APPENDIX A

COST ANNUALIZATION MODEL

Figures A-1 and A-2 provide an overview of the cost annualization model as used for analysis of
the proposed rule, and as will be used for analysis of the final rule respectively. Inputs to the model differ
in each analysis because for the analysis of the fina rule, data from the 2001 Meat Products Industry
Survey detailed questionnaire will be used in addition to other data from the proposal analysis. The inputs
for proposa include the capital and operating and maintenance (O& M) costs for incremental pollution
control developed by EPA, and a variety of secondary sources. The cost annualization model calculates

four types of compliance costs for a site:

. Present value of expenditures — before-tax basis
. Present value of expenditures — after-tax basis

. Annualized cost — before-tax basis

. Annualized cost — after-tax basis

There are two reasons why the capital and O& M costs should be annualized. Firgt, theinitia
capita outlay should not be compared against a site'sincome in the first year because the capital cost is
incurred only once in the equipment's lifetime. That initial investment should be spread over the
equipment's life. Second, money has atime value. A dollar today is worth more than adollar in the future;
expenditures incurred 15 years from now do not have the same value to the firm as the same expenditures

incurred tomorrow.

The cost annualization model is defined in terms of 1999 dollars because the latest year for which
financia datawill be available from the detailed survey is 1999. Pollution control capital and O&M costs
are estimated in 1999 dollars and used to project cash outflows. The cash outflows are then discounted to
calculate the present value of future cash outflows in terms of 1999 dollars. This methodology evaluates

what a business would pay in constant dollars for al initial and future expenditures. Finally, the model
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calculates the annualized cost for the cash outflow as an annuity that has the same present value of the cash
outflows and includes the cost of money or interest. The annualized cost is analogous to a mortgage

payment that spreads the one-time investment of a home into a defined series of monthly payments.

Section A.1 discusses the data sources for inputs to the cost annualization model for the proposal
analysis aswell asthefinal analysis. Section A.2 summarizes the financial assumptions in the model.

Section A.3 presents all steps of the model with a sample calculation.

A1l  INPUT DATA SOURCES

A.1.1 EPA Engineering Cost Estimates

The capital and O& M costs used in the cost annualization model are developed by EPA’s
engineering staff. The capital cost istheinitia investment needed to purchase and install the equipment; it
isaone-time cost. The O&M cost isthe annual cost of operating and maintaining the equipment. O&M
costs are incurred every year of the equipment's operation. For proposal, EPA estimated average
compliance costs for a series of model facilities based on subcategory, size, and discharge type (for details
see Development Document, U.S. EPA, 2002). For the fina rule, EPA will use modd facilities developed
from detailed questionnaire data.

A.1.2 Secondary Data

The cost annualization model is developed in terms of constant 1999 dollars. Hence, as necessary,
all costs are deflated to 1999 dollars for the cost annualization model using a cost deflator. As mentioned
above, engineering cost estimates are already in 1999 dollars. However, in the proposal analysis, income
measures and the variance of their distributions were derived from Census data in 1997 dollars and need to
be adjusted. EPA calculated the implicit price deflator for Food and Kindred Products from Bureau of
Economic Analysis Gross Domestic Product by Industry data (U.S. DOC, 2000). For analysis of the final

rule, income measures and other survey datawill be in 1999 dollars.
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The depreciation method used in the cost annualization modd is the Modified Accelerated Cost
Recovery System (MACRS). MACRS alows businesses to depreciate a higher percentage of an

investment in the early years and alower percentage in the later years.

Tax rates are determined by the Federal tax rate plus the national average state tax rate. Table A-
1 presents the Federal tax rate for corporations and individuals (CCH, 1999b). The Federa tax rateis
calculated from a graduated system with atax rate for each level of taxable income. Table A-2 lists each
state's top corporate and individua tax rates and calcul ates national average state tax rates (CCH, 1999a).
The cost annualization model uses the average state tax rate because of the complexities of the industry; for
example, a site could be located in one state, while its corporate headquarters are located in a second state.
Given the uncertainty over which state tax rate applies to a given site’ s revenues, the average state tax rate
— rounded to three decimal points — is used in the cost annualization model for all sites (i.e., 6.6 percent

corporate tax rate and 5.6 percent personal tax rate).

For the proposal analysis, taxable income — earnings before interest and taxes (EBIT) — is
derived from Census data. Derivation of EPA’s estimate of EBIT for model facilitiesis discussed in more
detail in Appendix B. For the finad analysis, EPA will use the value of EBIT reported in the survey. The
value of EBIT determines the tax bracket for the site.

The cost annualization model incorporates variable tax rates according to the level of income to
address differences between small and large businesses. For example, alarge business might have a
combined tax rate of 40.6 percent (34 percent Federal plus 6.6 percent State). After tax shields, the
business would pay 59.4 cents for every dollar of incrementa pollution control costs. A small business,
say asmall sole proprietorship, might be in the 20.8 percent tax bracket (15 percent Federal plus 5.8
percent State). After tax shields, the small business would pay 79.2 cents for every dollar of incremental
pollution control. The net present value of after-tax cost is used in the closure analysis because it reflects

the long-term impact on its income the business would actually experience.

The discount rate is the minimum rate of return on capital required to compensate debt holders and
equity ownersfor bearing risk. It isalso called the marginal weighted average cost of capita or the
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Table A-1
Federal Tax Table

Corporate Tax Rate Individual Tax Rate
Average Average
Taxable Income Effective Taxable Income Effective
($1,000) Tax Rate ($1,000) Tax Rate
$0 - $50 15% $0 - $25.75 15%
$50 - $75 25% $25.75 - $62.45 28%
$75 - $100 34% $62.45 - $130.25 31%
$100 - $335 34% * $130.25 - $283.15 36%
$335 - $10,000 34% More than $283.15 40%
$10,000 - $15,000 35%
$15,000 - $18,333 35% *
More than $18,333 35%

Source: CCH, 1999b. 2000 U.S. Master Tax Guide. Chicago, IL: CCH.

* For the $100,000 to $335,000 taxable income range, the actual tax rate is 38% and for taxable income between
$15,000,000 and $18,333,333, the actual rate is 39%. However, these rates were temporarily imposed to phase out
certain benefits and hence, are not used here.
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Table A-2

State Income Tax Rates

Corporate Income

Basisfor States

With Graduated

Personal | ncome Tax

With Graduated

State Tax Rate Tax Tables Upper Rate Tax Tableg
Alabama 5.00% 5.00% $3,000+
Alaska 9.40% $90,000+ 0.00%

Arizona 8.00% 5.04% $150,000+
Arkansas 6.50% $100,000+ 7.00% $25,000+
California 6.65% 9.30% $47,000
Colorado 4.75% 4.75%

Connecticut 7.50% 4.50% $10,000+
Delaware 8.70% 6.40% $60,000+
Florida 5.50% 0.00%

Georgia 6.00% 6.00% $10,000+
Hawaii 6.40% $100,000+ 8.75% $40,000+
Idaho 8.00% 8.20% $20,000+
Illinois 4.80% 3.00%

