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SECTION 1
INTRODUCTION

Under the Clean Air Act of 1990, the U.S. Environmental
Protection Agency (EPA) is required to propose and promulgate
National Emission Standards for Hazardous Air Pollutants (NESHAP) .
- In keeping with this requirement, the EPA proposed a standard to
control perchloroethylene (PCE) air emissions from dry cleaning
facilities on December 9, 1991. The purpose of this analysis is
Lo evaluate the impacts of the final NESHAP for promulgation
(referred to as final standards or standards in the balance of
this report).

The economic and financial impacts of the regulatory
alternatives considered for proposal were estimated in the
Economic Impact Analvsis of Requlatory controls in the Drv

Cleaning Industrv (EPA, 1991). A copy of the 1991 report appears

in Appendix A of this report. This report follows the same

methodology and assumptions included in EPA’s 1991 report.

Public comments in response to the promosed NESHAP raised
severai issues, including concerns about possible air and water
quality impacts associated with carbon adsorber (CA) control
@evices and about the use of additional controls designed to
reduce fugitive emissions from transfer machines. The final
s:andards:evaluated:in‘chis:report‘reflecciEPA‘S rasponse co chese
issues. Furthermore, the impacts reported in this analysis
"include recordkeeping costs, which Were not included in the
impacts reported in Appendix A.

The=scandardsroutiihed;in.thi51analysis;willﬂpocencially
affecr dry cléaners in two industry sectors: commercial dry
cleaners (SIC'7216) and industrial dry cleaners (SIC 7218). Coin-
operated. facilities (SIC 7215) are not included in. this. analysis
because»nozfacilitieS-in;this:sector are- projectad’ to incur
impacts. Cbmmercial facilities are the most prevalent type of dry
cleaners and are generally located in éhopping centers and near
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densely populated areas. Industrial plants usually rent uniforms

and other items to their industrial or commercial users and are
generally larger than commercial and coin-operated facilities.
Appendix A contains a profile of the affected industry sectors.

This section provides an overview of the proposed standards,
a description of the requirements of the final standards, and a
summary of the impacts of the final standards. Section 2 contains
the estimated costs of the control requirements and describes the
methods used to project owners’ responses to these control costs.
Sections 3.and 4 describe the methods used to compute economic and
financial impacts of the standards; these sections also report the
results of the analysis.

‘1.1 REQUIREMENTS AND IMPACTS OF THE PROPOSED STANDARDS

Under the proposed standards all existing facilities with
greater than $100,000 in annual receipts are required to install
vent controls to limit PCE emissions. Coﬁtrol equipment
requirements under the proposed standards vary with the industry

“'sector and machine technology. These control requirements are
shown in Table 1-1. (See Appendix A for a description of the
machine technologies identified in Table 1-1.)

The projected price and output adjustments, welfare impacts,
and plant closures due o the proposed standards are shown in.
Table 1-2. The methods and assumptions used to compute these
impacts are described in Appendix A. The price and output
adjustments are short-run effects. Almost all new dry‘cleaning
machines are equipped with built-in vent controls that satisfy the
raquiremencs. of the- proposed standards. The current stock oL
uncontrolled machines would have been. replaced with controlled
machines even in the baseline. Consequently, long-run price and
output adjustments are zero.

The producer and consumer welfare costs reported in Table 1-2
are projected for the first vear of the- regulation. Fewer losses
will be incurred in 14 subsequent years as a result of replacing
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TABLE 1-1. CONTROL TECHNOLOGY REQUIREMENTS UNDER THE PROPOSED
STANDARDS BY INDUSTRY SECTOR AND MACHINE TYPE

Industry Sector and

Machine Type Control Technology Requirement

Commercizl

Dry-to-Dry CA or Refrigerated Condenser (RC)

Transfer (uncontrolled) , ca

Transfer (RC controlled) No additional control required
Industrial

Dry-to-Dry ~ CA or RC

Transfer ) - ca

e
Source: U.S. Environmental Protection Agency. 1591. Economic Impact
i i G) i . Final
report prepared for the U.S. Environmental Protection. Agency, Office

of Air Quality Planning and Standards, EPA 450/3-91-021.

existing uncontrolled machines with controlled machines, even at
baseline. Fifteen years after the regulation takes effect,
producer and consumer welfare costs are zero, assuming that the
current stock of uncontrolled machines is replaced with controlled
machines in the baseline over this time period. The plant closure
projections assume. chac Chefshort~run“induscry'oucpu:,reduc:ions
are achieved by closing the smallest affected‘facilities.

The estimated regulatory costs of the proposed standards
result in short-run price and output adjustments that are
relacively’smalll(less:chan,one;percentiin;absolute;value). The.
estimated loss ih consumer welfare- is $6.7 million for the
commercial. sector. Producers in the commercial sector lose an
estimated $4.8 million in welfare. Note that these welfare losses.
only consider the costs of controlling emissions. The benefits
associated with changes in environmental quality are not included
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in the estimates of welfare impacts. Unde; the proposed
standards, 28 plant closures are projected for the commercial
sector.

The output reduction shown in Table 1-2 was used to project
‘worker displacements resulting from the proposed standards. The
projected worker displacemencs assume that layoffs are
proportional to the short-run industry output reductions. Under
the proposed standards, it is projected that 354 workers will be
displaced. The projected worker displacement . costs are based on
the progected displacements and are one-time (nonrecurrlng) costs.
Under the proposed standards, projected worker dlsplacement costs
total $10.2 million. Implicit in the estimated displacement costs
is the assumption that this beseline:output reduction--and the
corresponding reduction in employment--would have been accounted
for through attrition ratﬁer than through worker dislocation. In
.other words, the present value of foregone future dlsplacement is
assumed to be zero.

In addition to the economic . impacts, EPA estimated financial
impacts due.to the proposed standards under two financial
scenarios: Financial Scenario T, which assumes a positive
relationship between firm size and baseline flrm financial
condition and Financial Scenario IT, which assumes that the number
ofafirmszin,below-ave*age, average., and above-average baseline
financial condition is proporticnately dlstrlbuted across firms of
all sizes. The firm financial analysis used the costs estimated
for the economic impact analysis to project changes in the
financial viability of]affected dry cleaning firms. Under
Financial Scenario: no:changes.inaownership,are\projec:ed.

Under Financial Scenario II, 669 changes in ownership are
projected because of capital availability constraints.

1.2 REQUIREMENTS OF' THE FINAL STANDARDS’

Three categories of requirements contained in the final
standards were evaluated for this analysis: vent control
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requirements, room enclosure requirements, and recordkeeping
requirements. The control requifements vafy.by industry sector,
type of dry cleaning machine, level of output, baseline vent
control device, and designation as a major or area source. Major
sources include facilities emitting 10 or more tons of PCE per
year; area sources include facilities emitting less than 10 tons
of PCE per year. For this analysis, it was assumed that major
sources include all industrial facilities and commercial
facilities with greater than $100,000 in annual receipts that
operate unconctrolled transfer machines.

Table 1-3 contains the control technology requirements for
dry cleaning machines under the final standards. All dry-to-dry
and transfer machines at facilities with output levels
corresponding to more than S75,000-in annual receipts are subject
Lo vent control and recordkeeping requirements. The vent contzrol
requirements specify that uncontrolled facilities install RCs.
Facilities above $75,000 thét use CA control devices in the
baseline are not' required to purchase and install RC control
devices until their CA requires replacement.

Room enclosure requirements apply only_to major sources that
use transfer machines or reclaimers (dryer used in combination
with a transfer washer or dry-to-dry machine). In this analysis,
it was assumed that room enclosurss are raquired for all
industrial dry cleaners wic.. ctransfer machines and for commercial
facilities over $100,000 in receipts operating transfer machines
without baseline control devices. Room enclosure requirements
include a small ca (approximately one-third the size of a CA used
Ior process. vent. controls) to capture- and. concrol fugitive
emissions from transfer machines.

