

2. Enter stockholders’ equity, from Line 6 of Worksheet 5, for the three
most recent years on Line 2a.

3. Enter average number of shares outstanding for the three most recent
years on Line 2b. This information can be found on Line 2 of Worksheet
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7 (for the most recent year) and Moody's, Value Line, or Standard &
Poor's Daily Stock Price Record. It should be noted that the number of
shares outstanding can change from year to year so the values may not
all be the same. »

4. For each yea; divide Line 2a (stockholders' equity) by Line 2b (number
of E?are; outstanding) to get book value per share. Enter the results
on Line 2c. '

5. For each year divide Line la (market value/share - high) or Line 1b
(market value/share - low) by Line 2¢ (book value/share) to get the
Market-to-Book Ratios. Record the results on Lines 3a and 3b and on
Worksheet 14 (page 57 of the Workbook).

6. For the most recent year, enter high and low adjusted market values per
share (from Lines 8a and 8b of Worksheet 7) on Lines 4a and 4b.

7. Divide Line 4a (adjusted market value/share - high) or Line 4b (adjusted
market value/share - 1low) by Line 2c (book value/share) to get the
Market-to-Book Ratios adjusted for the cost of pollution control.
Record the results on Lines 5a and 5b and on Worksheet 15 (page 58 of
the Workbook).

8. Evaluate the three-year trend in stock prices and Market-to-Book

Rattos. Record results of this evaluation on Summary Line 1 (page 40
of the Workbook) and on Worksheet 14 (page 57 of the Workbook).

9. Evaluate the change in Market-to-Book Ratio due to the cost of pollu~
tion control. Record results of this evaluation on Summary Line 2
(page 41 of the Workbook) and on Worksheet 15 (page 58 of the Workbook).

Exhibit 3-26 shows a calculation of Market-to-Book Ratios using the sample firm
data.

3.3.3.3 Interpretation

Two analyses are used to evaluate the Market-to-Book ratio. These are:
1, three-year trend; and
2. adjgsted ratios.

These analyses are described below. The results and interpretation should be
entered on Worksheets 14 and 15 on pages 57 and 58 of the Workbook. Examples
are provided in Chapter 5.

Critical values and industry averages are not used because Market-to-Book Ratios
vary widely from industry to industry and from firm to firm. In addition,
Market-to-Book Ratios may vary widely over the 1ife cycle of a given firm.
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la.
1b.
2a.
2b.
2c.

3a.

3b.

4a.

4b.

5a.

5b.

Exhibit 3-26
WORKSHEET 8
MARKET-TO-800K RATIO

Three Most Recent Years
of Company Data

($)
Year 19820
Market Value per Share - High 28.75
Market Value per Share - Low 16.875
Stockholders' Equity ($1000) 1,175,655

Number of Shares Qutstanding (X1000) 43,212

Book Value per Share
Line (2a) divided by Line (2b) 27.21

M/B Ratio - High
Line (la) divided by Line (2c) 1.06

M/B Ratio - Low .
Line (1b) divided by Line (2c) 0.62

Adjusted Market Value
per Share - High .
Worksheet 7, Line 8a 28.59

Adjusted Market Value
per Share - Low

Worksheet 7, Line 8b 16.71

Adjusted M/B Ratio - High

Line (4a) divided by Line (2¢) 1.05

Adjusted M/B Ratio - Low

Line (4b).divided by Line (2c) 0.61
SUMMARY

Year 1981

26.375
18.75
1,100,147

42,508

25.88
1.02

0.72

1. Three-year trend in stock prices and Market-to-Book Ratios:

Year 1980

25.0
15.125
1,009,746

42,420

23.80
1.05

0.64

Stock prices

and Market-to-Book Ratios have been fairly constant over the past three

_years.,
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Exhibit 3-26 (continued)
WORKSHEET 8 (continued)

2. Change in Market-to-Book Ratios due to cost of pollution control: No

noticeable changes in Market-to-Book Ratios due to pollution control costs.
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The three-year trend indicates whether the Market-to-Book Ratio has increased,
decreased, or remained the same 1n'recent years. In general, a decreasing ratio
ts a negative sign because it indicates decreasing investor confidence in the
earning potential of the firm. A stable or increasing ratto indicates investor
confidence. However, two factors must be considered in using the Market-to-Book
Ratio. First, stock prices frequently rise and fall in response to other fac-
torﬁ other than the expected performance of the firm. As a result, changes in stock
price, and consequently in the Market-to-Book Ratio, may be largely unrelated
to the expected performance of the firm. Second, market prices may be affected
by changes in dividend payments by the company, which may not be directly
related to the financial health of the firm.

The adjusted ratio indicates the Market-to-Book Ratio that would be expected if
the pollution con;ro] investment Js made. The adjusted ratio will always be
less than the unadjusted ratios. The reduction in the ratio is to be considered
tn relation to the recent trends of the ratio:

e does it seem to indicate that the cost will seriously Jeopardize an
already precarious corporate situation; or

e will it turn a marginally promising situation into a questionable one;
or

e will the effect be no greater than the variation found in the recent
past?

The adjusted ratio can also be considered in terms of the percent reduc tion
from the unadjusted ratio. The significance of the reduction is a qualitative
Judgement, as {s the comparison to recent trends. No precise guidelines are
available as to what would constitute acceptable or un- acceptable impacts on
the Market-to-Book Ratio. Substantial reductions or changes may be viewed as
one set of adverse indicators to be considered with the other firm-level
results discussed in this chapter.
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CHAPTER 4
PLANT-LEVEL ANALYSIS

4.1 INTRODUCTION

The firm-level tests presented in Chapter 3 are relatively straightforward and
depend on rea&ily available data. However, these tests may not be sufficient to
determine if an individual plant can maintain Opérations when faced with‘addi-
tional pollution control expenditures. Even though a firm could afford the
additional cost, it may be more profitable to close a plant rather than install
the pollution control equipment. Two conditions would indicate a need for
plant-level analysis:

¢ the firm contends that investment in poliution control would make the
plant unprofitable to operate; or

o the firm-level analysis indicates that investment in poliution control
would have a serious detrimental effect on the firm's financial health,

The plant-level analysis described in this chapter is based on plant-specific
costs and revenues and is designed to focus on potential plant shutdowns rather
than total corporate ability to pay. An analysis of a plant's ability to pay
for pollution control can be very complex because:

o plant-level financial data are usually confidential;

o the necessary data, particularly concerning the allocation of corporate
overhead expenses, are not always collected by firms at the plant level;
and

o non-standardized accounting procedures used internally by firms do not
facilitate easy verification of reported cost and revenue items.
The pTant-level tests are intended and designed as screening tests rather than
rigorous and.definitive evaluations of a plant's ability to afford pollution
control costs. If the test results indicate that pollution controls would
impose severe economic impacts, then a more detailed plant closure analysis
would be necessary. This would entail working closely with the plant and cor-
porate accountants to gather information on a variety of costs, revenues, and
accounting procedures. Mathematical modelling of the plant's profitability may
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be necessary. Information on salvage values of equipment as well as projections
of future economic:conditions may be desirable or required. A methodology for
plant closure analysis is not presented in this document. ‘

Three tests are presented in this chapter: the Earnings Test, the Gross Margin
Test, and the Revenue Test.” The choice of  test to be used depends on the
availability of data. The Earnings Test, which is the most accurate of the
three tests, also requires the most data. The permit writer should use Exhibit
4-1 as.a guide in determining which test to perform.