Indiana 3.40% 3.40%

lowa 12.00% $250,000+ 8.98% $52,000+
Kansas 4.00% 6.45% $30,000+
Kentucky 8.25% $250,000+ 6.00% $8,000+
Louisiana 8.00% $200,000+ 6.00% $50,000+
Maine 8.93% $250,000+ 8.50% $33,000+
Maryland 7.00% 4.80% $3,000+
Massachusetts 9.50% 5.95%

Michigan 2.20% 4.40%

Minnesota 9.80% 8.00% $50,000+
Mississippi 5.00% $10,000+ 5.00% $10,000+
Missouri 6.25% 6.00% $9,000H
Montana 6.75% 11.00% $71,000+
Nebraska 7.81% $50,000+ 6.99% $27,000+
Nevada 0.00% 0.00%

New Hampshire 8.00% 0.00%

New Jersey 7.25% 6.37% $75,000+
New Mexico 7.60% $1Million+ 8.20% $42,0004
New Y ork 7.50% 6.85% $20,000+
North Carolina 7.50% 7.75% $60,000+4
North Dakota 10.50% $50,000+ 12.00% $50,000+
Ohio 8.50% $50,000+ 7.30% $200,000+
Oklahoma 6.00% 7.00%
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State Income Tax Rates

Table A-2 (cont.)

Basisfor States
Corporate Income |With Graduated| Personal IncomeTax| With Graduated
State Tax Rate Tax Tables Upper Rate Tax Tableg
Oregon 6.60% 9.00% $5,0004
Pennsylvania 9.99% 2.80%
Rhode Island 9.00% 10.40% $250,0004
South Carolina 5.00% 7.00% $12,0004
South Dakota 6.00% 0.00%
Tennesee 6.00% 0.00%
Texas 0.00% 0.00%
Utah 5.00% 7.00% $7,5004
Vermont 9.75% $250,000+ 9.45% $250,0004
Virginia 6.00% 5.75% $17,0004
\Washington 0.00% 0.00%
West Virginia 9.00% 6.50% $60,0004
\Wisconsin 7.90% 6.77% $15,0004
\Wyoming 0.00% 0.00%
Average: | 6.58%) | 5.5996)

Source: CCH, 1999a. 2000 State Tax Handbook. Chicago, IL: CCH.

Basis for ratesis reported to nearest $1,000.
* Personal income tax rates for Rhode Island and Vermont based on federal tax (not taxable income).

+ Tax rates given here are equivalents for highest personal federal tax rate.
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weighted average of debt and equity rates. The discount rate is used to calculate the present value of the
cash flows. Asrecommended by the Office of Management and Budget (OMB), for the proposal anaysis,
areal discount rate of 7 percent is used to represent the opportunity cost of capital (OMB, 1996). For the
final analysis, the discount rate for each site will be obtained from the survey data. For sites that do not

report a discount rate, EPA will assign the median discount rate as the opportunity cost of capital.

Average taxes paid is used to limit the tax shield to the typical amount of taxes paid in any given
year. For the proposal analysis, it is calculated as the amount of tax paid in 1999 by the model facility (see
Appendix B for more detail). Inthefinal analyss, average taxes paid will be calculated from the 1997,
1998, and 1999 taxes paid by the site.

Corporate structure is used for the purpose of estimating tax shields on expenditures. A C
corporation pays federal and state taxes at the corporate rate. An S corporation or alimited liability
corporation distributes earnings to the partners and the individuals pay the taxes. For the purpose of the
proposal analysis, EPA assumes that all model facilities pay federal and state taxes at the corporate rate.
In the fina analysis, EPA will distinguish corporate structure based on detailed survey data. The tax rate
for S corporations and limited liability corporations will be presumed to be zero.! All other entities will be

assumed to pay taxes at the individual rate.

A.2  FINANCIAL ASSUMPTIONS

The cost annualization model incorporates several financial assumptions:

! The effect of this assumption is to assume there is no tax shield for S corporations and limited liability
corporations (LLCs). S corporations and LLCs will see no change in tax shield benefit because they do not pay
taxes. The personsto whom the income is distributed, however, will see the change in earnings due to incremental
pollution control costs; there is no tax shield benefit.
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. Depreciation method is the Modified Accelerated Cost Recovery System (MACRS).2
MACRS applies to assets put into service after December 31, 1986. MACRS allows
businesses to depreciate a higher percentage of an investment in the early years and a
lower percentage in the later years.

. Thereis a six-month lag between the time of purchase and the time operation begins for
the pollution control equipment. A mid-year depreciation convention may be used for
equipment that is placed in service a any point within the year (CCH, 1999b, 11206).
EPA chose to use amid-year convention in the cost annualization model because of its
flexibility and the likelihood that the equipment considered for pollution control could be
built and installed within ayear of initial investment. Because a half-year of depreciation
istaken in the first year, a half-year needs to be taken in the 16th year of operation.
Consequently, the cost annualization model spans a 16-year time period.

. The pollution equipment has an operating lifetime or class life between 20 and 25 years. It
is considered 15-year property.

The depreciable life of the asset is based on, but is not equivalent to, the useful life of the asset.
The Internal Revenue Service (IRS) establishes different “classes” of property. For example, arace horse
is 3-year property. The Internal Revenue Code Section 168 classifies an investment as 15-year property if
it has aclass life of 20 years or more but less than 25 years. Section 168(€)(3)(E) lists a municipal
wastewater treatment plant as an example of 15-year property (CCH, 1999b, 11240; RIA, 1999). The cost
annualization model, therefore, incorporates a 15-year depreciable lifetime. Thus, for the purpose of the

calculating depreciation, most components of the pollution control capital costs considered in this analysis

2 EPA examined straight-line depreciation, Internal Revenue Code Section 169 and 179 provisions as well as
MACRS for depreciation. Straight-line depreciation writes off a constant percentage of the investment each year.
MACRS offers companies a financial advantage over the straight-line method because a company's taxable income
may be reduced under MACRS by a greater amount in the early years when the time value of money is greater.

Section 169 provides an option to amortize pollution control equipment over a 5-year period (RIA, 1999).
Under this provision, 75 percent of the investment could be rapidly amortized in a 5-year period using a straight-
line method. The 75 percent figure is based on the ratio of allowable lifetime (15 years) to the estimated usable
lifetime (20 years) as specified in Section 169, Subsection (f). Although the tax provision enables the site to
expense the investment over a shorter time period, the advantage is substantially reduced because only 75 percent
of the capital investment can be recovered. Because the benefit of the provision is slight and sites might not get the
reguired certification to take advantage of it, the provision was not included in the cost annualization model.

EPA & so considered the Section 179 provision to elect to expense up to $24,000 if the equipment is
placed into service in 2001 or 2002 (RIA, 1999). The deduction increased to $25,000 if the equipment is placed
into servicein 2003 or later. EPA assumes that this provision is applied to other investments for the business
entity. Its absence in the cost annualization model may result in a slightly higher estimate of the after-tax
annualized cost for the site.
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would be 15-year property. According to IRS requirements, pollution control equipment can be
depreciated, but the total cost of the equipment cannot be subtracted from income in the first year. In other
words, the equipment must be capitalized, not expensed (CCH, 1999b, 1991; and RIA, 1999, Section 169).