The control requirements contained in Table 1-3 are for

" exiscing dry cleaning machines. New dryfto-dfy machines. are
subject to the same requirements (including RC vent controls and
recordkeeping) as existing dry-to-dry machines with one exception:

1-6




Buidesyprooey = ot
sansofoug mooy = Fy
I9susplio; pajershrijey = oy

TSUII9 ] peaeTAfIqqy 03 Aey

*s3dieoax yenuue ut 000'00T$ I9A0 axe sar3lT[IoR] TeTIISNpUT [{® jeya poumsse ST It swﬁmxacnn s1Y3y ur °¢
~1ajsuexy
Butyjoro Butinp pesestex suotssiwe aar3Irhny syj eanzdeo o3 yo Aaqam e sapnfoutg uqmimwﬁzvmm mm eyl *z
, *Juswedwidst seatnbax eofAsp [0IJUOD JuUaA JUSIIND ateyy usym DY uw 11»3sug
pue aseyoand o3 pairinbax sar syorjuos jJusa sutrteseq yjrm sidreosx tenuue -ut ooo.mww o0 BotiT{Towg -1

“mmuva
M p | - - —-— = - —_— . sex . R isjsuexs, -
N M I —_— — — - _— —_— ON I9jsueay,
. - - - - - - s9% A1d-o03-Kag
A M - - - - -~  —  ©oN \.Gq_..ou-ba t
rerrysnpur
M A M 83X Isjsue],
p M M M M M ON : : I9jsuey],
M M M 89X \GQ:SLGQ
p MoooN MoooA oN A1a-03-Aag
eSS
Ny a9 o} | it a4 o} )it a4 O To13uo) usp  ABorouyosd, suTYoeR
sutrraseq pue 103095 Axjsnpty
§3d1909y §3dioo9y [enuuy §3dioosyg ,

Tenuuy 001§ I9A0 M00TS 03 GL§ - Tenuuy 3GL$ xopupn

,mam<ﬂz<ﬁm TYNId JHL 30 mHZmZMMH:Omm TE-T. 1YY




new dry-to-dry machines at major source facilitcies are required to
install both RC and CA devices. New transfer machines are
effectively banned under the final standards through a requirement
to emit no emissions during clothing transfer.

1.3 IMPACTS OF THE' FINAL STANDARDS

Impacts due to the final standards were projected using an
integrated approach that combines an economic impact analysis with
a firm financial analysis. The approach was integrated by using
inputs from each type.of analysis to compute impacts in the other.
For example, financial impacts were based on the costs computed in
the economic analysis. 1In turn, economic impacts were based on
the costs of capital computed using data on the financial status
. of firms in the industry. ’

1.3.1 Economic Impacts

The economic impacts of the standard were computed using a
methodological and empirical approach based on the principles of
applied microeconomics. Economic impacts were quantified through
estimating market adjustments of price and output and estimating
corresponding effects on consumer and producer welfare. The
effects of the standards on employment and plant closures were
also quantified as part of the economic impact analysis. The kevy
slemencs of the economic znalysis are- as follows:

* Analyzed impacts using a model plant approach that

characterizes machine technology, machine capacity, and
operating practices of typical dry cleaning machines.

Impacts are measured at multiple capacity utilization
levels for each model plant.

* Analyzed impacts using an urban/rural model market
approach. Model markets differenciare the market for dry
cleaning services by number of facilities in the market,
the share of affected and unaffected. facilities in the
market, the baseline price of dry cleaning services, and
the projected behavioral response to regulation.

* Computed annualized compliance costs using engineering data

and an est;mated weighted average cost of capital (WACC)
for firms in below-average, average.. and: above-average:
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financial condition (consistent with the distribution of
financial condition used in Financial Scenario II).

« Estimated short-run price and output adjustments and
correspending consumer and producer welfare impacts using
applied microeconomics. (Welfare impacts computed in this
analysis consider only the SOSLsS of controlling emissions.
The benefits associated with changes in environmental
quality are not included in the estimates of welfare
impacts.) .

* Projected net plant closures based on the assumption that
the entire reduction in output is accounted for by the
smallest affected plants leaving the industry.

*+ Estimated one-time worker displacements and displacement
costs.

The price and output adjuSCments projected for the final
staﬁdards are all felatively small (<2.5 percent in absolute
value). In the commercial sector the net welfare impacts are an
estimated -%$25 million. 1In the industrial sector, a welfare gain
of $607,000 is projected. The output reduction in the commercial
Sector results in an estimated 259 plant closures and -$23.4
million in worker displacement costs.

1.3.2 Fipancial Tmpacts

As previously mentioned, the financial analysis of affected
dry cleaning firms was based on the costs computed for the
economic analysis. Ownership impacts were. sstimated asing
financial data on the distribution of firm financial health. The
changes in firm financial Status and capital availability for
firms of different sizes and financial condition were estimated in
the financial analysis. Key elements.of the financial analvsis
are as: follows:.

-rUtilized’a,baseline>distribution of- commercial dry cleaning

firms by financial condition and firm size under two
financial scenarios.

« Evaluated the availability of funds to firms &6f different
baseline financial condition and different output levels.
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» Evaluated profitability impacts on firms by baseline
ﬁinancial status and baseline output level.

* Projected changes in ownership due to profitability impacts
and capital availability constraints.

Projected changes in ownership due to the promulgation
requirements all result from capital availability constraints.
The estimated number of projected changes in ownership ranges from
0 to 834, depending on the financial scenario.
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SECTION 2
OWNERS’ RESPONSES TO THE FINAL STANDARDS

Owneré of affected facilities have several options for
responding to thé standards. This section reports the estimated
control costs associated with the control requirements of the
final standards, characterizes the owners’ options for responding
to these requirements, and describes the methods used to project
the owners’ responses.

2.1 CONTROL COSTS

' The promulgation requirements evaluated in this report
include vent controls, room enclosures,  and recordkeeping
requiréments (see Table 1-3). Affected entities will potentially
incur initial and recurring costs as a result of these
krequirements. Tables 2-1 and 2-2 report the capital (initial) and
annual operating (recurring) costs associated with the vent
control requirements and room enclosure requirements estimated for
facilities with $75,000 or more in annual receipts. Tables 2-3
and 2-4 report the initial and recurring recordkeeping costs for
facilities with RC-controlled machines and CA-controlled machines,
respectively. Costs reported for recordkeeping requirements
include leak detection and repair costs. Costs reported in Tables
2-1 through 2-4 are net of any solvent racovery savings associaced
with the contrbls.

2.2 OWNERS' RESPONSES TO CONTROL REQUIREMENTS

The owners of dry cleaning facilities potentially affected bv
the requirements of ther standards may respond: in. several wavs..

Cwners can invest in the required vent. controls. and room.
enclosures, switch solvents, accelerate the purchase of new dry-
to-dry machines with built in RCs, or cease: operations. These.
owners must evaluate their alternatives, assess the benefits and
costs of each, and respond in some manner. Owners generally
respond in the way that maximizes the net-present value of the.
£irm.. ‘
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If the expected costs of operating the plant exceed the
expected revenues, the owner(s) of the plant closes it. If the
expected revenues of operating the complying plant exceed the
expected costs, it is economically viable, so the owner(s) will
likely keep the plant or gell it. Owner(s) keep the plant if they
have and/or can borrow the funds required for the capital
investment. If, however, they.neither have nor can borrow the
required funds, they may decide to sell the plant. Potential
changes in ownership due to capital constraints are discussed in
Section 4. The discussion that follows, however, assumes that
owner (s) continue operating the plant.

All dry cleaning facilities in the commercial and industrial
sectors are required to perform recordkeeping activities.
However, owners have several choices for complying with the vent
control and room enclosure requirements. The choice that the
plant owner(s) makes depends on the sector, the machine type, the
level of baseline control, and financial condition of the plant
owner (s). Assuming that the owner(s) does not cease operating in
response to the standards leaves three basic options for affected

entities: (1) invest in the required vent control device (dry-to-

dry and transfer) and/or room enclosure (transfer), (2) accelerate
the purchase of a new dry-to-dry machine with the required venc
controls, or (3) switch solvents. Solvent substitution is not a
cost-less option for most drv cleaners for many resasons, :including
higher solvent prices, differences in the cleaning properties of
solvents, and the compatibility (or lack thereof) of alternative
solvents with existing equipment. Although other solvents are
used in some dry cleaning olants, none are currently considered
Zeasible for widespread. substitution for PCE. {(EPa, 1991).
Consequently, solvent substitution is not considered furcther in
this analysis.