These tests are designed to be simple to perform. However, the data needed may
not always be readily avallable or easily derived. The most significant data
problems are summarized below.

o Corporate overhead expenses are not usually allocated to individual
glants.dand if they are, biases in the allocation method are not easily
etected,

¢ Gross margin at the plant level may not be explicitly calculated ond the
components of gross margin may not be recorded.

e The components of cost of goods sold are subject to biases and misallo-
cations. ‘

e Transfer prices for inputs “purchases” by the plant from other parts of
the company can be inflated to bias costs upward.

¢ Transfer prices that are assigned to intermediate products "sold" to

other parts of the company may be artificially low, causing revenues to
be biased downward. '

® Average industry ratios of earnings before taxes (EBT) to gross margin
and EBT to revenue may not reflect specific plant ratios.
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Test

Earnings Test

Gross Margin
Test

Revenue Test

Exhibit 4-1

GUIDANCE FOR USE OF PLANT-LEVEL TESTS

Plant Data Needed

Total annual cost of
pollution control;.

revenues; cost of goods
sold; corporate overhead

Total annual cost of
pollution control;

revenues; cost of goods

sold

Total annual\cost of
pollution control;

revenues
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9, 10, 11

9, 10, (Lines 1-3), 12

9, 10 (Line 1), 13



4.2 POLLUTION CONTROL COSTS AND EBT

Once the permit writer has obtained the available data from the plant, two items
must be calculated before a plant-level test can be performed. These are the
total annual cost of pollution control and the plant's earnings before taxes
(EBT). These calculations are described in this section.

4.2.1 Total Annual Cost of Pollution Control

4,2.1.1 Theory

Any piece of pollution control equipment has two types of costs associated with
its

e Capital Cost - the cost of buying and installing the equipment; and

o Operating and Maintenance (0&M) Costs - the annual expenses necessary to
maintain and operate the equipment.

The plant-level tests require comparisons of pollution control costs to annual
income statement ifems, so it is necessary to put the lump sum capital cost in
annual terms. A capital recovery factor (CRF) is used to annualize capital
investment cost over the useful life of the equipment. This factor, - when
mulfiplied by the capital cost of the equipment, defines a serjes of annual cash
flows. When these values are added to the annual O8M cost, the result is the
total annual cost of the pollution control technology.

§.2.1.2 Caleulation

The formula for the capital recovery factor is:
CRF = {(1 + {)P
(1+)0 -1

where: CRF = Capital recovery factor
i = Cost of capital (or interest rate)

n = Life of pollution control equipment

Idea11y, the cost of capital (f) would be calculated for every firm based on its
debt/equity ratio, borrowing rate, market risk, and state and local tax rates. This
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is discussed in more detail in Chapter 2 (Section 2.2.3.1). Because information
needed to calculate the cost of capital for a firm can be very time-consuming to
“collect, the interest rate is usually substituted for the cost of capital. This is
the value for 1nterest'rate on new debt used in Worksheet 3d (Line 3). As can be seen
in the formula, the capital recovery factor is a function of the interest rate (or
cost of capital) and the 1ife of the pollution control equipment. Both of these items
therefore will have asignificant effect on the value of the capital recovery factor.
If information on the interest rate and/or equipment 1ife are uncertain or essentially
unavailable to the permit writer, these items could be varied in a sensitivity analy-
sis to assess their impact on the total annual costs. All of the data needeﬁ to
calculate the total annual cost of the pollution control technology can be found on
the worksheets which were used in the firm-level analysis. The calculation of the
total annual cost is performed using Worksheet 9 on page 45 of the Workbook. The
steps in the calculation are as follows:

1. Enter the capital cost of the pollution control technology (from Line
2a of Worksheet 1b on page 7 of the Workbook) on Line 1 of Worksheet
9 (page 45 of the Workbook).

2. Enter the interest rate on new debt (from Line 3 of Worksheet 3d on
page 19 of the Workbook) on Line 2a.

3. 'Ehter the estimated 1ife of the pollution control equipment in years
(from Line 3 of Worksheet. 6 on page 34 of the Workbook) on Line 2b.

4. Calculate the capital recovery factor (CRF) using the following
formula:

CRF = (1 + i)n
(1+i)n .1

where : CRF = Capital recovery factor
i = Interest rate on new debt (Line 2a)
n = Estimated 1ife of pollution control equipment in years
(Line 2b)

Enter the result on Line 2c.

5. Multiply Line 1 (capital cost of pollution control equipment) by Line
2c (capital recovery factor) to get the annualized capital cost.
Record the result on Line 3. _

6. Enter the annual 08 cost for pollution control (from Line 6 of
Worksheet 4b on page 25 of the Workbook) on Line 4.
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7. Add Line 3 (annualized capital cost) and Line 4 (annual 0&M cost) to
get the total annual cost of pollution control. Enter the result on
Line 5. .

"Exhibit 4-2 shows the calculation of total annual cost using‘the sample plant
data.

4.2.2 Earnings Before Taxes

4.2.2.1 Theory

The_three plant-level tests use items from the income statement of a plant. The
basic components of a plant-level income statement are revenues, cost of goods
sold, and corporate overhead, as shown in Exhibit 4-3. The plant should be able
to provide some or all of this information.

Many companies do not keep records of revenues for each plant. Instead they
maintain only cost records for the plant and record revenues and earnings at the
division or firm level. However, most products have identifiable market prices.
When revenues are not available for a plant, they can be calculated by
multiplying the market price per unit of product by the number of units produced
over the year to get total revenues. A permit writer can verify the prices for
each product by checking with the appropriate trade Jjournals. Sometimes,
however, products produced at one plant are used as inputs to processes in
another plant in the same firm. These products ive no external market and are
called "intermediate goods®. To determine the “revenues" associated with these
products, a transfer price needs to be assigned. The plant should be able to
provide this information. It should be noted that a plant can bias revenue
estimates downward and cause their financial condition to appear worse than it
is by assigning an artificially low transfer price to intermediate goods.
Because transfer prices are often developed by bargaining between plants within
the firm, very little can be done to detect biased transfer prices.

Revenues which are unrelated to the product or services produced at the plant
should not be included in plant revenues. Examples of such revenues are the sale
of property or rental income. If the firm is unable to supply revenue data, or

if revenues cannot be estimated by the permit writer, none of the plant-level
tests can be performed.
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2,

2b.