A3  SAMPLE COST ANNUALIZATION SPREADSHEET

In Table A-3, the spreadsheet contains numbered columns that cal culate the before- and after-tax
annualized cost of the investment to the site. The first column lists each year of the equipment's life span,

from itsinstallation through its 15-year depreciable lifetime.

Column 2 represents the percentage of the capital costs that can be written off or depreciated each
year. These rates are based on the MACRS and are taken from CCH (1999b). Mulltiplying these
depreciation rates by the capital cost gives the annua amount the site may depreciate, which islisted in
Column 3. Depreciation expense is used to offset annual income for tax purposes; Column 4 shows the
potential tax shield provided from the depreciation expense—the overall tax rate times the depreciation

amount for the year.

Column 5 isthe annual O&M expense. In this example, Year 1 shows six months of O&M
($10,000 + 2 = $5,000). Year 1 and Year 16 show only six months of O&M expenses because of the mid-
year convention assumption for depreciation. For Y ears 2 through 15, O& M is a constant amount.

Column 6 is the potential tax shield or benefit provided from expensing the O& M costs.

Column 7 lists a site's annual pre-tax cash outflow or total expenses associated with the additional
pollution control equipment. Total expenses include capita costs, assumed to be incurred during the first

year when the equipment is ingtalled, plus each year's O& M expense.

Column 8 is the adjusted tax shield. The potential tax shield is the sum of the tax shields from
depreciation (Column 4) and O& M/one-time costs (Column 6). |If the potential tax shield for any year
exceeds the 3-year average taxes paid, the tax shield is limited to the average taxes paid by the facility. In
Table A-3 example, the potential tax shield in Year 2 is $2,052 plus $2,160 = $4,212. This exceeds the
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Table A-3

Cost Annualization Modd

NPUTS
Survey ID #:
Option Number:

Initial Capital Cost ($):

Real Discount Rate:
Corporate Tax Structure
EBIT
1999 Taxes Paid
Marginal Income Tax Rates:
Federal
State
Combined

Annual Operation & Maintenance Cost ($):

999

1999
$100,000
$10,000
7.0%

$23,000
$2,333

15.0%
6.6%
21.6%

Taxable
Income

$0

$50,000
$75,000
$100,000
$335,000
$10,000,000

Federal Corp.Tax Table:

Average
Effective
Tax Rate

15.0%
25.0%
34.0%
34.0%
34.0%
35.0%

Taxable

Income

$0
$25,750
62450
130250
283150

Federa Individual Tax Table:

Average
Effective
Tax Rate

15.0%
28.0%
31.0%
36.0%
39.6%

INPUTS
surv_id
disc_rate
corp_tax
ebit
tax_99
opt_cap
opt_om

99
7.00%

$23,0
$2,33
$100,000
$10,000
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Table A-3 (cont.)
Cost Annualization Modd

Column 1 2 3 4 5 6 7 8 9
Tax Shield Adjusted  Cash Outflow
Year Depreciation Depreciation From 0&M Tax After
Rate For Year Depreciation  O&M Cost Tax Shield Cash Outflow Shield Tax Shields
1 5.00% $5,000 $1,080 $5,000 $1,080 $105,000 $2,160 $102,840
2 9.50% $9,500 $2,052 $10,000 $2,160 $10,000 $2,333 $7,667
3 8.55% $8,550 $1,847 $10,000 $2,160 $10,000 $2,333 $7,667
4 7.70% $7,700 $1,663 $10,000 $2,160 $10,000 $2,333 $7,667
5 6.93% $6,930 $1,497 $10,000 $2,160 $10,000 $2,333 $7,667
6 6.23% $6,230 $1,346 $10,000 $2,160 $10,000 $2,333 $7,667
7 5.90% $5,900 $1,274 $10,000 $2,160 $10,000 $2,333 $7,667
8 5.90% $5,900 $1,274 $10,000 $2,160 $10,000 $2,333 $7,667
9 5.91% $5,910 $1,277 $10,000 $2,160 $10,000 $2,333 $7,667
10 5.90% $5,900 $1,274 $10,000 $2,160 $10,000 $2,333 $7,667
11 5.91% $5,910 $1,277 $10,000 $2,160 $10,000 $2,333 $7,667
12 5.90% $5,900 $1,274 $10,000 $2,160 $10,000 $2,333 $7,667
13 5.91% $5,910 $1,277 $10,000 $2,160 $10,000 $2,333 $7,667
14 5.90% $5,900 $1,274 $10,000 $2,160 $10,000 $2,333 $7,667
15 5.91% $5,910 $1,277 $10,000 $2,160 $10,000 $2,333 $7,667
16 2.95% $2,950 $637 $5,000 $1,080 $5,000 $1,717 $3,283
Sum 100.00% $100,000 $21,600 $150,000 $32,400 $250,000 $213,461
Present Value $65,856 $14,225 $94,267 $20,362 $194,267 $171,081
W/20 year life:
After Tax Shield Before Tax Shield
esent Value of Incremental Costs: $171,081 $194,267
nnualized Cost: $18,110 $20,565

Notes.  This spreadsheet assumes that a modified accelerated cost recovery system (MACRS) is used to depreciate capital expenditures.
Depreciation rates are from 1995 U.S. Master Tax Guide for 15-year property and mid-year convention.
First Year is not discounted.
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average taxes paid over the last three years ($2,333) and hence, the tax shield for Year 2is$2,333. This
approach is conservative in that the limit is applied every year when a company may opt to carry losses
forward to decrease tax liahilitiesin future years. An aternative approach isto limit the present value of
the tax shield to the present value of taxes paid for the 15-year period. Should the first approach appear to

overestimate cost impacts, the second approach may be examined as a sengitivity analysis.

Column 9 lists the annual cash outflow less the adjusted tax shield (Column 7 minus Column 8);
asite will recover these costs in the form of reduced income taxes. The sum of the 16 years of after-tax
expenses is $250,000 (1999 dollars), i.e., the sum of the capital expense ($100,000) and 15 years of O&M
($150,000). The present value of these payments is $194,267. The present value calculation takes into

account the time value of money and is calculated as:

cash outflow, year,

n
Present Vaue of Cash Outflows = ,
i-1 (1 + red discount rate)' !

The exponent in the denominator isi-1 because the real discount rate is not applied to the cash outflow in
Year 1. The present value of the after-tax cash outflow is used in the closure analysis to calculate the post-

regulatory present value of future earnings for a site.

The present value of the cash outflow is transformed into a constant annual payment for use asthe
annualized site compliance cost. The annualized cost is calculated as a 16-year annuity that has the same
present value as the total cash outflow in Column 9. The annualized cost represents the annual payment
required to finance the cash outflow after tax shields. 1n essence, paying the annualized cost each year and

paying the amounts listed in Column 8 for each year are equivalent. The annualized cost is calculated as:

real discount rate
1 - (red discount rate + 1)™"

Annualized Cost = Present value of cash outflows x
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where n is the number of payment periods. In this example, based on the capital investment of $100,000,
O&M costs of $10,000 per year, atax rate of 21.6 percent, and area discount rate of 7 percent, the site’'s
annualized cost is $20,565 on a pre-tax basis and $18,110 on a post-tax basis.?