Table 2-5 identifies the relevant response options' for all
facilities required to meet requirements beyond recordkeeping
Facilities required to meet requirements beyond the recordkeeping

requirements include the- following:.
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TABLE 2-5. RESPONSE OPTIONS FOR DRY CLEANERS SUBJECT TO
REQUIREMENTS BEYOND RECORDKEEPING UNDER THE FINAL

STANDARDS : ,
Industry . .
Sector and Baseline Annual Receipts per Facility
Machine Vent o ‘
Technology Control’ - $75 to S$100K Over S$100K
commercial ,
Drxy-to-Dry. None « RC + RK(RC) s RC + RK(RQC)
| * D/D(RC) + RK(RC) =+ D/D(RC) + RK(RC)
Transfer . None *« RC + RK({(RC) « RC + RK(RC) + RE
* D/D(RC) + RK(RC) =+ D/D(RC) + RK(RC)
I 3 3 1 * .
Dry-to-Dry None - ¢« RC + RK(RQ)
+ D/D(RC + CA) + RK(RC)
Transfer None -— - RC. + RK(RC) + RE
' + D/D(RC.+ CA) + RK(RC)
Transfer RC - » RK(RC) + RE .
Transfer ca’ -— . * RK(CA) + RE
« D/D(RC + CA) + RK(RC)
Notes:

1. For this analysis, it was assumed that no industrial facilities have less
than $100,000 in annual receipts.

2. FacilitiesAwith‘lessvthanzs75.000:in.annuél,receipts are subiject to
recordkeeping requirements only. Consequently, these small facilitcies
are not included in this table.

Definition of Terms:

RC = Purchase and install a refrigerated condenser.

RK(RC) = Perform recordkeeping activities required for facilities
with a refrigeratsd condenser.

D/D(RC) = Accelerate: therpurchase: of: a. new- dry-fo-dry- facility with a
built-in refrigeraced condenser.

RE Build a room. enclosure with a. small carbon adsorber.

i

D/D(RC" +-Ca)

Accelerate the purchase of a new: dry-to-dry facility with a
built-in refrigerated condenser and install a small carbon
adsorber. .

RK{(CA)- = Perform:recordkeeping;activitieé.:equired'forwfacilities
with a carbon adsorber. ’




commercial facilities with more than $75,000 in annual
receipts that operate uncontrolled dry-to-dry machines,

commercial facilities with more than $75,000 in annual
receipts that operate uncontrolled transfer machines,

industrial facilities that operate uncontrolled dry-to-dry
machines, and

industrial facilities that operate either uncontrolled or
controlled transfer machines.

For this analysis, it was assumed that owner(s) will select
the least costly option in present value terms. The net present
cost (NPC) of éach available option was computed using data from
the control costs presented in Tables 2-1 through 2-4 and the
capital costs of a new dry-to-dry machine (:epcrted in Appendix A,
Table 2-10). The following equations were used to compute the NPC
of the options identified in Table 2-5:

+ Installing and operating an RC

n-1
' Orc
= z [ ] .
NPCrc = Krc + oo T s oy |1ERST

or

(1 + &)t (1 + )7

=

n-1
Q X
NPCrc = Kge + Z [—BL‘]+[_BQ_]ifn>7
» Accelerating the purchase of a new dry-to-dry machine with
an RC

14
O
NPCpp = Kpp + t§0 [Ff_fEtTE ] -

{1 + n £=n L(1 +

(o] L)

¢« Performing the recordkeeping requirements.

NPCrr = Kpx +




: ’ n-1
0 + O
NPCRE/CA = Krg + Kea ) [—L—_CA :] (4)

t=0 (1 + r)t

 Accelerating the purchase of a new dry-to~dry machine with
an RC and an add-on small CA .

14
Orc + Oca
NPCpp/ca = Kpp + Kea = [ ] -

=0 L(1 + )¢
14
el RN fear=
(1 + r)n t=n L(1 + )t
where
NPCgrc = the net present cost of an RC
Kre = the capital cost of an RC
Orc = the incremental operating cost of an RC net of
solvent recovery savings
n = the'remaining life of the existing machine (cannot
exceed 15) o
t = the year (19%1 is year 0)
r = the waACC!
NPCpp = the net present cost of accelerating the purchase
of a new dry-to-dry machine with a built-in RC
Xpp = the installed capital cost of a new dry-~-tco-dry
machine with a built-in RC 7
NPCrx = the net presentc cost of recordkeeping associated:
: with either a CA or an RC
Krg = the initial cost of recordkeeping associated with
either a CA or an RC
Org. = the annually recurring. costs: of. recordkeening.

associated- with: either a: CA.or  an RC> net. of.
solvent recovery savings

1This cost of capital differs by firm financial status. The discount
factor estimated for this assessment is 11 percent for firms in good financial
condition, 12.5 percent for firms in average condition, and 15.4 percent for
firms in poor condition. For a more complete discussion, see Economic Impact

= in.the Drv Cleaning Industrv (EPA,. 1991) in

Appendix A.




NPCre/ca = the net present cost of building a room enclosure

(RE) and installing a small Ca

KrE = the capital costs of a room enclosure

Kea = the capital costs of a small cA

ORE " = the incremental operating costs of a room
enclosure

Oca = the incremental operating cost of a small CA

NPCpp/ca

including the solvent recovery savings

the net present cost of accelerating the purchase

of a new dry-to-dry machine with a built-in RC and
installing an add-on CA

In computing these costs, several assumptions were made:

The distribution of the remaining life of existing machines
is rectangular. Dry~-to-dry machines have a 15-year life;
transfer machines have a 20-year life.

Virtually no new transfer machines have been sold in the
last 5 years. Therefore, one-fifteenth of the total
population of machines retires each yvear.

In the absence of regulation, all machines would have been
replaced by new dry-to-dry machines. The current stock of
machines would have been completely replaced by new
machines within 15 years.

Costs are computed for a 15-year period of analysis.?

Plant owner(s) evaluate the cost of the control options
using a real, after-tax WACC, which differs depending on
their financial status. (See EPA, 1991 for a discussion orf
the method for computing the WACC.)

The plant financial status, the WACC, and the share of
facilities in each financial status are given below:

Share: of.

2Latug WACC" Facilities
below average 15.4% 25%
| average 12.5% 50%
above average 11.0% 25%

2The mathematics of the cost formula require the notation of vears 0-14,
where year 0 is the first year..
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+ Operating costs are incurred at the beginning of each
period. The costs of accelerating the purchase of a new
dry-to-dry machine include the operating costs of an RC
because most new dry-to-dry machines with vent controls use
RC technology. L

* RCs purchased for existing machines in the commercial and
industrial sectors are used only for the remaining life of
the existing machines or the remaining life of the control
device, whichever is shorter. Because new machines for
these sectors come equipped with built-in RCs, the add-on
RC will not be transferred to the new machine.

* Machines with more than 7 years of remaining life must
purchase an RC device in the first vear and the eighth
year. (These control devices have a 7-year life.)
Facilities with 7 or fewer years of remaining life will
purchase only one RC.

*» The life of the room enclosure is equal to the rémaining
life of the transfer machine.

Even in the absence of the standard, it is projected that
virtually all owner(s) of dry cleaning facilities would have
purchased new dry-to-dry machines with built-in vent control
devices when existing machines required replacement. Therefore,
the cost of the accelerated purchase only includes costs
associated with those years before the expiration of the current
machinery. Those facilities with older existing equipment are
more likely to choose the option to accelerate the purchase of a
new. drv-to-drv machine)than,areffacilitieS’withia'longer remaining
life. This selection occurs because the incremental cost of
aéceleracing the purchase of a new dry cleaning machine is lower
for facilities with older equipment.

2.3 ANNUALIZED: CONTROL..-COSTS:

Once the cost-minimizing decision is.identified, based on the
computations and assumptions outlined in Section 2.2, the
annualized costs' (AQ) associatedfwithAeach=deci3ion can. be
computed. The computations are relatively straightforward for
facilities that purchase and invest in the required vent control
device and/or room enclosure. EQ. (6) shows the method for
computing: these- costs::

2-11.




_ K. Krpr
AC = [{l - (1L + r)2}/r * {1 - (1 + r)-lS}/r

where
the annualized compliance cost

the installed capital costs of an RC and/or a room
enclosure

the annual operating costs of an RC and/or a room
enclosure

the welghted average cost of capital (descrlbed in the
previous section)

the remaining life of the existing machine (cannot
exceed 15 years) or the remaining life of the control
equipment, whichever is shorter

Krx the initial costs of recordkeeping

Orx the annually recurring costs of recordkeeping

In some instances it is less costly to accelerate the
purchase of a dry-to-dry machine. Annualized costs associated
with this option were computed by annualizing the NPCpp or the
NPCpp/ca computed in Egs. (2) or (5) using the following equation:

(L - (1 + r)"}/r

AC = [NPVDD or NPVDD/CA ] [ KRK
- {L - ¢

1 + r)-15)y/r } * Orx 7

wners NPCpp and NPCpp/ca are as defined in Egs. (2) or (S) and all
other terms are as defined above.