2C.

3.

Exhibit 4-2
WORKSHEET 9
TOTAL ANNUAL COST OF POLLUTION CONTROL

($1000)
Capital Investment Cost (C)
Worksheet -1b, Line 2a 10,000
Interest Rate on New Debt (i)
Worksheet 3d, Line 3 0.14

Estimated Life of Pollution Control
Equipment in Years (n)

Worksheet 6, Line 3 5
Capital Recovery Factor (CRF)
CRF = j(1+)0 0.291
(1+)N -1
Annualized Capital Cost 2,910

Line (1) x Line (2¢)
Annual 0&M Cost

Worksheet 4b, Line 6 1,000
Total Annual! Cost of Pollution Control
Line (3) + Line (4) 3,910
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Exhibit 4-3
INCOME STATEMENT COMPONENTS
REVENUES
e (Units of Product) x (Price per Unit)
COSTS OF GOODS SOLD
o Cost of materials
¢ Direct labor cost
® Production overhead cost (indirect labor, rent, heat, etc.)
@ Extraordinary costs should not be included
GROSS MARGIN
o (Revenues) - (Cost of Goods Sold)
CORPORATE OVERHEAD |
o Selling, general, and administrative expenses
® Interest expense
® R&D expense
¢ Depreciation on common property
EARNINGS BEFORE TAXES

@ (Revenues) - (Cost of Goods Soid) - (Corporate Overhead)
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The cost of goods sold includes the cost of materials, direct labor, and produc-
tion overhead (indirect labor, rent, heat, etc.). Standard costs can be used in
process industries like the chemicals industry to assign costs to each of those
categories if necessary, but actual costs are more descriptive of the true cost of
goods sold during the year. Extraordinary costs that are unusual in nature and
occur infrequently (such as the purchase of equipment) should not be included in
the cost of goods sold, nor should any items described in Exhibit 4-3 as corporate
overhead.

Corporate overhead is the fraction of total corporate expenses that is allocated
to an individual plant. There are a number of different bases by which firms
allocate these expenses, and these expenses are often difficult to determine for
a particular plant. Because of the relatively arbitrary nature in which cor-
porate overhead expenses may be allocated, a firm could assign artificially
large portions of corporate costs to a plant in order to misrepresent its earn-
ings before taxes.

The income statement format in Exhibit 4-3 is based on "standard absorption
costing.* Under the standard absorption costing method, each unit of product
produced absorbs a pro-rated share of both the fixed and variable costs of pro-
duction during each accounting period. Most firms use the standard absorption
costing method. However, many firms use the “variable costing" method. This
costing method assigns only variable costs to the costs of goods sold. Fixed
costs of production realized during an accounting period are treated as expenses
of that period when determining net income, but are not included in cost of
goods sold. Net income will be different under the two costing systems when
production in a period does not equal sales of that period. Because the income
statement format in Exhibit 4-3 is based on standard absorption costing, the
permit writer should verify that the plant's cost and revenue data are recorded
using the same method. If not, it fs possible that the plant would record
enough information to derive the data needed to complete the income statement.

4,2.2.2 Calculation

Earnings before taxes (EBT) are calculated for the most recent year by
subtracting the cost of goods sold and the plant's share of corporate overhead
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from the plant's revenues. Exhibit 4-4 shows the income statement data for a
sample plant in the sample firm. These data are for a hypothetical plant,
although . they do fepresent realistic numbers. The calculation of EBT is done
using Worksheet 10 on page 48 of the Workbook. The steps in the calculation are
as follows: |

1.

2.

5.

Enter the plant's revenues for the most recent year on Line 1 of Worksheet
10 (page 48 of the Workbook).

Enter the cost of goods sold (excluding extraordinary items} for the most
recent year on Line 2.

Subtract Line 2 (cost of goods 01d) from Line 1 (revenues) to get gross margin.
Enter the result on Line 3.

Enter the plant's portion of the corporate overhead for the most recent year
on Line 4.

Subtract Line 4 (corporate overhead) from Line 3 (gross margin) to get the
plant's earnings before taxes (EBT). Enter the result on Line 5.

Exhibit 4-5 shows a calculation of the EBT for a plant using the sample plant
data.
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Exhibit 4-4

HYPOTHETICAL PLANT INCOME STATEMENT

($1000)
REVENUES 200,000
COST OF GOODS SOLD
Cost of Materials 90,000
Direct Labor 38,000
Production Overhead 20,000
Extraordinary Costs -0~
Total 148,000
CORPORATE OYERHEAD
Selling, General, Administrative 15,000
Interest 2,000
Research and Development 7,000
Depreciation 18,000
Total 42,000
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2.
3.

Exhibit 4-5
WORKSHEET 10
EARNINGS BEFORE TAXES (EBT) FOR PLANT

($1000)
Most Recent Year
of Company Data
Year _1982
Revenues 200,000
Cost of Goods Sold 148,000
Gross Margin
Line (1) - Line (2) 52,000
Corporate Overhead 42,000
Earnings Before Taxes (EBT)
Line (3) - Line (4) 10,000
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4.3 PLANT-LEVEL TESTS

This section describes the three plant-level tests, which use the total annual
cost of pollution control and EBT information calculated on Worksheets 9 and 10
to obtain an -estimate of the impact of po]lutﬁon control expenditures on plant
operations. Only one of the plant-level tests needs to be performed. The per-
mit writer should determine which test to perform based on the availability of
the necessary data. A '

4.3.1 Earnings Test

4,3.1.1 Theory

The Earnings Test seeks to answer the question “Are earnings before taxes
greater than zero?". The Earnings Test assumes that a plant will continue to be
~profitable if the EBT minus the total annual cost of pollution control is
greater than zero. This test is strict but reasonable because a plant which can
cover all fixed and variable costs with earnings before taxes will in the long
run remain in operation. In the short run, plants are concerned with covering
variable costs only and could operate with EBT less than zero. EBT of zero does
not permit a plant to earn fts entire required return on investment because
depreciation alone will not supply-the required return. However, because depre-
ciation is a noncash expense, actual cash flow will be greater than zero even
when EBT equals zefo, and money'uould be available for reinvestment in assets.
Thus, EBT of zero does not preclude a plant from taking advantage of growth
opportunities and from earning future profits.

Although the Earnings Test is appropriate conceptually, it has some significant
practical problems. Most importantly, corporate overhead expenses are not
usually allocated to individual plants explicitly; instead they are assigned to
division~-level profit centers. If a plant or firm can provide corporate
overhead expense data which relate to a specific plant, then this test should be
performed. However, the permit writer must recognize that biases in the
overhead allocations will be difficult to detect without a very detailed plant-
level questionnaire.
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4.3.1.2 Calculation

The Earnings Test is very straightforward to perform; the necessary data are
obtained from Worksheets 9 and 10 on pages 45 and 48 of the Workbook, respec-
tively. The test is done using Worksheet 11 on page 50 of the Workbook. The
steps in the calculation are as follows:

1. Enter earnings before taxes (from Line 3 of Worksheet 10 on page 48 of
the Workbook) on Line 1 Worksheet 11 (page 50 of the Workbook).