The pre-tax annualized cost is used in calculating the cost of the regulation. 1t incorporates the
cost to industry for the purchase, installation, and operation of additional pollution control equipment as
well asthe cost to federal and state government from lost tax revenues. (Every tax dollar that a business
does not pay dueto atax shield isatax dollar lost to the government.) Post-tax annualized costs are used

to shock the market model because they reflect the cost to industry.
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APPENDIX B

FACILITY-LEVEL ANALYSIS

EPA used publicly available information to project facility-level impacts under the proposed
rule. EPA based its facility-level analysis on the U.S. Census Bureau’s 1997 Economic Census of the
following four industries: Animal (Except Poultry) Slaughtering (NAICS 311611), Meat Processed From
Carcasses (NAICS 311612), Rendering and Mesat Byproduct Processing (NAICS 311613), and Poultry
Processing (NAICS 311615). The Census provides detailed revenue and cost information by
employment class, which EPA used to build model facilities. To analyze facility-level impacts based on

the Economic Census data, EPA compared estimated compliance costs with four measures of income:

. Average establishment revenues

. Average establishment earnings before interest and taxes (EBIT)
. Average establishment net income

. Average establishment cash flow

Each level of analysis more closely approaches the goal of using estimated compliance costs to draw
strong inferences about definable impacts on the establishment, but each level of analysis requires
additional assumptionsto generate the test data. Thus, each level of analysis presents a tradeoff. For
example, the relationship between facility net income and the impact of compliance costs is much more
clearly defined than the relationship between facility revenues and compliance cost impacts. Estimating
average facility net income requires more assumptions than estimating average facility revenues,
however, and that increases the uncertainty about the baseline benchmark against which impacts are

measured.

Section B.1 presents an intuitive overview of the strategy EPA used to develop model facilities
and measures of their income. Average facility values and the variance of those values are discussed in
sections B.2.1 through B.2.4 below — one section for each of the four proposed levels of analysis.
Section B.3 describes issues concerning subcategorizing the proposed model facilities and matching

those facilities with the engineering model facilities. Section B.4 examines a question concerning the
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probability that some facilities may be projected to have negative income in the baseline. Section B.5

outlines some qualifications and limitations of the methodology used to model meat product facilities.

B.1 GENERAL MODELING STRATEGY

For each level of analysis, EPA’s strategy was similar. First, average revenues, net income, or
cash flow was estimated for model establishments of different sizes. EPA based its size classification for
developing model establishments on facility employment, taking advantage of the detailed information
the Census Bureau provides by employment class. Table B-1 presents the number of establishments by
employment class within each industry. The number of employment classes within each industry is large,
providing agood level of detail, and the number of observations within each employment classis
generally large. Thus, the average facility income measures should not be skewed by a small number of

atypical observations.

Using average income alone as the basis for projecting economic impacts on model
establishments imposes a limitation on the analysis. Simple comparison of average compliance costs
with the model facility’ s average income generates an al-or-nothing result: all facilities represented by a
particular model incur impacts identical to those of the model facility. For example, if the model facility
is projected to close because it incurs compliance costs exceeding cash flow, then all facilities
represented by that model are projected to close. In reality, however, incomes of the actual facilities that
the model represents compose a distribution around the mean income (i.e., the model facility’sincome)
for that group of facilities. Actual facilities that are smaller than the average, therefore, may be negatively
impacted by the proposed rule even if the model facility appears unaffected. Conversely, larger-than-
average facilities may be unaffected by the rule even if the model facility is affected.

To deal with this limitation, EPA estimated the distribution of facility income around the model
facility mean. In order to do this, EPA obtained from the Census Bureau a special tabulation of the
variances and covariances of important income components around their respective mean within each
employment class (U.S. Census Bureau. 2001). Combining this information with the assumption that
these observations are normally distributed around the mean, EPA constructed a distribution of

revenues, EBIT, net income, and cash flow for the group of facilities represented by each model. Given
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Table B-1
Number of Establishments by Industry and Employment Class, 1997

Number of Establishmentsin NAICS Industry:

311611: 311612:2 311615:
Establishment Size by Animal M eat Processed 311613:° Poultry
Number of Employees Slaughter From Carcasses| Rendering Processing
lto4 507 293 27 54
5t09 275 176 30 18
10to 19 225 206 40 15
200 49 141 246 81 35
50 to 99 79 140 62 A
100 to 249 64 143 0 67
250 to 499 33 68 0 79
500 to 999 21 25 0 97
1,000 to 2,499 39 0 0 70
2,500 or Greater 9 0 0 5
Tota 1,393 1,297 240 474

Source: U.S. Census Bureau, 1997a through 1997d.

@ Due to disclosure issues, the 500-t0-999-employee establishment size for NAICS 311612 (Meat Processed From
Carcasses) includes data for 2 facilities with employment between 1,000 and 2,499 and 1 facility with employment
greater than 2,500.

b Due to disclosure issues, the 50-to-99-employee establishment size for NAICS 311613 (Rendering) includes data
for 10 facilities with employment between 100 and 249 and 1 facility with employment between 250 and 499.



the large number of observations within each employment class (see Table B-1), the assumption of a

normal distribution around each mean should be acceptable.

Having generated a distribution around the model facility mean, EPA compared estimated
compliance costs with an appropriate benchmark for each model in order to project the number and
percentage of facilities estimated to close under the effluent guideline. Suppose, for example, that a
model facility has an average cash flow of $100,000. That model facility represents an entire class of
facilities, some of which will earn cash flow less than $100,000. If compliance costs are estimated to be
$40,000 for the model facility, then the model facility itself would not be projected to close, but other
facilities in the same class with cash flow of $40,000 or less would be expected to close. Given the mean
and variance of cash flow for that model class, the probability that facilitiesin that class earning less than
$30,000 in cash flow can be readily calculated. Multiplying that probability by the number of facilitiesin
the class resultsin the projected number of closures for that class. Multiplying the projected number of
closures by the average number of employees per facility in the employment class results in an estimate

of employment impacts.

This methodology isillustrated in Figure B-1. The curve represents the cumulative distribution
function for cash flow around the model facility average of $100,000. For the purpose of this
illustration, EPA set the standard deviation of the distribution equal to 100,000, and EPA assumed cash
flow is normally distributed.! The vertical line marking the estimated average annualized compliance
costs of $40,000 determines the probability of closure. Reading from the point on the graph where the
distribution function intersects the compliance cost marker, the probability that afacility earns cash flow
that is less than $40,000 per year is about 28 percent. Note, however, that the distribution function also
shows that about 16 percent of facilitiesin this class already have cash flow less than zero before the
regulation is promulgated (the point where the distribution crosses the $0 value). Therefore, the

incremental probability that afacility in this model class will close due to the regulation is about 12

! The standard deviation of adistribution is equal to the square root of the variance of the distribution. Thus,
standard deviation and variance are equivalent ways of measuring the dispersion of adistribution around its mean
value. A larger variance for agiven mean value reflects a more dispersed distribution; the curve in Figure B-1 would
be flatter.
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percent (28 percent minus 16 percent).2 Multiplying thisincremental probability of closure by the
number of establishmentsin the model class results in EPA’ s projected number of closures due to the

proposed rule.