Table 2-6 reports the annualized costs for facilities without
baseline vent control devices. Tables 2-7 and 2-8 report the
annualized costs. for: facilities with.baseline: RCs. and CAsf .
respectively. The values reported in Tables 2-6 through 2-8 were
used to computes the economic and financial impacts presented in
Sections 3 and 4 of this report.:




TABLE 2-6. ANNUALIZED COMPLIANCE COSTS PER FACILITY DUE TO THE
FINAL STANDARDS: NO BASELINE VENT CONTROLS

($/facility/yr) .
Industry Sector Annual Receipts Per Facility
and Machine Machine :
Capacity (kg/load) Technology $0 to $75K $75 to $100K Over $100K
commercial
‘ 6.8 Dry-to-Dry 345 4,874 7,765
8.2 Dry-to-Dry 345 4,897 5,835
11.3 Dry-to-Dry 345 2,442 5,648
13.6 Dry-to-Dry 345 2,429 3,792
15.9 Dry-to-Dry 345 2,445 3,813
15.9 Transfer. 345 3,189 8,019
20.4 o Dry-to-Dry 345 2,571 4,045
22.7 Dry-to-Dry 345 2,582 4,066
22.7 Transfer 345 3,253 8,454
27.2 Dry-to-Dry 345 2,603 2,063
45.4 Dry-to-Dry 345 3,520 2,971
45.4 Transfer 345 4,214 6,735
Industrial
63.5 Dry-to-Dry - - - 2,673 -
113.4 Dry-to-Dry - . - -3,003
113.4 ‘ Transfer - - -8,544.
Notes:

1. Annualized compliance costs are computed using the capital and operating
costs presented in Tables 2-1 and 2-2 and the capital costs of a new
dry-to-dry machine in Appendix A, Table 2-10.

2. Discount rates vary by firm financial status: 15.4 percent for firms in
peor financial condition, 12.5 percent for firms in average financial
condition, and 11 percenc,forlfirms;in:good:financial'condition:

3. RC' and room.enclosure capital costs' are- annualized over: the- remaining
life of the dry cleaning machine or the life of. the control. equipment,
whichever is shorter. Recordkeeping costs are annualized over 15 years.




TABLE 2-7. ANNUALIZED COMPLIANCE COSTS PER FACILITY DUE TO THE
FINAL STANDARDS: RC BASELINE VENT CONTROLS

(§/facility/yr)
Industry Sector Annual Receipts Per Facility
and Machine Machine
Capacity (kg/load) Technology $0 to $75K $75 to $100K Over $100K
Commexcial
6.8 : Dry-to-Dry 345 666 1,300
8.2 Dry-to-Dry 345 666 983
11.3 Dry-to-Dry 345 349 983
13.6 Dry-to-Dry 345 " 349 666
15.9 Dry-to-Dry 345 349 666
15.9 : Transfer ' 345 349 666
20.4 Dry-to-Dry 345 349 666
22.7 Dry-to-Dry 345 349 666
22.7 Transfer 345 349 666
27.2 Dry-to-Dry 345 349 349
45.4 Dry-to-Dry 345 , 349 349
45.4 ' Transfer 345 349 349
Industxial
63.5 Dry-to-Dry - - ‘ 358
113.4 Dry-to-Dry f—— —-— 358

Notes:

1. Annualized compliance costs in the commercial sector are computed using
the capital and operating costs presented in Table 2-3. Costs for the
industrial sector are computed using values reported in Tables 2-1 and
2-3.

2. Discount rates vary by firm financial status: 15.4 percent for firms. in
poor financial condition, 12.5 percent. for- firms- in average- financial
condition, and il percent for firms in good financial condition.

3. Recordkeeping costs are annualized over 15 vears.. Room: enclosure costs-
are annualized over the remaining life of the dry cleaning machine.




TABLE 2-8. ANNUALIZED COMPLIANCE COSTS PER FACILITY DUE TO THE
FINAL STANDARDS: CA BASELINE VENT CONTROLS

($/facility/yr) .
Industry Sector Annual Receipts Per Facility
"and Machine Machine .
Capacity (kg/load) Technology $0 to S75K $75 to $100K Over $100K
commercial .
6.8 Dry-to-Dry 345 824 1,628
8.2 Dry-to-Dry -345 824 1,226
11.3: Dry-to-Dry 345 428 1,243
13.6 Dry-to-Dry 345 428 836
15.9 Dry-to-Dry 345 428 836
15.9 Transfer - 345 428 : 836
20.4 | Dry-to-Dry 345 428 836
22.7 Dry-to-Dry 345 428 836
22.7 Transfer 345 428 _ 836
27.2  Dry-to-Dry 345 428 428 .
45.4 Dry-to-Dry 345 428 428
45.4 Transfer © 345 428 428
Industrial
63.5" Dry-to-Dry - | —— 437
113.4 Dry-to-Dry -— - 437
- 113.4 Transfer -— - -5,706
Notes:-

l. Annualized compliance costs in the commercial sector are computed using
' the capital and operating costs presented in Table 2-3. Costs for the
industrial sector are computed using values reported in Tables 2-1 and
2-3.

2. Discount rates vary by firm financial status: 15.4 percent for firms in
Door financial«condition,,lz.sipercenz.forrﬁirms_in average- financial
condition; andrllipercentﬁfor?firms:in:gocd!financial,condition.

3. Recordkeeping costs are annualized over 15 Years.. Room enclosure costs
arewannualizedfover'theeremaining;life of the-dry cleaning machine.
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SECTION 3
ECONCMIC IMPACTS

Economic theory provides a framework for analyzing the links
between the demand and supply conditions an industry faces, the
industry’s market structure, and the typical behavior of firms in
that industry. This section examines market structure in the dry
cleaning induscry and develops an approach for estimating the
impacts of an increase in the cost of supplying dry cleaning
services. A neoclassical supply/demand analysis was used to
project market impacts due to the standards. Price and quantity
adjustments were computed using a model market approach that
considers market structure in the commercial and industrial
sectors of the dry cleaning industry. These adjustmen:s.were used
to project consumer and producer welfare effects, plant closures,
and employment effects.

3.1 MARKET STRUCTURE

‘Within éach sector of thé dry cleaning industry, many
localized geographical markets exist where only neighboring firms
compete directly. Although submarkets are only loosely tied to a
national market, economic decisions by individual firms are
related to national trends. The existing market structure
reflects fundamental market forces that are likely to be an
enduring feature of the dry cleaning industry. The economic.
impact analysis uses the differences in market structure and
pricing practices of dry cleaning facilities to predict the market
adjustments in response ta the standards.

3.1.1 Market Structure in the commercial Secror

Two basic market structures are prevalent in the commercial
sector. The first is a competitive sStructure, which is found
predominantly inm urban and suburban . areas and. characrerized by cthe:
existence of many dry cleaning facilities in each market area and
no barriers to entry. Approximately 90 percent of the commercial




facilities are in urban/suburban market areas. The second type oi
market structure is characterized by a single plant in a rural
market area (see Appendix A for a discussion of market structure) .
Because consumers are unwilling to drive long distances to
purchase dry cleaning services, the owner of a single plant in a
remote area does not behave as if in a perfectly competitive
market.

Urban/suburban Markets. For this analysis, it was assumed

that a competitive market structure exists for commercial dry
cleaning facilities located in urban and suburban areas. The
competitive model is based on the hypothesis that no plant
individually can influence market equilibrium, but the behavior of
all producers taken together determines the position of the markect
supply curve. In addition, the cost of producing the last unit of
output, the marginal cost, along with market demand determines
equilibrium price and output. Furthermore, at a stable:
equilibrium price, each individual plant can sell any level of
output desired, with no perceptible effect on equilibrium values.
As a result, each plant faces an implicit demand curve that is
perfectly elastic (horizontal) at the current market equilibrium
price.