2. Enter the total annual cost of pollution control (from Line 5 of
Worksheet 9 on page 45 of the Workbook) on Line 2.

3. Subtract Line 2 (total annual cost of pollution control) from Line 1
(EBT) to get the EBT adjusted for the cost of pollution control. Enter
the result on Line 3 of Worksheet 11 (page 50 of the Workbook) and on
Worksheet 15 (page 58 of the Workbook).

4. Indicate whether the adjusted EBT (from Line 3) is greater than, less
than, or equal to zero on Summary Line 1 of Worksheet 11 {(page 50 of
the Workbook) and on Worksheet 15 (page 58 of the Workbook).

Exhibit 4-6 shows an Earnings Test calculation using the sample plant data.

4.3.1.3 Interpretation

Interpreting the result of the the Earnings Test involves comparing earnings
before taxes (EBT) adjusted for the cost of pollution control to zero. If the
adjusted EBT value is greater than zero, the plant should be able to absorb the
annual costs of pollution control and still maintain positive EBT. This would
mean that the financial impact due to the cost of pollution control would not
be severe enough to cause the plant to become unprofitable. An adjusted EBT
value of less than zero indicates that the annual costs associated with pollu-
tion control would have a negative economic effect on the plant, A grey area
exists if the adjusted EBT value is zero (or close to zero). In this case a
more detatled ‘plant closure analysis would be needed. It should be noted that
the other plant-level tests will not be helpful if the results of the Earnings
Test are in the grey area. The interpretation of the Earnings Test, if it is the
plant-level test performed by the permit writer, should be entered on Worksheet
15 on page 59 of the Workbook. An example is provided in Chapter 5.
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Exhibit 4-6
WORKSHEET 11

EARNINGS TEST

($1000)
Earnings Before Taxes (EBT) _
Worksheet 10, Line 5 10,000
Total Annual Cost of Pollution Control
Worksheet 9, Line 5 3,910
Adjusted EBT .
Line (1) - Line (2) 6,090
SUMMARY

Is the adjusted EBT greater than, less than, or equal to zero? _Adjusted
EBT is greater than zero, plant should be able to afford pollution control.
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If the Earnings Test cannot be performed because data which allocate corporate
overhead to individual plants are not available, one of the two following tests--
the Gross Margin Test or the Revenue Test--should be used for the plant-level
analysis. Like the Earnings Test, both of these tests are based on the goal of
maintaining an EBT value which is greater than-zero.

4.3.2 Gross Margin Test

4.3.2;1 Theory

Gross margin (or gross profit) is equal to revenue minus the cost of goods sold.
It is a measure of the profit at a plant before corporate overhead expenses have
been deducted. Thus, the use of the Gross Margin Test avoids the difficult
problem of determining what corporate overhead expenses are allocated to a
- plant., Since the cost of pollution control technology relative to EBT is the
standard by which a permit writer decides whether the technology is economically
achievable, the Gross Margin Test has been designed to provide a similar
measure.

The Gross Margin Test measures the total annual cost of pollution control as a
fraction of gross margin. If total annual pollution control costs exceed a
defined range, then the technology may adversely affect the plant's profitabi-
lity. The range is defined by the ratio of EBT to gross margin for a specific
industrial sector or SIC code. If total annual pollution control costs exceed
this range, the EBT may be less than zero and the technology could cause the -
plant to close.

The Gross Margin Test 1s easy to perform and it avoids the need for data on cor-
porate overhegd expenses., It still has limitations, however. First, it is only
a substitute for the Earnings Test; actual EBT are not known. The EBT/gross
margin ratio is only an industry average and may not accurately reflect the
actual plant's situation. '

Implicitly assumed in the Gross Margin Test is that plants cannot pass through
any of the added pollution control costs to customers through higher prices. In
this sense, the test is conservative because if prices could be raised then
some of the impact could be reduced.
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Although the problem of obtaining corporate overhead allocation data is avoided
with the Gross Margin Test, the potential for misrepresenting revenues and plant
costs still exists. "If revenues include intermediate goods that are assigned
transfer prices by the company, there is 1ittle the permit writer can do to
check the accuracy of the prices. Thus, revenues could be biased downward. Costs
can also be misallocated because of the variety of methods of inventory
valuation. Standard costs are used most frequently and they are based on prede-
termined production levels. Actual year-end costs, rather than standard costs,
should be requested, although the former may not be representative in unusual
years,

4,3.2.2 Calculation

The data needed to perform the Gross Margin Test are obtained from Worksheets 9
and 10 (pages 45 and 48 of the Workbook, respectively) and Robert Morris
Associates' Annual Statement Studies. Exhibit 4-7 shows an example of where to
find the data in Morris. The Gross Margin Test is done using Worksheet 12 on
page 52 of the Workbook. The steps in the calculation are as follows:

1. Enter the gross margin (from Line 3 of Worksheet 10 on page 48 of the
Workbook) on Line 1 of Worksheet 12 (page 52 of the Workbook). .

2. Enter the total annual cost of pollution control (from Line 5 of
Worksheet 9 on page 45 of the Workbook) on Line 2.

3. Find the EBT data (called "“Profit before taxes") for the appropriate
SIC code in Morris' Annual Statement Studies. Enter the data for up to
four firm sizes on Line 3a. (The data in Annual Statement Studies is
presented for different firm sizes. . The EBT/GM ratio is calculated for
each firm size in the appropriate SIC code.)

4. Find the gross margin data (called "Gross profit") for the same SIC code
in Morris. Enter the data for up to four plant sizes on Line 3b. The .
plant sizes for the industry EBT and the gross margin data should be the
same, '

5. For each plant size, divide Line 3a (industry EBT) by Line 3b (industry

gross margin) to get industry EBT/gross margin (GM) ratios. Record the
results on Line 3c.