To employ this modeling strategy, EPA must develop measures of several parameters used to
create the models. First, EPA must develop estimates of average model facility income in each classto
be examined. Second, it must estimate the variance — or dispersion — of income for each class. EPA
used a variety of publicly available data sources to develop its estimates of these parameters. Third, EPA
must estimate how income is distributed (i.e., the shape of the cumulative distribution function) in each
class. Asdescribed above, EPA assumes that facility income is normally distributed in each class.
Finally, EPA must match its model facilities devel oped from economic and financia data to the model
facilities used to estimate compliance costs based on engineering data. Each of these componentsin

EPA’s modeling strategy is examined in detail in the sections to follow of this Appendix.?

B.2 FACILITY INCOME

B.2.1 Facility Revenues

The Census Bureau publishes the value of total shipments by employment size for each NAICS
code, along with the number of facilitiesin that size class. The value of total shipments includes the
value of primary and secondary shipments as well as resale, contract, and other miscellaneous receipts.
This makes the value of total shipments a reasonable proxy for total revenues. EPA calculated average
facility revenues by employment class within each industry as the value of total shipments divided by the

number of establishments in each class. EPA obtained from the Census Bureau the variance of the value

2 EPA cannot evaluate the effect of the regulation on facilities with negative cash flow in the baseline
(“basdline closures’). Asdiscussed in Section 3.1.2, the basisfor EPA’s closure analysisis that an establishment
must have positive earnings prior to the regulation, and negative earnings after regulation. If an establishment has
negative earnings prior to the regulation, then it may very well close even if the regulation is never promulgated.
Thus, closure of such an establishment should not be considered an impact of the regulation.

3 EPA explored the implications of using different data sources to estimate the variance of income
distribution, as well as alternative assumptions concerning the distribution of income within each class. The
senditivity analyses are presented in Appendix E.
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of shipments around the mean within each employment class. Table B-2 presents the mean and standard

deviation of revenues for each employment class in the affected NAICS codes.

B.2.2 Facility EBIT

B.2.2.1 Average Facility EBIT by Employment Class

Next, EPA estimated average model facility EBIT in each class. EBIT is calculated by subtracting
cost of goods sold, general, sales, and administrative costs (GS&A), and depreciation and amortization
from total revenues. EBIT then becomes the basis for calculating model facility net income and cash

flow.

Aswith revenues, EPA compared estimated compliance costs and the distribution of EBIT by
employment class to project the number and percentage of facilities expected to incur costs exceeding
specified percentages of EBIT. There are no clearly defined thresholds for measuring impacts relative to
EBIT, asthere are for income measures like cash flow. Although clearly afacility would be projected to
closeif its pretax annualized compliance costs exceeded its EBIT, afacility would also be projected to
close if its compliance costs were some fraction of EBIT (i.e., if the facility also had to pay taxes and
make interest payments on loans out of EBIT to remain open). Nonetheless, using EBIT as a benchmark
against which to compare compliance costs is an improvement over using revenues alone as an income

measure, since the latter make no allowance for facility operating costs.

EPA used 1997 Economic Census data to estimate model facility EBIT and its variance by
employment class within each NAICS industry (U.S. Census Bureau, 1999a - 1999d). Facility revenues
were estimated by value of shipments. The Census Bureau provides most of the significant categories of
operating costs that would be included in EBIT. For each of the four meat product NAICS industries, the

Bureau provides:

. Payroll and material costs directly attributed to the employment class level

. Benefits, depreciation, rent, and purchased services attributed at the industry level
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Table B-2

Model Facility Income Mean and Standard Deviation by Employment Class

,I;IstA;gliSshmmt Income M easur e (x $1,000) Standard Deviation (x 1,000)
Employment
Size Class Revenues [Net Income | Cash Flow | Revenues |Net Income | Cash Flow
NAICS 311611: Animal (Except Poultry) Slaughtering
1lto4 $440 $28 $33 292 56 56
5t09 $1,265 $46 $55 842 89 89
10to 19 $2,655 $64 $36 1766 147 147
20t0 49 $8,413 $336 $382 5598 617 617
50 to 99 $22,490 $1,303 $1,438 14964 2260 2260
100 to 249 $69,474 $2,696 $3,248 46227 5211 5211
250 to 499 $160,914 $4,005 $4,714 107069 8024 8024
500 to 999 $262,734 $4,983 $6,924 174819 10403 10403
1,000 to 2,499 $677,948 $29,321 $33,489 451095 53662 53662
> 2,500 $1,426,054 $9,934 $18,501 948872 31988 31988
NAICS 311612: Meat Processed From Carcasses
1lto4 $413 $30 $40 381 81 81
5t09 $1,393 $152 $181 1286 320 320
10to 19 $2,845 $160 $204 2626 367 367
20t0 49 $7,452 $462 $562 6877 1079 1079
50 to 99 $19,049 $1,823 $2,045 17581 3819 3819
100 to 249 $52,075 $4,510 $5,450 48062 9936 9936
250 to 499 $105,066 $6,308 $7,555 96969 13266 13266
500 to 999* $172,089 $14,364 $16,840 158827 31591 31591
1,000 to 2,499 NA NA NA NA NA NA
> 2,500 NA NA NA NA NA NA
NAICS 311613: Rendering
1lto4 $360 $14 $40 1155 311 311
5t09 $3,818 $510 $572 5128 794 794
10to 19 $6,476 $608 $730 8697 1047 1047
20t0 49 $11,681 $1,879 $2,244 15688 3199 3199
50 to 99? $17,108 $2,406 $3,069 22976 4476 4476
100 to 249 NA NA NA NA NA NA
250 to 499 NA NA NA NA NA NA
500 to 999 NA NA NA NA NA NA
1,000 to 2,499 NA NA NA NA NA NA
> 2,500 NA NA NA NA NA NA
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Table B-2 (cont.)
Model Facility Income Mean and Standard Deviation by Employment Class

,I;IstA;gliSshmmt Income M easur e (x $1,000) Standard Deviation (x 1,000)
Employment
Size Class Revenues [Net Income | Cash Flow | Revenues |Net Income | Cash Flow
NAICS 311615: Poultry Processing
1to4 $258 $7 $18 158 28 28
5t09 $759 $23 $40 465 70 70
10to 19 $3,292 $453 $484 2017 631 631
20to 49 $11,721 $2,428 $2,564 7184 3266 3266
50t0 99 $14,881 $1,463 $1,618 9120 2225 2225
100 to 249 $29,999 $2,324 $2,745 18386 3966 3966
250 to 499 $71,300 $3,466 $4,602 43698 5956 5956
500 to 999 $117,768 $13,362 $14,784 72177 20658 20658
1,000 to 2,499 $182,579 $17,045 $20,179 111898 29094 29094
> 2,500 $321,884 $1,072 $7,856 197275 4551 4551

Dueto disclosure issues, data for 2 facilitieswith 1,000 < employment < 2,499, and 1 facility with 2,500
employment combined in lower category for NAICS 311612.

2 Dueto disclosure issues, datafor 10 facilities with 100 < employment < 249, and 1 facility with 250 < employment
<499 combined in lower category for NAICS 311613.



In addition to payroll and material costs, the Bureau provides capital expenditures and value added
directly attributed to the employment class level.

EPA used a additional assumptions to distribute industry-level costs to the employment class

level:

. Employment benefits were assumed to be proportionate to payroll.