Initially, imposing controls on a plant will alter the costs
of producing the same level of ocutput as before the contcrols.
This production cost change will induce a shift of that plant's
supply curve. Because the supply curve for a well-defined market
is the horizontal summation of individual plant supply curves for
all facilities participating in that market, the shift in the
market supply curve- can. be decermined: from knowledge of planc-
specific shifts.

The position of the market demand curve is critical to
determining the change in equilibrium,priceﬁand,output resulting.
from a shift in the market supply curve. The slope of the demand
curve measures the responsiveness of quantity demanded to a change
in the price of the service. The elasticity of demand is a
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relative measure of demand responsiveness and is measured as the
percentage change in quantity demanded of a good or service
resulting from a one-percent change in its price.

Price and output adjustments and the resulting welfare
changes can be calculated if the baseline price and output values,
the relative shift of the market supply curve, and estimates of
demand and supply elasticities are available. Three of these
components--the baseline price and output values, demand:
elasticity, and supply elasticity--are estimated in the gggggm;g
JIRact Analvsis of Reaulatorv Controls in the Drv Cleaning
Industrv (EPA, 1991) contained in Appendix A. Estimated baseline
price is $6.34 per kg ln the commercial sector and $2.00 per kg in

the industrial sector. Basellne output levels vary with each
sector and model market. Demand and supply elastzc;ty estimates
are -1.086 and 1.558, respectively. The final component, the
relative shift of the market supply curve, is based on the
annualized costs of the scaﬁdards computed in Section 2.

Bural Markets. The outstanding characteristic of the
structure of the dry cleaning industry in rural communities is the
Drevalence of markets. that. are served by a single planc Anocher
salient characteristic of rural dry cleaning facilities is that
annual revenues are typically below $25,000. The small scale of
the market in rural communities requires the operation of a
minimally sized plant. The only option available to a new
entrant, therefore, is to double (at the minimum) capacity in the
market.

Althoughathese:single—planC"marketS‘are-not’pe*‘eﬂ”Tv
competitive, the ease of: entry into the dry cleaning industry
implies that the: threat Lo long run profits from new entrants is
keen and persistent. The optimal pricing Strategy is. to set a
'pro:lt:max1m121ngrprice:that'is;lowrenoughvto:deter"entry.
Therefore, to model the economic impact of the proposed
regulations, it was assumed that the owners of firms in SLngle-
plant rural markets. follow. a. limic- -pricing strategy. The
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assumptions of potential %arge-scale entry and 6utpuc maintenance
allow application of the theory of limit-pricing developed by
Bain, Sylos-Labini, and Modigliani (Sherer, 1980).

Any pr;ce above the average total cost of a new plant would

encourage new entry into the market. The existence of a second
plant in thé market would decrease the market share and the total
revenue of the initial supplier. Assuming that the productivicy
of dry cleaning equipment has been incfeasing over time, owners of
new equipment would tend to have lower marginal costs than owners
of older equipment. Therefore, the market price would probably
decline with the -ntrance of a second plant, further decreasing
the total revenue of the existing supplier.

Fﬁrthermore, if the assumption of increased productivity is
correct, owners of new facilities may be able to set prices at a
level where initial suppliers would not be able to cover their
costs of productica. If the price set by the new supplier fell
below the variable costs of production for the initial supplier,
then the initial supplier would cease operations. If the initial
supplier could cover variable costs but not all the fixed costs of
production, then the plant would continue to operate in the shortc
run but would face potential financial failure. Facing this
potential erosion in profits and/or financial failure, the owner
of an existing plant is nost likely to adopt the pricing stracag
that presents the strongest deterrent to a potential entrant to
ensure that his market share is not eroded.

Because both new and existing facilities with less than
32§,OOO in annual receipts are- subject to recordkeeping
requirements under the final standards, the new entrarit's long-run
average cost curve jg affected.. Therefore, the limit price set by
an existing plant would potentially change in response to the
standards.

To compute the price and output adjustments and the resulting
welfare changes for these rural (single facility) markets, the




baseline price and output values; the relative shift of the
marginal cost curve, and estimates of demand elasticity are
required. ' As noted above, the baseline.price'and cutput values

and demand elasticity are estimated in the Economic Impacec
Analvsis of Requlatorv Controls in the Drv Cleaninag Industrv (EPA,

1991) contained in Appendix A. The relative shift of the marginal
cost curve is based on the annualized costs of the standards
computed in Section 2.

Model Market Approach. To facilitate combuting impacts of

the standards, actual dry cleaning facilities were allocated among
‘model markets. Six model markets represent the commercial sector
and are differentiated by ‘

« rural and urban areas,
« the proportion of facilitieSIWith'baseline vent controls,
» the income distribution of facilities represented, and

.+ the behavioral response to a cost increase.

Table 3-1 characterizes the model markets by ‘share of
facilities with baseline vent controls (due to state regulation)
and the total number of facilities allocated to each market (EPA,
1991).

Rural markets are represenced: by Model Markets. A and 3. TIr
was assumed that all facilities in these model markets are small
establishments that receive $25,000. or less in annual revenue. 1In
addition, it was assumed that these small rural areas have only
one plant providing commercial dry cleaning services for the

entire. market area. Market A represents. areas. that: have a. single
plant with a vent control in place in the baseline. Market B
represents those areas with a single plant that does not have a
baseline vent control. These facilities are only subject‘co
recordkeeping requirements under the final scandardsmbecéuse of a
size cutoff for vent control and room enclosure requirements.




TABLE 3-1. PROFILE OF MODEL MARKETS IN THE COMMERCIAL SECTOR

Market Market Share of Facilities with Total Number
Model Descriptiond Baseline Vent Controls Facilities

A Rural All facilities controlled 1,543
B Rural No facilities controlled 1,606
C Urban/suburban All facilities controlled 1,157
D

Urban/suburban Controlled facilities 10,432
~ dominate .

E Urban/suburban Controlled and uncontrolled 8,073
facilities evenly distributed

Urban/suburban Uncontrolled facilities 7,683
dominate

30,494

Source: U.S. Environmental Protection Agency. 1991. Economic Impact

Final

report prepared for the U.S. Environmental Protection Agency, Office
of Air Quality Planning and Standards, EPA 450/3-91-021.

2Rural markets are defined as locales with population of 2,500 or less that
are not part of a metropolitan statistical area. For this assessment, rural
markets have only one plant per market area.

Urban/suburban commercial markets are represented by Model
Markets C through F. These model markets are characterized as
having more than one plant in each market area. Facilicies
every income level operate in market areas represented by these
urban/suburban model markets. Market C represents those
urban/suburban markets where all facilicies have baseline vent
control devices as a result of stringent State regulation.
Similarly, Market D describes: those: areas. where mosct of the-
facilities have baseline vent controls as a result of State
regulation that mandates vent controls for most facilities. All
of the impacts in Market C and most of the impacts in D are due co
recordkeeping'requiremencs, Markets E and F contain a mixture of
facilities with and without baseline vent controls. Impacts in
Markets E and F are the result of récordkeeping, vent control, and
room enclosure requirements.




3.1.2 Market Strycture in the Tndustrial Sector

Like commercial facilities located in urban/suburban areas,
industrial facilities operate in perfectly competitive markets.
However, no price and output adjustments due to the standards are
likely to occur in this sector for Cwo reasons. First, water and
detergent are near-perfect substitutes for PCE because virtually
all of the garments dry cleaned by industrial facilities are
water-washable. Because consumers do not dictate the cleaning
method used, fac;lltzes facing a control cost with continued PCE
use would likely substitute water washing for dry cleaning
assuming sufficient capacity is available.

Second, industrial cleaners typically do not charge. different
prices for garments cleaned in water and detérgent and garments
cleaned in PCE; also, over 92 percent of the ocutput from
industrial fac1llt1es is from regular laundry operations. This
second factor is evidence that the. cost of producing the marginal
unit of .output in the market area is not likely to increase
because of the standards. For these reasons, producers would not
be able to pass along any of the control costs in the form of a
price increase..

3.2 AFFECTED POPULATION

THEraffec:ed:population'includes:Eacilities affectad by
recordkeeping requirements only and facilities affected by some
combination of recordkeeping, vent control, and room enclosure
requirements. The number of affected facilities varies depending
on the model market analyzed. Table 3-2 shows the number of
affected facilities. in. each. model market under each type of
requirement.