6. Enter the lowest of the EBT/GM ratios (from Line 3¢) on Line 3d.

7. Divide Line 2 (total annual cost of pollution control) by Line 1 (gross
margin) to get the total annual cost of pollution control as a fraction
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Exhibit 4-7

DATA FROM MORRIS - GROSS MARGIN TEST

MANUFACTURERS - PLASTIC MATERIALS & SYNTHETIC RESINS [}
. §iCy 2021
. Currns Data Comparative Historical Data
30°27. - 3 3 30 .
§20/309/20781) S410/1/81:3/31/82) Lim WA W Wn W
o 1M 190NN 1050MM $0.100MM ALl ASSET SIZE AL atL ALl aa AL
Lo Lo (o § 19 | NUMBERDFSTATEMENTS & 120 18 w1y m
L 3 % * % ASSETS ] L > % [
8¢ 4.5 3% 58 Cash § Equivaienis (X 8 L] L $8
355 293 289 301 | Accts & Noies Rec - Trade(net) 280 298 288 X 301
7 227 249 224 Inventoty 242 2213 248 21s 224
1.2 12 19 14 Ali Other Curram 20 14 22 14 14
(13 682 8§92 soe Towal Curroat 606 §0.1 €23 88 896
282 38 226 18 Fiasd Asaats (net) 330 33 316 326 FEX )
A 1.8 R ] 1.1 intangsbies (nel) 4 14 13 ] 1
91 [ X ] 18 78 Alt Otner Non Currant 30 §2 49 B8O b
100.0 100.0 1000 1000 'rou] i l.oo 0. A 000 100.0 19300 1060
Tt T T - LANUITIES
10 [ 3] 9?7 [ K] Notes Payahie Short Term 101 8 87 b3 X}
41 3.2 R 31 Cui. Mat UT,0 37 33 4 34 32
24 10.7 16.4 197 | Accts & Notes Payanie - Trade 189 179 204 19.2 197
48 Y] 67 61! Acciynd Expemses 56 66 65 52 61
8.0 20 40 32 Al Ottvor Cysrant 29 'R " 12 32
459 40.4 J94 408 Tendl Curtent 407 3940 442 3 we
181 H K 252 162 Lang Tetm Dt 171 184 177 we 87
5% 8 30 kX ] Al Uthm Non-Current 19 24 2) 32 36
328 383 324 n Nel worth 403 394 360 Wwe N
100.0 1000 1000 1000 | Total Lisvaitis & Nnt chh poo 0 weo 1000 1060 1000
R INCUME DATA' '
100.0 1000 1000 100.0 Not Seles 1000 100 o 1000 1o 1y
d - 168 g 187 762 158 L] %6
{f 279 222 3 23.2 24 22¢ 242 13 232
r gy : 2 ® 182 . Cum e té7 160 1v4é ita 182
l0 5.3 5.4 60 Operdting Praofn 8 58 48 S0 L Y]
. _H___q____éi] [X] 14 10 1 13 X
4 i 36 10t Belore Tases __3'2_ . L T WA l___ o _3.1
AATIOS :
29 21 25 2.2 H 2.2 ) 21 22
1.6 1.4 s " Current 15 16 '5 ts 16
1.0 1.9 1.1 11 ¥ | LI S 1 SRS I N S
18 1.2 1.2 1.3 13 13 [ ) 1 13
[ K 8 9 Quick .9 1.0 9 10 K ]
S . L $ 8 _ e b e L 8
B 97 B 105 0 91 36 102 I 97 27 100 36 104 €0 92 3 102
@ 14 4 04 B4 08 o 17 Sales/Rucorvables 42 18 47 17 46 7% 8 15 & 12
,M 67 83 03 68 b4 "3 . 82 59 e 59 55 e8 K9 62 68 &)
2 161 ¥ 122 37 108 2} 124 42 87 2 126 36 B 3 M2 M 1214
I e & 88 B0 73 3 45 Cost of Sates/inventory 64 63 80 723 $0 23 43 B84 & 8
80818 _e¢_85_ 43 09 5 - vme g, JO_ 82360 S4 69 53 66 56 61_ 8
7.2 7.8 [ X] 70 (] ] 61 (11 69 0
18 138 10.7 123 Sates. Working Capitat 107 90 nes 1.5 123
LINF 32.7 IR —— 323 IR 2220 298 29 273 ..32)
[ R ] a2 ER} .18 . 1 X 132 78 47 76
3 22 (30 31 (' 20 {101 28 EBIT/interest (98) 37 (03) 48 (115} 34 (1p5) 20 (101 29
_. 11 L1 v, . 14 Jde 22 16 12 14
83 8.7 [ ] 19 17 Te 8.7 7? 19
(32) 27 (5%) 40 (1) 28 84} .9 Cash Flow/Cus. Mat. L/T/D @7} 28 (I8 4S5 (80) I8 9y It (84 29
cemo WS 23 03 AR N SRS SRS+ SRR I SN SR & B ¥
4 5 2 8 K| s [ ] §
8 10 1 10 Fised/Worth ] ¢ 8 7 10
———t0 18, 3 - A S e e v b e LA U8 s e, |
10 ] 1) ] 4 ] s [ ] ) »
22 16 22 18 Debuworth ! 15 1.5 18 14 s
SR S SN S k- SNV 1 3t 6, | 28, 9 at s
306 369 380 367 | % Pohie Bolure Tosus/Tonyidie 38 3N ) 304 322 sy
(32) 256 (84) 40 105 (110} 234 | Ne1 Worth (118} 226 (191) 28 138) 240 (123} tA8 {110) 234
—_— 82 108 A} NN L - . L N ¥ 3 B X LR LK
118 188 113 139 L Y F'olnl lclou Ymmom 148 184 153 III 8 139
[&] (X ] §0 73 Assats [ ] 102 82 (1 13
12 30 -4 S | S T D A } R 1 15
174 13.2 2 13.¢ 104 10.2 127 12 13¢
13.2 r2 et 74 Sslvs/Net Fired Assets 83 [ X ] 19 [ X3 74
1.1 ‘9 40 SO % 8 SRS ISR ¥ N X SURDNNNY | ST ¥ U
13 29 1.4 20 24 .7 2?7 28 29
217 2.2 20 2.2 Sates/Toral Assely 2.1 21 22 21 2
SR | 18 L I & 2 | commrae o] o VI X8 18 15, 17
K | 14¢ 18 13 6 .3 1$ 14 13
23) 19 83 20 (17 19 (108} 20 | % Ospr.Dap Amort/Sales ! (113) 23 (105) 23 (134) 23 {11e) ) (108; 20
23 1.3 23 32 .. ... =3 s 3 35 32
17 3 $ ? 4 5 s [}
1% 23 (29 9 46; 1.6 % Loass & Rontet Exp/Sales %6) 16 (3% 10O (22 12 (58 12 (e6) 18
ER 17, RN ] 2 S 23 20 22 22 20
20 1.8 2.2 10 25 2.4 20 22
(he) 41 (26) 29 43) 38 % Offticers’ Comp/Saies W3) 41 (30} 40 (57) 40 43} 36 {43 I
I T | Loy b A Sy 8 16 " ub 47
3832M 71178 7434000 §J0430M  1984030M, Nt Sales (3) 11292190 1204793  1482251M  2633528M  1964039M
o _ﬂn;ﬂ . 15319-‘ . :03!53_. 437“@_ -'l.“"“l Youl Aouum §74720M os«aou 12”73" 136430tM 2108873
Ghebert Vorris Associies 18482 7 T M inoveen T Temimen T T T T T e Tt

Soe Pager 1 through 12 e 109'“" ot Rstius and Date



of gross margin. Enter the result on Line 4 of Worksheet 12 (page 52
of the Workbook) and on Worksheet 15 (page 58 of the Workbook).