. Depreciation was assumed to be proportionate to capital expenditures.

. Rent payments were assumed to be proportionate to capital expenditures.

. Building repairs were assumed to be proportionate to capital expenditures.

. Equipment repairs were assumed to be proportionate to capital expenditures.

. Communications were assumed to be proportionate to the value of shipments.

. Legal services were assumed to be proportionate to the value of shipments.

. Accounting services were assumed to be proportionate to the value of shipments.
. Data processing services were assumed to be proportionate to the value of shipments.
. Advertising services were assumed to be proportionate to value added.

. Refuse removal was assumed to be proportionate to material costs

Using capital expenditures to distribute depreciation, rent, and repair costs to the employment class level
is based on the implicit assumption that capital expenditures are proportionate to capital stocks. For
example, expenditures on building repairs are presumably a function of buildings owned; because that
information is not available, EPA used an additional assumption that in general, capital stocks by

employment class are proportionate to capital expenditures by employment class.

EPA thus calculated model facility EBIT as the average value of shipments (payroll, materia
costs, benefits, depreciation, rent, and all specified purchased services) within each employment class.
Because revenues, payroll, and cost of materials are the most significant components of EBIT, the error
introduced by distributing industry-level data among employment classes should be small. Table B-3
presents Census data used to estimate EBIT at the employment class level. For NAICS 311613
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Table B-3

Components of 1997 Earnings Before I nterest and Taxes Data by Industry

NAICS 311611

NAICS 311612

NAICS 311613

NAICS 311615

Dollars Per cent Dollars Per cent Dollars Per cent Dollars Per cent
Component (Millions) | of Costs | (Millions) | of Costs [ (Millions) | of Costs [ (Millions) [ of Costs
1997 Census of Manufactures Revenue Data Distributed by Employment Class
Total Value of Shipments® | $54,501.6] NA|  $25,005.5] NA[  $25719| NA[  $31,656.1] NA
1997 Census of Manufactures Cost Data Distributed by Employment Class
Total Payroll® $3,245.8 6.4% $2,324.5 11.7% $269.2 14.6% $4,036.5 15.6%
Total Cost of Materials* $45,996.3 90.1%| $15,846.5 80.0% $1,325.2 71.9%| $19,678.2 76.0%
1997 Census of Manufactures Cost Data Distributed by 6 Digit NAICS Industry

Tota Benefits $7105 1.4% $605.8 3.1% $72.1 3.9% $997.4 3.9%
Depreciation $340.0 0.7% $343.3 1.7% $95.5 5.2% $483.6 1.9%
Rental Payments $477.8 0.9% $124.8 0.6% $21.2 1.1% $139.9 0.5%
Purchased Services $289.2 0.6% $553.1 2.8% $59.0 3.2% $542.9 2.1%
Repair $188.3 0.4% $190.5 1.0% $47.7 2.6% $381.4 1.5%
Communication $13.1 0.0% $160.5 0.8% $2.3 0.1% $57.3 0.2%
Legd $14.0 0.0% $38.1 0.0% $1.2 0.1% $9.1 0.0%
Accounting $10.3 0.0% $11.1 0.1% $0.6 0.0% $6.1 0.0%
Advertising $38.3 0.1% $39.4 0.5% $3.6 0.2% $57.0 0.2%
Computer $6.6 0.0% $5.9 0.0% $0.4 0.0% $5.5 0.0%
Refuse Removal $18.7 0.0% $87.5 0.4% $3.1 0.2% $26.5 0.1%
Estimated Costs’ $51,059.6 100.0%| $19,797.9 100.0% $1,842.1 100.0%| $25,878.6 100.0%

Source: U.S. Census Bureau, 1997a through 1997d.
@ Totals presented in this table are from published Census data; average values per establishment used in calculations are based on revised data provided by Census
in aspecia tabulation.
b Calculated from Census data as the sum of payroll, materials, benefits, depreciation, rental, and purchased service costs.
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(rendering), payroll and material costs make up over 86 percent of estimated costs (where estimated
costs equal the sum of payroll, material costs, benefits, depreciation, rent, and purchased services). For
NAICS 311611 (dlaughter), 311612 (processing), and 311615 (poultry), payroll and material costs exceed
90 percent of estimated costs.

Table B-4 presents a sample calculation of average establishment EBIT by employment class
within each industry using these assumptions. With few exceptions, EBIT increases monotonically with
establishment size. For animal slaughtering establishments (NAICS 311611) and poultry processors
(NAICS 311615), EBIT for the largest employment class is smaller than EBIT for many other classes.
This might indicate that some of these very large establishments are cost centers for larger business

establishments.

B.2.2.2 Variance of EBIT by Employment Class

Although the variance of revenues (value of shipments) is directly provided by the Census
specia tabulation, the variance of EBIT needs to be estimated. EBIT isalinear function of its revenue
and cost components. Thus, the variance of EBIT can be estimated using the standard statistical
relationship where the variance of alinear function isitself alinear function of the variance and

covariance of its constituents.

To estimate the distribution of EBIT for each model facility, EPA used the variance and
covariance of the value of shipments (R), payroll (P) and material costs (M) for each employment class

provided by Census. Given that mean EBIT, X, for an employment classis:

Xg = Xg = Xp = Xy

where Xx; denotes the mean value of revenues, R, payroll, P, and material costs, M. EPA computed the

variance of EBIT, o2, as:
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Average Estimated Components of 1997 EBIT by Employment Class

Table B-4

Components of EBIT per Establishment

Establishment Number of Employment Purchased
Size by Number | Establish- Revenues® Costst Material Costs® Services Depreciation? EBIT
of Employees ments ($thousands) | ($thousands) | ($thousands) | ($thousands) | ($thousands) [ ($thousands)
NAICS 311611: Animal (Except Poultry) Slaughtering
lto4 507 $408.3 $37.7 $318.9 $9.7 $4.5 $37.6
5t09 275 $1,175.2 $111.0 $939.8 $18.5 $38.2 $97.6
10to 19 225 $2,465.9 $281.4 $1,969.9 $44.3 $20.0 $150.3
20t0 49 141 $7,814.5 $799.2 $6,173.2 $100.0 $42.8 $699.3
50 to 99 79 $20,890.8 $1,992.1 $16,159.2 $289.2 $125.0 $2,325.3
100 to 249 64 $64,534.8 $4,458.4 $53,391.3 $1,129.5 $512.8 $5,042.8
250 to 499 33 $149,473.0 $9,254.7 $130,659.0 $1,609.5 $658.3 $7,291.5
500 to 999 21 $244,054.0 $20,216.7 $202,413.0 $3,996.5 $1,803.4 $15,624.4
1,000 to 2,499 39 $629,747.0 $46,913.2 $518,008.0 $38,844.5 $3,871.4 $52,109.9
2,500 or Greater 9 $1,324,664.0 $81,251.8 $1,191,097.0 $17,308.1 $7,958.6 $27,048.4
NAICS 311612: Meat Processed From Carcasses
lto4 293 $383.3 $51.8 $261.5 $14.9 $9.9 $45.2
5t09 176 $1,294.4 $167.3 $755.0 $47.6 $27.2 $297.3
10to 19 206 $2,642.5 $409.7 $1,693.0 $78.5 $41.0 $420.3
20to 49 246 $6,921.8 $1,013.9 $4,660.3 $191.2 $93.0 $963.4
50 to 99 140 $17,694.5 $2,384.4 $11,392.4 $467.4 $205.4 $3,244.9
100 to 249 143 $48,372.6 $5,563.8 $32,007.8 $1,574.0 $872.6 $8,354.4
250 to 499 68 $97,595.6 $11,591.7 $65,486.4 $2,573.0 $1,157.9 $16,786.6
500 to 999* 25 $159,854.0 $20,177.4 $106,698.0 $4,647.7 $2,300.5 $26,030.4
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Average Estimated Components of 1997 EBIT by Employment Class