Table 3-3 shows the- share of the total facilities in each
model market*potentially“affected'by the type of control
requirement. Only 11 percent of the facilities in the commercial
Sector are projected to incur costs beyond recordkeeping costs.
Approximately“82;percentfof;cbmmercial,fac;lltieS'use-PCE in the
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TABLE 3-2. NUMBER OF FACILITIES AFFECTED BY THE STANDARDS

Type of Requirement

Industry Sector

/and Model Market Vent Control Room Enclosure Recordkeeping

commexrcial '

A 0 0 1,071

B 0 0 1,606

C 0 0] 843

D 115 29 7,682

B 1,621 409 6,979

F 1,725 436 6,766
Total Commercial 3,461 874 - 24,947

Industrial ' 65 84 130

TABLE 3-3. SHARE OF FACILITIES AFFECTED BY THE REQUIREMENTS OF THE

STANDARDS
Type of Requirement
Vent Room Record-

Industry Sector Total Number Control Enclosure keeping
and Model Market of Facilities (%) (%) (%)
commercial

A 1,543 0 0 69

3 1,606 0 0 1730

c ' 1,157 0 0 73

D 10,432 1 0 74

E 8,073 20 5 86

F 7,683 22 6 88
Total Commercial, 30,494 i1 3 32
Industrial 395 16 21 33
- - s~ ==
Notes:

1. The total number of facilities includes PCE facilities as well as those
that do not use PCE in the dry cleaning process (see Appendix A).

2. 'The share affected is computed based on the estimated number of affected
facilities reported in Table 3-2.
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dry cleaning process and all of these PCE facilities are affecred
by the recordkeeping requirements. In the industrial sector,
approximately 16 percent of facilities are affected by the vent
control requirements, 21 percent are affected by the room
enclosure requirements, and 33 percent are affected by the
‘recordkeeping requirements.

Model Markets A through C were not projected to incur impacts
under the proposed standards because facilities in these markets
are either below the cutoff for vent control devices (Markets A
and B) or have baseline vent controls (Markets B and C), and
because recordkeeping costs were not included when calculating
impacts for the proposed standards. However, recordkeeping costs
were included in this analysis. Consequently, impacts were
computed for facilities in all markets including Markets A through
C. A higher proportion of the facilities in each of the
urban/suburban model markets will potentially incur impacts under
the final standards.

3.3 MARKET ADJUSTMENTS

The final standards are likely to disturb the current
equilibrium in the dry Cleaning industry, resulting in price and
output changes and corresponding welfare impacts, plant closures,
and employment effects. all commercial markets. are projected. to
lncur“prlce*ana.output;adjuSCments;and:consumer“and:producer
welfare impacts. However, the industrial sector is projected to
incur producer welfare impacts only.

3.3.1 Prices-and outnur Adiuscmentas:

Incrementalnimpacts;ofhche,requiremenCSewe:eaquancified
through estimated market adjustments in price and output for both
urban/suburban and rural markets: in- the commercial sector. Figure:

3-1. depicts. the: supply/demand relationship- for a competitive
urban/suburban market area. Equilibrium prior to the standards
. Occurs at an output level of Qi and a price: of P1 per unit




Q;

Figure 3-1. Price and Output Adjustments Due to Increased Costs of
Production: Urban/Suburban Markets

(kilogram) of output. The supply curve (Si) is upward sloping with
an elasticity of “e” and the demand curve (D) is downward slqping
with an elasticity of #m.-"

Assuming that the standards result in a net cost increase for“w

facilicies in,tne;represencative*urban/suburban,market, the markec
supply curve will shift up from a position such as Si to S3 in
Figure 3-1. The vertical shift distance is equal to the average
compliance cost per unit of output due to the standards.

Assuming: that. che: marker demand1curvesremainS?scationary n
response to technological controls is. plausible beacause these
controls normally affect only Supply-side variables such as
production costs. In addition. the candidate control devices will
not lessen the quality- of the product, further justifying a
stationary demand curve. If the new supply curve (S3) now
intersects the downward sloping demand curve at a higher point




than the baseline subply'curve (S1), price increases and guanticy

decreases result.

As noted above, the magnitude of the new equilibrium
price/output combination (P2, Q2) can be computed if baseline price
and output values, the demand elasticity, the supply elasticity,
and the supply shift parameters are known. Assuming that no
Correlation exists between production costs and control costs, the
shift in the supply function of the marginal plant may correspond
to the lowest control cost (zero in markets with unaffected
- facilities) or highest control cost '‘per kilogram of output
estimated. For this analysis, the supply shift was based on che
.expected value of the percentage change in marginal costs for the
given market area. Measured along tge price axis, the expected
percentage shift of the supply functﬁon is equal to the average
compliance cost per unit of output divided by the baseline price.

Figure 3-2 depicts the demand and supply conditions facing a
single supplier in a rural market area. The posxtlon of the
marglnal cost curve is difficult to estimate without using
‘detailed data on input prices at different output levels.

However, such data are not available.. For analytical convenience,
the marginal cost curve (MC1) is assumed to be horizontal over the
relevant range. The demand curve (D) is downward sloping with an
elagticity  of *m:* As in. the urban/suburban marker, equilibrium
prior to the standards occurs at an output level of Qi and a price
of P; per unit (kilogram) of output.'ﬁ

An upward shiftLin the (horizontal) marginal cost curve (from%x;
M1 Lo. MC3) . oF. monooorv supplierr in. rural market results in orics
increases-and_quantlty decreases. As noted’ previously, suppliers
in these rural markets probably praCCLce limit pricing to deter
new” entry. However, the standards result in higher long-run
average-costs: for new entrants and a correspondingly higher limic
. Price for current suppliers. Consequently, price and output
adjustments. are prOJected for Markets A and B.




MC,

MC,

Dy

Figure 3-2. Price and Output Adjustments Due to Increased Costs of
Production: Rural Markets

.

Projected price and output adjustments due to the standards
are reported in Table 3-4. Average price impacts for the entire
commercial sector afe not reported in this table because the
‘average impact underestimates price adjustments for markets where
affeccad facilities dominate and overestimates adjustmentcs with no
affected or very few affected facilities. Therefore, price

impacts in the commercial sector are only presented by model
market.

Zstimated: price- and output adjustments due to the. standards
are less than 2.5 percent (in absolute value) for all markets in
the commercial sector. As noted above, no price and output
adjustments are projected for the industrial sector.
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TABLE 3-4. PROJECTED PRICE AND OUTPUT ADJUSTMENTS DUE TO THE

STANDARDS v ’
—_—
Baseline Price Baseline Qutput

Industry Sector Price Adjustment Output Adjustment
and Model Market ($/kg) (%) ~ (Mg/yr) (%)
Commercial Markets B

A 6.34 2.29 3,669 -2.11

B’ 6.34 2.29 3,819 -2.11

C 6.34 0.15 25,477 -0.186

D 6.34 0.17 227,70'9 -0.18

E 6.34 - 0.57 155,823 -0.62

F 6.34 0.63 145,898 -0.69
Total Commercial 6.34 C == 562,396 -0.46
Industrial 2.00 0.00 170,902 . 0.00

3.3.2 Welfare Impacts

The costs of a regulatory policy are measured by the change
in- social welfare that it generates. ‘The sum of the producer and
consumer surplus losses is an estimate of the loss in social
welfare due to the standards. The estimates do not include the
welfare impacts associated with potential changes. in environmental
ﬁualicy. Note: that these estimarces of- welfare impacts are for the
costs of controlling emissions only. Benefits resulting from
changes in environmental quality are not reflected in the
estimated welfare impacts.

Producer*welfarefimpaccs;result:from:increasedﬁcoscsvof
production that are fully or partially absorbed. by: the plant.
Facilities that are unable to pass along any price increase must
. absorb the total increase in costs. Producer welfare impaccs in
these markets are equivalent to the costs of control. Facilities
that operate in markets where a price increaseris.likely a;g;able
Lo pass along a portion of the increased costs of production. The

3-13




producer welfare ‘impact in these markets is equivalent to some
portion of the compliance costs depending on the relative
elasticity of supply and demand.

Consumers of dry cleaning services experience welfare impacts
in markets where price and output adjustments occur. Consumer
welfare impacts' in the industrial sector are zero because price
and output is not affected. Both sectors incur producer welfare

impacts.