8. Determine whether the total annual cost of pollution control as a frac-
tion of gross margin (from Line 4) is greater than, less tham, or equal
to the lowest industry EBT/GM ratio (from Line 3d). Record the eva-
Tuation on Summary Line 1 of Worksheet 12 (page 52 of the Workbook) and
on Worksheet 15 (page 58 of the Workbook).

Exhibit 4-8 shows an example of the Gross Margin Test performed using the sample
plant data. '

4.3.2.3 Interpretation

The Gross Margin Test compares the total annual cost of pollution control
(expressed as a fraction of the plant's gross margin) to the industry's
EBT (expressed as a fraction of the industry's gross margin).. If the total
annual cost of pollution control/plant gross margin ratio 1is less than the
EBT/gross margin ratio for the industry, the plant will probably be able to
afford the pollution control technology without experiency negative economic
effects. Conversely, if the pollution control cost/plant gross margin ratio is
greater than the EBT/gross margin ratio for the industry, the economic effects
on the plant could be severe. A grey area exists if these two ratios are equal.
In this case a more detailed plant closure analysis would be needed. The
interpretation of the Gross Margin Test, if it is the planto]evel test performed
by the permit writer, should be entered on Worksheet 15 on page 59 of the Workbook.

If the data on cost of goods sold are not available and gross margin cannot be
calculated for a plant, the Gross Margin Test cannot be performed. The Revenue
Test, which is described in the next section, does not require any cost data and
therefore avoids the use of information that may”be unavailable or potentially
biased.
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2.

3.
3a.
-3b.

3c.

3d.

1.

Exhibit 4-8
WORKSHEET 12

GROSS MARGIN TEST

($1000)
Gross Margin :
Worksheet 10, Line 3 52,000
Total Annual Cost of Pollution Control
Worksheet 9, Line 5 3,910
Threshold Values - Industry EBT/GM Ratios
Plant Size Plant Size Plant Size Plant Size
#1 #2 #3 #4
Industry EBT 1.9 4.1 2.6
Industry Gross
Margin 27.9 22,2 22.3
Industry EBT/GM
Ratios
Line (3a) divided
by Line (3b) , 0.07 - 0.18 0.12

Lowest EBT/GM Ratio 0.07

Total Annual Cost of
Pollution Control as

a Fraction of Gross

Margin

Line (2) divided by

Line (1) 0.0¢

SUMMARY

Is Line 4 greater than, less than, or equal to Line 3d? Because the total

annual cost of pollution control as a fraction of gross margin is less than

the industry's lowest EBT/GM ratio, the plant should be able to afford

pollution control.,
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4.3.3 Revenue Test

4.3.3.1 Theory

The Revenue Test is one step simpler than the Gross Margin Test and is therefore
less sophisticated. To perform the test, the total annual cost of pollution
control is measured as a fraction of the plant's revenues. If total annual
pollution control costs exceed a defined range, then the plant may not be able
to afford the technology. The range is defined by the ratio of EBT to revenues
for a specific industrial sector or SIC code. If total annual pollution control
costs exceed this range, EBT may be less than zero and the technology might
cause the plant_to close.

The Revenue Test requires only information on plant revenues. As mentioned
above, if individual plants do not record revenues, they can be caiculated by
multiplying the market or transfer price per unit of product by the number of
units of product produced. The Revenue Test should be used when gross margin
(or the data to calculate it) is not available for a plant because the plant's
accounting system does not gather costs in the appropriate manner.

Because the Revenue Test requires very little information from the plant, it is
easy to perform. However, it is also somewhat crude because it does not con-
sider specific plant costs but depends almost entirely on industry average data.
In addition, as with the other tests, biased information could be a problem
because the firm or plant must provide transfer prices for intermediate goods.

4.3.3.2 Calculation

The data needed to perform the Revenue Test are obtained from Worksheets 9 and
10 (pages 45 and 48 of the Workbook, respectively) and from Morris. Exhibit
4-9 shows an example of where to find the data in Morris. The Revenue test is
done using Worksheet 13.on-page 54 of the Workbook. The steps in the collection
are as follows:
1. Enter revenues (from Line 1 of Worksheet 10 on page 48 of the Workbook)
on Line 1 of Worksheet 13 (page 54 of the Workbook).

2. Enter the total annual cost of pollution control (from Line § of
Worksheet 9 on page 45 of the Workbook) on Line 2.
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Exhibit 4-9

DATA FROM MORRIS - REVENUE TEST
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3. Find the EBT data (called "Profit before taxes") for the appropriate
SIC code in Morris' Annual Statement Studies. Enter the data for up to
four plant sizes on Line 3a.

4. Find the revenue data (called "Net sales") for the same SIC code in
Morris. Enter the data for up to four plant sizes on Line 3b. The
plant sizes for the industry EBT and revenue data should be the same.

5. For each plant size, divide Line 3a (industry EBT) by Line 3b (industry
[?venges) to get industry EBT/revenue ratios Record the results on
ﬂe C. ‘ .

6. Enter the lowest of the EBT/revenue ratios (from Line 3c) on Line 3d.

7. Divide Line 2 (total annual cost of pollution control) by Line 1 (gross

- margin) to get the total annual cost of pollution control as a fraction
of gross margin.  Enter the result on Line 4 of Worksheet 13 (page 54
of the Workbook) and on Worksheet 15 (page 58 of the Workbook).

8. Determine whether the total annual cost of pollution control as a frac-
tion of ‘gross margin (from Line 4) {is greater than, less than, or equal
to the lowest industry EBT/GM ratio (from Line 3d). Record the eval-
uation on Summary Line 1 of Worksheet 13 (page 54 of the Workbook) and
on Worksheet 15 (page 58 of the Workbook).

Exhibit 4-10 shows an example of the Gross Margin Test performed using the sample
plant data.

4,3.3.3 Interpretation

The Revenue Test compares the total annual cost of pollution control (expressed
as a fraction of the plant's revenues) to the industry's EBT (expressed as a
fraction of the industry's revenues). If the ratio of the annual cost of pollu-
tion control to the plant's revenue is less than the EBT/revenue ratio for thé
industry, the plant will probably be able to afford the pollution control tech-
nology without experiencing negative economic effegts. Conversely, if the ratio
of the pollution control cost to the plant's revenue is greater than the
EBT/revenue ratio for the industry, the economic effects on the plant could be
severe. A grey area exists if these two ratios are equal. In this case a more
detailed plant closure analysis would be needed. The interpretation of the
Revenue Test, if it is the plant-level test performed by the permit writer,
should be entered on Worksheet 15 on page 58 of the Workbook.
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Exhibit 4-10
WORKSHEET 13

REVENUE TEST
($1000)