Table B-4 (continued)

Componentsof EBIT per Establishment
Establishment Number of Employment Purchased
Size by Number | Establish- Revenues® Costst Material Costs® Services Depreciation? EBIT
of Employees ments ($thousands) [ ($thousands) | ($thousands) | ($thousands) | ($thousands) | ($thousands)
NAICS 311613: Rendering
1to4 27 $798.8 $30.3 $645.5 $22.1 $24.0 $27.0
5t09 30 $3,546.5 $237.8 $2,240.0 $58.6 $57.5 $952.6
10to 19 40 $6,015.4 $538.8 $4,105.3 $110.8 $113.4 $1,147.1
20t0 49 81 $10,850.3 $1,378.1 $5,539.5 $296.6 $338.9 $3,297.2
50 to 99 62 $15,891.5 $2,753.3 $7,684.8 $516.0 $615.6 $4,321.7
NAICS 311615: Poultry Processing
1lto4 54 $239.6 $42.4 $160.4 $13.5 $10.8 $12.6
5t09 18 $705.4 $132.3 $496.1 $20.2 $15.6 $41.2
10to 19 15 $3,057.5 $304.2 $1,820.4 $47.3 $29.3 $356.4
20t0 49 35 $10,888.1 $307.3 $5,700.2 $195.8 $126.2 $4,058.6
50 to 99 34 $13,822.7 $1,592.7 $9,291.6 $223.4 $144.7 $2,570.2
100 to 249 67 $27,866.4 $4,145.4 $18,567.2 $558.3 $391.0 $4,204.5
250 to 499 79 $66,230.9 $9,074.6 $44,573.7 $1,4735 $1,055.5 $10,053.7
500 to 999 97 $109,395.0 $16,393.6 $66,878.5 $1,979.3 $1,320.9 $22,822.8
1,000 to 2,499 70 $169,598.0 $30,106.8 $102,010.0 $3,999.1 $2,911.2 $30,570.8
2,500 or Gresater 5 $298,999.0 $58,473.6 $215,803.0 $38,164.4 $6,301.3 $10,256.7

#Includes datafor 1 facility with employment greater than 2,500 and 2 facilities with employment between 1,000 and 2,499, due to disclosure issues.
b Includes data for 1 facility with employment between 250 and 499 and 10 facilities with employment between 100 and 249, due to disclosure issues.
¢ Census value of shipments by employment class (including value of secondary shipments and miscellaneous receipts).

4 Sum of Census payroll by employment class and Census industry benefits attributed to employment class by EPA using percentage of payroll.

¢ Census materia costs by employment class.
fSum of al other Censusindustry costs attributed to employment class by EPA using the following factors: rent and repairs—percentage of capital expenditure
(assumed proportionate to capital stocks); advertising—percentage of value added; refuse removal—percentage of material costs; communication, legal,

accounting, and computer services—percentage of total shipments.
9 Censusindustry depreciation attributed to employment class by EPA using percentage of capital expenditure (assumed proportionate to capital stocks).
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where 0,2 and o;; represent the variance and covariance of revenues, payroll, and material costs
respectively (Mendenhall et al., 1990). Although payroll and material cost do not comprise all operating
expenses included in EBIT, they do comprise the vast majority of EBIT. Hence, excluding the variance

for the remaining components should not cause a significant error in the variance estimate.

B.2.3 Facility Net Income
B.2.3.1 Average Facility Net I ncome by Employment Class

EPA calculated net income for each employment class model facility in each industry from
EBIT, using additional assumptions to estimate tax and interest payments. Data for these two additional
components of net income were derived from two Census Bureau publications, Annual Survey of
Manufactures (ASM) and Economic Census, along with the Internal Revenue Service code. Because one
must use an additional layer of assumptions to estimate net income from EBI T, the uncertainty associated

with the net income estimate is greater than that for EBIT.

Estimating tax paymentsis relatively straightforward. EPA assumed that establishment EBIT is
equal to business entity EBIT as the basis for calculating taxes. To estimate facility tax payments, EPA
multiplied the model facility’s EBIT by the sum of the relevant federa corporate income tax rate and the
average state corporate income tax. To estimate net income, EPA subtracted the estimated tax payment
from EBIT for each model facility.

EPA estimated interest payments using a combination of ASM data on past investment by
industry, Census data on relative investment in buildings and equipment, and assumptions about
investment behavior. EPA first scaled ASM time series data on industry investment, which is based on
Standard Industrial Classification (SIC) codes, to represent the current NAICS meat product industries.
EPA then used the average percentages of meat product industry investment in equipment and structures,
as presented in the Economic Census, to divide the ASM investment time series into those two

components.
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In estimating interest payments from the time series of past investment in equipment and
structures, EPA made a series of assumptions concerning industry borrowing behavior. EPA assumed
that:

. All investment in each year was funded through bank loans.

. The interest rate on those loans was equal to the nominal prime rate for that year plus 1
percent. (Since ASM investment time series data is in nominal terms, a nominal interest
rate is appropriate.)

. The average loan period was 7 years for equipment and 25 years for structures.

Using these assumptions, EPA developed atime series estimate of |oan payments made by the industry,
and the portion of each year’ sloan payments accounted for by interest (e.g., using the Lotus @IPAYMT
function). Total interest payments in the baseline year equals the sum of this year’s interest payments on
the stream of past years' investment.* Interest payments were then attributed to each employment class
based on the percentage of industry investment accounted for by that employment class in the 1997
Census. Table B-5 presents a sample calculation of establishment net income by industry and
employment class using the methods described above for attributing tax and interest payments to

employment classes.

B.2.3.2 Distribution of Net I ncome Within Employment Class

EPA aso estimated the variance of net income for each model facility from its estimated
variance for EBIT. If the mean of a distribution is multiplied by some scalar a, then the variance of that
distribution will change by the square of a. That is, if the mean net income for amodel facility is some
percentage of facility EBIT (X, = axg), then the variance of facility net incomeis equal to the square of
that percentage multiplied by the variance of EBIT (02, = a@%0%). EPA used the ratio of facility net
income to EBIT to determine the scalar for estimating the variance of net income (adjustments to
variance are discussed in more detail in Section B.4.3). The estimated mean and variance for net income

in each employment class by NAICS code is presented in Table B-2.