Estimates of the surplus changes for consumers and producers
and the resulting change in social welfare are presented in Table
3-5. In the commercial sector, estimated consumer welfare impacts
are -$17.8 million. Producer welfare impacts total approximately
-$11.8 millionf In the industrial sector, estimated consumer
welfare impacts are zero (because price and quantity adjustments
are zero), and producer welfare impacts are a poéitive $607,000
because of a pfojected net savings due to the standards.

TABLE 3-5. PROJECTED WELFARE IMPACTS DUE TO THE STANDARDS

- .

Consumer Welfare Producer Welfare Net Welfare

Industry Sector Impacts Impacts Impacts

and Model Market ($1,000) ($1,000) ($1,000)
commercial Markecs

EY -326 -11 ‘ - ~538

B -548 -12 -560

c =239 ~-167 _ -406

D -2,437 . -1,703 -4,141

E -5, 643 -3,969 " : =9,612

T -5,819 . -4, 096 _ -3,391¢S

Total Commercial -15,212. -9,;958 -25,170

rial 0 607 607

el

These welfare impacts are projected for the first year after
the regulation is.in: effacr. Fewer" losses. will. be incurred. in 14
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subsequent years because existing uncontrolled transfer and dry-
to-dry machines are being replaced with dry-to-dry machines with
built-in vent controls . .upon retirement even at baseline.

Adding the producer and consumer welfare effects leads to an
estimate of the total control cost for each sector. In the -
commercial sector net welfare impacts’ due to the standards are
estimated to total--$25 million. Net welfare impacts in the
iﬁdustrial Sector represent a gain of 3$607,000.

3.3.3 Rlant Closures

To comply with a regulatory scaﬁda;d, facilities will
normaily'incur control costsAand may have to reduce production
levels, modify production processes, or--as a last.resort-—shut
down. In the short run, the decision to shut down depends on the
relationship between the price of the service and the average
'variable~cost,of-production. The position of the average variable
cost curve is difficult to estimate w;thout using detailed :
financial data including input prices. As a result, this section
offers qualitative impacts based on output adjustments for each
sector. Specifidaliy, it is assumed that the entire output
adjustment is a result of plant closures. '

It should be noted that the estimates of plant closures
oresented. in. this. analysis are basead. on assumptions :that
potentially underestimate the dIrogs or total number of. plant
closures while potentially overestimating the net plant closures.
Because the number of plant closures are presented as net of new
plants entering the: market, the estimated number of plant closures
do;no:;rgflectig;ggadpiant:cloéuresl. However, two assumptions
have;the;eifecttofrmakingythe-estimates worst-case in terms of peg
Closures. First, it was assumed that facilities do not reduce

lThe - estimates: of: potential changes in- ownership presented in Section 4
reflect gross. plant closures as well as other changes in ownership such as
(voluntarily or involuntarily) selling the plant to an owner in better
financial condition. Consequently, the potential changes in ownership
reported. in: Section. 4 exceed. the- estimates of plant closure presented in
zhis; section:.
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capacity utilization, but rathér the entire output reduction was
accounted for by facilities shutting down. In addition, it was
assumed that the smallest plants projected to incur costs beyond
recordkeeping costs account for all the plant closures in Markects
C through F. 1In Markets A and B, plants do not incur any impacts
* beyond recordkeeping costs. Consequently, the smallest plants ($0
to $25,000 in annual receipts) account for all of the plant
closures in Markets A and B because only the smallest plants are
represented in these markets.

Under these worst-case assumptions, an estimated 259 net
plants are pr-jected to close in the commercial sector as a result
of the stands is. No plant closures are projected for the
industria; sector in view of the cost savings expected for this
sector. ' " '

Considering the size of the estimated output reduction,
"commercial plants will probably adjust production levels without
actually closing their facilities. Evidence from Census data
indicates that facilities do respond to changes in the quantity
demanded by increasing or reducing output per plant. Census data
indicate that'commercial facilities with payroll were operating at
higher output levels on average in 1987 than in 1982. Using data
on average annual receipts, the number of plants, the base price,
and t-he share of receipts from dry cieaning activities, the
average plant dry cleaned 24,489 kilograms of clothing in 1982 and
28,335 kilograms in 1987. One industry spokesman indicated that
these changes do not reflect a trend toward larger dry cleaning
plants; rather, plants are operating at a higher capacity
ucilizacion. (Fisher, 1990).

3.3.4 Emplovment Effects

The standards mav cause short-run price impacts in: the
sectors of the dry cleaning industry examined in this assessmenc.
If the short-run effect of a regulatory control is to increase the
equilibrium price of dry cleaning services, then the short-run
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market-clearing output of services will be lower than the baseline
output. If the market-clearing output declines, the demand for
labor services by operators of dry Cleaning facilities may also
decline. Indeed, the reduction of labor demand may be
approximately proportional to the reduction in demand for dry
cleaning services. Current emplovees 1n dry cleanlng facilities.
may incur a welfare loss in. the form of reduced pay or lost jObS

Faczlltles in the lndustrlal sector are projected to realize
a cost savings due to the solvent recovery savings associated with
the standards. Consequently, the anticipated output impacts on
industrial launderers are likely to be zero, so employment effects
in this sector are not considered further.. |

However, - in the commercial sector, two employment effects of
the standards are considered: employee displacements and employee
displacement costs. Displacements are jobvterminations that
result from‘cut-backs at operating facilities and/or plant
closures. Displacement costs are welfare losses incurred by those
displaced workers. These employment impacts are short-run
effects. The primary effects of the standards are ghort-run
effects because it 1is projected that virtually all dry cleaning
machines are being replaced at baseline by controlled, dry-to- dry
machines.

Because closures may occur and output reductions among
operating facilities can themselves result in worker
displacements, this analysis assumed that short- ~-run employment
lmpacts of standards are proportional to projected output effects.
An estimated 17§, 836,workers”wereaon-payroll‘at‘commerCLal_ary
cleaning plants in 1991 (EPA, 1991). Estimated worker
displacements computed as described above total 813.

Displaced workers: suffer welfare: lossesr.chrough. several
mechanisms (see Hamermesh, 1989; Maxwell 1989 Blinder, 1988;
Flaim, 1984; and Gordon, 1978):

-»fcregoneawage31and:benefiCSiduring;job:seazchxt
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» out-of-pocket search costs,
« diminished wages and/or job satisfaction at new jobs, and
« psychological costs.

Displacement risk--like risk of injury, risk of death, or
otherwise unpleaéant working conditions--is a negative job
attribute for which workers receive compensation in competitive
labor markets (Abowd and Ashenfelter, 1981). Abowd and
Ashenfelter (1981) found that the labor market compensates
anticipated layoffs and unemployment by 2 to 6 percent higher
wages per year. Topel (1984) used a hedonic wage function to
estimate that an anticipated one-point increase in the probabilitcy
of unemployment (eﬂg., from 6 per 100 workers to 7 per 100

workers) requires a 2.5 percent increase in wages to compensate

workers.

Anderson and Chandran (1987) developed and demonstrated a
methodology to compute a willingness-to-pay based estimate of
worker displacement using Topel's estimated compensating wage
differential. Their method is analogous to that used by
economists to estimate the implicit value of a life using labor
market data (see Moore and Viscusi, 1990). The hedonic
displacement cost estimate conceptually approximates the one-time °
willingness to pay to avoid an involuntary unemployment episode.
Theoretically, it includes all worker-borne.costs net of any off-
setting pecuniary Or nompecuniary “benefits” of unemployment
(e.g., unemployment compensation, leisure time enjoyment). The
hedonic displacement cost estimate is a net present valuation.

Average annual (1991) earnings in the (payroll commercial)
dry cleaning industry are: $11,504: (U.S.. Department. of. Labor,
1991). Using Topel's compensating differencial estimats- and the:
Anderson-Chandran methodology, this analysis projects that dry
cleaning workers would demand an annual compensacing_differencial
of $288 ($11,504 *0.025) to accept a one-point increase in the
probability of displacement. It.- was assumed that they would be
willing to pay an equivalent amount to avoid such an increase in




the probability of displacement. .Therefore, the implied
statistical cost of an involuntary layoff is $28,800 ($288/0.01).
The estimated worker displacement costs were computed by

multiplying the estimated number of workers displaced by the
estimated cost of an involuntary layoff. Worker displacement

‘costs computed in this way total $23.4 million.