1. Revenues
Worksheet 10, Line 1 200,000

2. 'Total Annual Cost of Pollution Control
Worksheet 9, Line 5 3,910

3. Threshold Values -
Industry EBT/Revenue Ratios

Plant Stze Plant Size  Plant Stze Plant Size
o #2 | #3 #4

3a. Industry EBT . 1.9 4.1 2.6
3b. Industry Revenues 100.0 100.0 100.0

3c. Industry EBT/
Revenue Ratios
Line (3a) divided
by Line (3b) 0.02 0.04 0.03

3d. Lowest EBT/
Revenue Ratio 0.02

4,. Total Annual Cost
of Pollution Control
as a Fraction of
Revenues
. Line (2) divided by
Line (1) 0.02

SUMMARY

1. 1Is Line 4 greater than, Tess than, or equal to Line 3d? _Because the plant's

total annual cost of pollution control as a fraction of revenues is equal

to the lowest industry EBT/revenue ratio, the Revenue Test cannot be used

to conclude whether the plant cén afford pollution control.
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CHAPTER 5
ANALYSIS OF TEST RESULTS
5.1 INTRODUCTION

Chapters 3 and 4 discussed several measures of.finahciaI health and described
how they could be interpreted. The fnsights provided by these tests must be
intergrated to evaluate the economic effect of pollution controls on a firm or
plant. The purpose of this chapter is to assist the permit writer with inte-
grating the results of the firm-level and plant-level analyses and interpreting
them as a whole.

In some instances all of the test results will suggest the same evaluation. If
all tests uniformly indicate that a firm is financially heaithy and can afford
pollution control equipment, the economic effect 1is clearly acceptable.
Similarly, if all tests indicate poor financial condition, the economic effect
would probably not be acceptable. Unfortunately, the results of each test are
unlikely to agree with regard to the financial condition of the firm, and some
total evaluation or tradeoff among test results will be necessary.

This chapter provides a framework for evaluating such conflicting results.
Explanation of all possible combinatfons is not possible within the scope of
this text. This methodology, therefore, does not provide a “cookbook" format to
follow in evaluating conflicting results. However, it provides an understanding
of the interactions among the tests that will assist the permit writer in eval-
uating some of the possible combinations.
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5.2 SUMMARY OF TEST RESULTS

The first step in interpreting the firm-level tests together and in conjunction
with the plant-Tevel analysis is to summarize the test results. This is done by
entering the numerical results and summary comments for each test on Worksheets
14 and 15 on pages 57 and 58 of the Workbook. This is included ip the step-by-
step instructions for performing each test, so that by the time the permit
writer has completed all of the necessary firm-level and plant-level tests,
Worksheets 14 and 15 should be complete. Exhibits 5-1 and 5-2 show these two
worksheets completed using the sample firm and plant data.

The next step in summarizing the test results involves completing Worksheet 16
on page 59 of the Workbook. This is done by comparing the test results on
Worksheets 14 and 15 with the guidelines shown in Exhibit 5-3. Each test is
given an overall summary result in the form of a “+" or *-* sign. Exhibit 5-4
shows the test results summarized in this way for the sample firm and plant
data.
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81T

Liquidity Ratios
Current Ratio

Quick Ratio

Solvency Ratios
Fixed-Charge Coverage Ratio

Beaver's Ratio

Leverage Ratio
Debt/Equity Ratio.

Market-to-Book Ratio

Exhibit 5-1
WORKSHEET 14

THREE-~YEAR TREND HITHOUT POLLUTION CONTROL COSTS
Year 1981 Year 1980

Year 1982

2.2

1.2

5.5

0.24

0.49

0.62-1.06

2.5

1.3

7.6

0.27

0.55

00 72‘1002

2.0

1.1

7.7

0.47

0.64‘1 005

Industry Comparison

close to or better than upper
quartile
always higher than median

not applicable

not applicable

much better than
rest of industry

not applicable



Exhibit §-2
WORKSHEET 15
* RESULTS FOR MOST RECENT YEAR

: . Change/
Without Pollution With Pollution Industry
Firm-Level Tests Control Costs Control Costs Comparison
Liquidity Ratios
Current Ratio 2.2 2.2 no change/at
ind. upper quartile
Quick Ratio 1.2 1.2 no change/near in-
d??try upper quar-
tile

Solvency Ratios
Fixed-Charge Coverage Ratio 5.5 5.39 little change
Beaver's Ratio 0.24 0.22 no change

Leverage Ratio

Debt/Equity Ratio 0.49 N/A much lower than
industry

Market-to-Book Ratio 0.62-1.06 0.61-1.05 1little change
Plant-Level Tests1

Earnings Test | N/A well above N/A

zero

Gross Margin Test NNA 0 eeseae N/A
Revenue Test . NA emeeas N/A

N/A - not applicable

l one of the three plant-level tests should be performed
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Firm-Level Tests

Liquidity Ratios
Current Ratio
Quick Ratio

Solvency Ratios

Fixed-Charge Coverage Ratio

Beaver's Ratio

Leverage Ratio
Debt/Equity Ratio

Market-to-Book Ratio

Plant-Level Tests

Earnings Test

Gross Margin Test

Revenue Test |

N/A - not applicable

Exhibit 5-3

Positive

AV "4
N
L[4

declining
high/increasing

>0

> lowest industry
EBT/EM ratio

> lowest industry
EBT/revenue ratio

o« A

GUIDELINES FOR TEST RESULTS

Grey Area

N/A
N/A

1.5 - 2.0
0-15 - 0.2

N/A
N/A

N/A
N/A

N/A

Negative

AN
-
oo

AN
[y

increasing

Tow/decreasing

<0.

< lowest industry
EBT/GM ratio

< lowest industry
EBT/revenue ratio



Exhibit 5-4
WORKSHEET 16
OVERALL RATING (WITH POLLUTION CONTROL COSTS WHERE APPLICABLE)

Firm-Level Tests

Liquidity Ratios

Current Ratio +

Quick Ratfo +
Solvency Ratios

Fixed-Charge Coverage Ratio +

Beaver's Ratio +

'Leverage Ratio

Debt/Equity Ratio +
Market-to-Book Ratio constant
Conclusion:

Plant-Level Tests!l

Earnings Test +
Gross Margin Test

Revenue Test

Final Conclusion:

+ = positive test result or economic effect not negative
= 'negative test result or economic effect

1 one of the three plant-level tests should be performed
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5.3 INTERPRETATION OF RESULTS

The results of the financial analysis are interpreted and conclusions are drawn
for the firm-level tests as a group and then in conjunction with the plant-level
test result to determine the overall economic effect of pollution control expen-
ditures. When these evaluations have been made, the results are entered in the
"conclusions" -sections of Worksheet 16 and final conclusions noted.
Interpretation of the firm-level and plant-level test results will be discussed
in the next two sections.

5.3.1 Interpretation of Firm-Level Tests

In some instances, all of the firm-level test results will suggest the same
conclusion. Such results provide a clear picture of the economic effects of the
pollution control requirement. For example, the economic effects would almost
certainly be acceptable for a firm with: '

Liquidity Ratios relatively high;
Solvency Ratios high;

Leverage Ratios low; and
Market-to-Book Ratio high.