4 For example, interest payments on equipment investment for the year 1997 would equal the sum of interest
paid in year 25 of loans from 1973 plustheinterest paid in year 24 of loans from 1974, and so on.
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Example of Average Estimated 1997 Net Income and Cash Flow by Employment Class

Table B-5

Establishment |Number of Estimated EBIT, Net Income, and Cash Flow per Establishment
Size by Number | Establish- EBIT Taxes’ I nter est? Net Income Cash Flow
of Employees ments ($ thousands) ($ thousands) ($ thousands) ($thousands) | ($thousands)
NAICS 311611: Animal (Except Poultry) Slaughtering
lto4 507 $37.6 $3.1 $3.7 $25.7 $30.2
5t09 275 $97.6 $47.8 $6.8 $43.0 $51.3
10to 19 225 $150.3 $74.2 $16.5 $59.5 $79.6
20to0 49 141 $699.3 $351.6 $35.3 $312.4 $355.2
50 to 99 79 $2,325.3 $1,011.7 $103.2 $1,210.4 $1,335.4
100 to 249 64 $5,042.8 $2,115.0 $423.3 $2,504.5 $3,017.3
250 to 499 33 $7,291.5 $3,028.0 $543.4 $3,720.1 $4,378.4
500 to 999 21 $15,624.4 $9,507.4 $1,488.5 $4,628.5 $6,431.9
1,000 to 2,499 39 $52,109.9 $21,677.7 $3,195.5 $27,236.7 $31,108.1
2,500 or Greater 9 $27,048.4 $11,252.2 $6,569.0 $9,227.3 $17,185.8
NAICS 311612: Meat Processed From Carcasses

lto4 293 $45.2 $9.8 $8.0 $27.4 $37.3
5t09 176 $297.3 $133.9 $22.0 $141.4 $168.6
10to 19 206 $420.3 $238.3 $33.1 $148.9 $189.9
20to 49 246 $963.4 $458.8 $75.1 $429.4 $522.4
50 to 99 140 $3,244.9 $1,385.1 $166.0 $1,693.8 $1,899.2
100 to 249 143 $8,354.4 $3,459.6 $705.3 $4,189.6 $5,062.2
250 to 499 68 $16,786.6 $9,990.8 $935.9 $5,859.9 $7,017.8
500 to 999* 25 $26,030.4 $10,828.6 $1,859.4 $13,342.3 $15,642.9
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Example of Average Estimated 1997 Net Income and Cash Flow by Employment Class

Table B-5 (continued)

Establishment |Number of Estimated EBIT, Net Income, and Cash Flow per Establishment
Size by Number | Establish- EBIT Taxes’ I nter est? Net Income Cash Flow
of Employees ments ($ thousands) ($ thousands) ($ thousands) ($thousands) | ($thousands)
NAICS 311613: Rendering
lto4 27 $27.0 $5.8 $3.1 $13.1 $37.0
5t09 30 $952.6 $454.4 $24.7 $473.5 $531.0
10to 19 40 $1,147.1 $533.4 $48.7 $565.1 $678.5
20t0 49 81 $3,297.2 $1,406.3 $145.4 $1,745.5 $2,084.4
50 to 99 62 $4,321.7 $1,822.3 $264.1 $2,235.4 $2,851.0
NAICS 311615: Poultry Processing

lto4 54 $12.6 $2.7 $3.8 $6.1 $16.8
5t09 18 $41.2 $8.9 $10.8 $21.5 $37.1
10to 19 15 $356.4 $415.4 $20.3 $420.7 $450.0
20to0 49 35 $4,058.6 $1,715.4 $87.6 $2,255.5 $2,381.7
50 to 99 34 $2,570.2 $1,111.2 $100.4 $1,358.6 $1,503.3
100 to 249 67 $4,204.5 $1,774.7 $271.4 $2,158.5 $2,549.5
250 to 499 79 $10,053.7 $6,101.4 $732.5 $3,219.8 $4,275.3
500 to 999 97 $22,822.8 $9,494.3 $916.7 $12,411.8 $13,732.7
1,000 to 2,499 70 $30,570.8 $12,717.5 $2,020.3 $15,833.0 $18,744.3
2,500 or Greater 5 $10,256.7 $6,183.8 $3,077.0 $995.9 $7,297.1

& Includes datafor 1 facility with employment above 2,500 and 2 with employment between 1,000 and 2,499, due to disclosure issues.
b |ncludes datafor 1 facility with employment between 250 and 499 and 10 facilities with employment between 100 and 249, due to disclosure

i SSUEs.

¢ EPA assumed that average establishment EBIT by employment class equals average firm EBIT by employment class; EPA applied the federa
corporate income tax rate and the average state corporate income tax rate to establishment EBIT.
d Calculated by scaling 4-digit ASM investment data to 6-digit NAICS industry data; buil ding/equipment investment split based on 1997 Census
data; all investment assumed financed by loans; interest rate assumed equal to “prime plus 1 percent”; loan periods assumed to be 15 yearsfor

equipment and 30 yearsfor structures.
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Note that the link between impacts measured by comparing net income with compliance costsis
much stronger than the link between revenues and compliance costs, although not stronger than the link
between cash flow and compliance costs. However, because the estimate of net income is dependent
upon a series of assumptions, the uncertainty concerning the accuracy of the net income measure is
greater than for revenues. Thus, this analytic approach represents a tradeoff between the accuracy of the

income measure and the certainty of the impacts based on that measure.

B.2.4 Facility Cash Flow

Cash flow is calculated as net income plus depreciation. Depreciation was estimated for the
calculation of model establishment EBIT as described in section B.2.2.1 above. Estimated model facility
cash flow is presented in Table B-5 aong with net income estimates.

The distribution for estimated cash flow has an identical variance to net income, but alarger
mean because depreciation is added to the mean of net income. The probability that cash flow isless
than zero tends to be about 3 percent to 5 percent smaller than the probability that net incomeis less than

Z€ero.

Cash flow is the preferred method in financial management to evaluate investments (FASB,
1996; Brealey and Meyers, 1996; Brigham and Gapenski, 1997). When post-compliance cash flow is
negative, the facility can be reasonably projected to close. Thisisthe basis of the closure model (see
Section 3.1.2 for more detail). Once again, however, given the additional assumption required to
estimate cash flow from net income, there is a tradeoff between the level of certainty regrading impacts

and the precision of the income measure.

EPA uses cash flow to estimate the number of potential facility closures and related employment
impacts from the effluent guidelines by comparing posttax annualized compliance costs and cash flow.
Cash flow is also used to cal culate the number of facilities with compliance costs greater than 3 percent,

5 percent, or 10 percent of revenues.
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B.3 SUBCATEGORIZATION, DISCHARGE TYPE, AND FACILITY SIZE

B.3.1 Basisfor Subcategorization

To develop the engineering models used for estimating compliance costs and pollutant load
reductions, EPA classified meat products industry based on the type of meat produced at the facility:

. Red meat (primarily beef and pork)

. Poultry (primarily chicken and turkey)

. Mixed (both red meat and poultry)

. Rendering products or meat byproducts (either red meat or poultry)

and the type of processes performed at the facility:

. First processing (slaughter)
. Further processing
. Rendering (the process resulting in meat byproducts)

The meat type and process classes resulting from this classification consist of combinations of the
processes for each meat type. For example, a poultry facility may perform any of the following six
combinations of processes, each one of which will placeit in adifferent subcategory: (1) first
processing, (2) further processing, 