More typically, test results for a firm will include a combination of positive
and negative indicators. No firm rules can be stated for evaluating conflicting
results from different types or ratios. However, the general pattern of results
is often apparent upon inspection. A financially weak firm will have several
negative indicators among the firm-level tests. Similarly, a financially sound
firm may have one or two negative indicators but will have a positive overall
pattern. These general trends should be noted in evaluating the economic
effects of pollution controls. ?o11owing are examples of four common com-
binations of ratios that may appear to be conflicting with some explanations for
fnterpreting each.

Positive Indicator: Liquidity Ratios High

Negative Indicator: Solvency Ratios Low
Debt/Equity Ratio High
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In general, if Liquidity Ratios are high,'indicatjggfthat the pollution control
equipment can be paid for with cash and equivalent current assets, the purchase
of such equipment should be considered to have a negligible economic effect.
The exception to this is when the Liquidity Ratios have recently increased, the
Debt/Equity Ratio has increased, and Solvency Ratios have decreased. These
changes may indicate that the firm has recently borrowed money to invest in a
new business opportunity and is holding that money temporarily as cash or mar-
ketable securities. This can be verified if debt has recently increased on the
balance sheet. If the firm were required to spend this cash on pollution
control, an investment with no return, instead of investing in the new business
opportunity, they would either have to forfeit the business investment or issue
bonds or borrow to pay for it. In this case, rely on the interpretation of the
Solvency Ratios to determine economic effects. This is shown as Example #1 in
Exhibit 5-5. The conclusion would be that an investment in pollution controls
would probably cause the firm financial hardship. Examples #2 through #4 in
Exhibit 5-5 show variations on this example of the firm-level test results and
the conclusions that would be drawn.

Positive Indicator: Debt/Equity Ratio Low
Negative Indicator: Market-to-Book Ratio Low

This combination of indicators probably means that the firm's assets (expressed
in these ratios as stockholders' equity and book value of the firm's stock) have
been overvalued for some reason. If these assets were not overvalued, the
Debt/Equity Ratio (which was a positive indicator) would be higher--a less posi-
tive indicator. Place emphasis on the Liquidity and Solvency Ratios to deter-
mine the economic effect of a pollution control option., Examples #5 and #6 in
Exhibit 5-5 show two situations based on these indicators and the firm-level
conclusions that would be drawn when the LiquidEty and Solvency Ratios are
included.

Positive Indicator: Debt/Equity Ratio Low
High Bond Ratings

Negative Indicator: Solvency Ratios Low

Solvency Ratios (Fixed-Charge Coverage Ratio and Beaver's Ratio) measure the
ability of average cash flows to cover payments on bonds and long-term debts.
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Exhibit 5-5
EXAMPLES OF TEST RESULTS

1 4t bond ratings are above Ba/BB

2

one of the three plant-level tests should be performed

+ = positive test result or economic effect not negative

- = negative test result or economic effect

ND = no'data

7 = results indeterminate - plant closure analysis needed
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Example:

Firm-Level Tests #1 #2 #3 #4 #5 #6 #7 #8 #9 #10
Liquidity Ratios

Current Ratio- + + + ND + +

Quick Ratio + + + ND + +
Solvency Ratios _

Fixed-Charge Coverage - + + - - + - - - -

Ratio

Beaver's Ratio - + + - - + - - - -
Leverage Ratio
- Debt/Equity Ratio - - - + + + + ND ND ND
Market-to-Book Ratio ND ND ND ND - - ND + + -
Conclusion: - + - - + - 4 + - +
Plant-Level Testg?
Earnings Test
Gross Margin Test - + ND + - + ND ND - +

" Revenue Test

Final Conclusion: - + - ? ? ? S - 4



Low ratios, therefore, could mean that cash flow may be inadequate to cover
debt. If the Debt/Equity Ratio is also low and, more importantly, if bond
ratings are high (both indicating low risk of defaulting on debt) low Solvency
Ratios can be ignored. In general, bond ratings are good indicators of default
risk and they can be relied upon over the Solvency Ratios. Moody's Industrial
Manual and Standard and Poor have bond-rating services that assign a firm's
bonds to one of nine rating categories:

Moody's Standard & Poor
Aaa AAA

Aa AA

A A

Baa BBB

Ba 88

B B

Caa ccc

Ca cC

c C

Aaa and AAA are the best ratings, assigned to bonds with the smallest degree of
investment risk. Thus, if other indicators are positive, trade off 1low
Solvency Ratios against a high bond rating (above Ba/BB) and conclude that the
firm can afford pollution control. This is shown in Example #7 in Exhibit 5-5.

Positive Indicator: Market Value of Stock Not Declining
Liquidity Ratios Above Cutoff

Negative Indicator: Solvency Ratios Declining

If Solvency Ratfos are lower than in previous years while other indicators show
steady or improving conditions, it could be due to the lagging effect of a new
investment on the income statement. For example, if long-term debt is increased

and stock is issued to purchase new process equipment, the following balance
sheet items are affected:

o Long-Term Debt -- increased;
o Common Stock -- increased; and
¢ Property, Plant, and Equipment -- increased.
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Payments on the Toan as a result of the purchase are expenses that occur on the
income statement, causing a decrease in net income.

Because the capital outlay for process equipment does not immediatley produce an
increase in revenues, the Solvency Ratios (which use income statement items in the
numerator and balance sheet items in the denominator) would indicate worse finan-
cial conditions than before the purchase. These ratios are misleading, however,
because the new process equipment will increase income in future periods and
perhaps improve the firm's financial condition. Rely on the Liquidity Ratios
and market value of the stock to draw conclusions. This set of conditions and
variations on it are shown in Examples #8 through #10 in Exhibit 5-5, along with
the conclusions that would be drawn concerning the firm-level analysis.

5.3.2 Interpretation of Plant;LeveI Test

The final step in interpreting the results of the financial analysis is
assessing the result of whichever plant-level test is performed in conjunction
with the conclusion reached for the firm-level analysis. Obviously, this only
needs to be done if a plant-level analysis was deemed necessary and was per-
formed. If the firm-level analysis indicates that the firm can pay for
pollution control and the plant-level test result indicates likewise, the final
conclusion should be that there would be no negative effect due to an investment
in pollution control. If both the firm-level and plant-level analyses indicate
a negative economic effect due to a pollution control investment, the conclusion
should be that the plant could not afford the technology and that a less costly
technology should be evaluated. A more detailed closure analysis would be
necessary if the conclusions of the firm-level and plant-level analyses disagree
with each other. Various combinations of firm-levél and plant-level results and
the appropriate final conclusions are shown in Exhibit 5-5. Exhibit 5-6 shows
the firm-Tevel and final conclusions using the sample firm and plant data.
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