SECTICN 4
FINANCIAL IMPACTS

The final standards will potentially affect business entities
that own dry cleaning facilities (see Appendix A for a financial
profile of potentially affected firms in the commercial sector).
In the financial analysis, distinguishing between the terms "firm®
(or "company") and “"establishment" (or *facility*) is important.
The Census of Service Industries defines a firm as a "business
organization or entity consisting of one domestic establishment or
more under common ownership or control." An establishment, in
turn, is defined as a "single physical location at which business
is conducted." 1In Section 2, economlc impacts . are evaluated using
model facilityv data. The focus of this section, however, is on
potentially affected ﬁ;:ms.

Firms in the industrial sector are projected to incur a cost
savings due to the standards. Conéequently, financial impacts
were computed for firms in the commercial sector only. This
anal?sis assumes that the owner(s) of an affected firm will pursue
a course of action that maximizes the value of the firm, éubject
Lo uncertainties about actual costs of compliance and the behavior
of other firms. The owners' response-options include

» closing the plant,
+ bringing the plant into compiiance: with: the-regulacion, and
» selling the plant.

If the expected post-compliance value of an affected plant is
negative (or simply lower than the “scrap value* of the plant),
the owner of the plant. will likely- close. it~.. TF the. axpect
post-compliance value is positive and- greater than the scrap
value, the owner will elither bring it into compllance Qx sell it
Lo another firm that will do. so.

.Whether the firm keeps or sells. the plant depends on the
flnanc1al condition of the firm. If the firm has and/or can
borrow suffi c1ent.funds,toumake;a:plant:complian:, it. keeps. che-




plant. If instead the firm has inadequate funds and debt .
capacity, it sells or closes the plant. This section addresses
these potential changes in ownership.

4.1 FINANCIAL CHARACTERISTICS

Firm financial impacts were computed for firms in three
conditions of firm financial health: below average, average, and
above average. This analysis assumed that firms in below~-average
financial condition cannot borrow money. These firms either have
sufficient cash and purchase the control equipment, or they have
insufficient‘funds and sell the plant to another firm.

Firms in average or above-average financial condition were
assumed to borrow the required funds, though possibly some of them
will use internal funds instead of, or in conjunction with,
borrowing. It was assumed that 7-year bank notes at 11 percent
(nominal) interest are available to above-average firms and that
similar notes at 11.5 percent interest are available to average
firms (see Appendix A for a discussion of the cost of borrowing
for firms in different financial conditioné), Firms in average
and above-average financial condition can borrow funds and thus
don't have to use cash to purchase control equipment. Their’
recurring annual expenses, hoﬁéver, include interest and principal
payments on 7-vear notes in addition.to annual operating costs.
Firms in below-average financial condition have large cash
requirements because they cannot borrow money, but they have only
operating costs as recurring annual expenses.

4.1.2 Distribution of Potantially- Affecrad irms

Estimating the number of firms affected is necessary to
estimate the financial impacts of the standards. As explained in

Section 1, not all dry cleaners would be affected by the. standards
because plants that use solvents other than PCE will be unaffected
by the requirements. Furthermore, the level of impacts incurred
by a firm may vary depending on whether facilities owned by the




firm are required to install vent controls, build room enclosures,
or simply perform recordkeeping requirements. In this section, we
focus on firms that own facilities projected to incur costs beyond
the recordkeeping costs for two reasons. First, recordkeeping
costs do not include a large initial investment requiring the use
of external funds or sigﬁificant cash reserves. Consequently, no’
capital availability impacts would result from these costs.

- Second, profitability impacts from recordkeeping costs are
potentially significant only for the smallest firms in poor
financial condition. However, most of the firms in this size
category operate in markets (Markets A and B) where producers will

be able to pass all of these costs on to consumers. Consequently,:

no profitability impacts due to recordkeeping costs are expected.
In the balance of this section, therefore, affected firms include
those that own facilities required to invest in vent controls or
room enclosures in addltlon to their recordkeeping costs.

Affected firms and affécted plants are 6ne-and—the—same for
single-plant firms (i.e., single-plént firms without an affected
plant are theméelves unaffected as business entities). In the
case of multi-plant firms, the number of affected firms is harder
Lo estimate. A six-plant firm, for example, might have six
affected plants, six unaffected plants, or any combination of
both. 1In this assessment, it was- assumed that all of the plants
owned:'by-a: single firm are either affectad or unaffected and thar
-all plants -owned by a single firm are affected equivalently. In
addition, it was assumed that the proportion of affected firms is
identical to the proportion of affected rlants for all firm sizes.
- The estimated total number of affected firms is probably not too
sensitive- o' these, assumprions: because only 478 of 27,332 firms
(1.75 percent) have more than two plants,(seelAppendlxrA).

An. estimated 3,336 firms own facilities projected to incur
costs: beyond: recordkeeping: costs under the final standards. These
affected firms include 660 bus;nesses with $75,000 to '$100,000 in
annual receipts and 2,676 firms with more than $100,000 in annual
receipts. Under Financial. Scenario I, which: assumes. a Qgs Live
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relationship between size and baseline financial condition, no
firms above $50,000 in annual receipts are classified as below
average in financial condition (see Appendix A for a discussion of
the financial scenarios used in this analysis). Consequently,
under Financial Scenario I, all of the affected firms are in

average or above-average financial condition. . (A size cutoff
exempts facilities below $75,000 in annual receipts from vent
control and room enclosure requirements.)

Under Financial Scenario II, we assumed that no relationship
exists between firm size and financial condition. Under this
financial scenario, 50 percent of all firms, regardless of size,
are allotted to the “"average financial cdndition“ grouping, and 25
percent of all firms to each of the “below-average" and "above-
average* finéncial condition groupings. Under Financial Scenario
II, 834 firms are in below-average financial condition (3,336 *
25%), 1,668 firms are in average financial condition (3,336 =~
50%), and 834 firms are in above-average financial condition
(3,336 * 25%).

4.1.2 Baseline Financial Ratios

Financial ratios are commonly used to measure a firm’s
financial viability. Financial ratios computed for this analysis
include four fundamental types:

« liquidity ratios

« activity ratios

¢ leverage ratios

- profitability ratios

Baseline financial ratios were computed for potentially affected
dry cleaning firms using data from Duns AnalYtical Services (1990)
for three categories of financial health (see Appendix A,

P. 5-17). The changes that are made to the baseline financial
statements in response to the requirements of the standards result
in adjusted financial ratios for firms. Thesevadjusted ratios are
reportad in the following subsection..




4.2 OWNERSHIP ADJUSTMENTS

The firm financial impacts of the regulatory alternatives are
assessed by

* computing with-regulation pro forma income statements and
balance sheets of firms of different sizes and financial
conditions,

* computing the implied with¥regulation financial ratios of
these firms, and

*» comparing baseline and with-regulation statements and
ratios to discern clearly adverse financial impacts.

Table 4-1 shows the with-regulation financial statements of
potentially affected firms in below-average, average, and above-
average financial condition.

The following adjustments wére made to project the with-
regulation financial statements of firms in below-average
financial condition. 1In the annual income statement, other
expenses and taxes increase by the amount of the annually '
recurring compliance costs, and net profits fall by the same .
amount. In the balance sheet, cash declines by the price of the
control equipment and fixed assets rise by the- same amount. These
firms simply *trade® cash for control devices in an accounting
sense, so total assets and total liabilities remain unchanged.

The following adjustments were made to project the with-
regulation financial statements of. firms in avefage and above-
average financial condition. In the annual income étatement,
other expenses and taxes increase by the amount of the fecurring
compliance costs and.the;annuaL.note~payments; and nerc. profics:
fall by ‘the same amount. In the balance sheet, cash is unaffectad
because these firms borrow money. for purchasing control equipment.
Fixed and total assets increase by the value (price) of the
control equipment. On the»liabilitiesjside-of'the balance sheet,
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total liabilities and net worth have to increase by the same
amount. Both current and noncurrent liabilities increase. Notes
payable (this year) increase by the amount of the annual principal
payment. Noncurrent liabilitiés (which’ include bank notes)
increase by the loan amount (control equipment price) less the
amount of principal payable this year (which is part of the
increase in notes payable).

4.2.1 Ratio Analvsis

Table 4-2 reports the with-regulation financial ratios of
affected firms of different sizes and financial types derived from
the financial statements presented in Table 4-1. The impacté of
the regulation on firms in below-average and average financial
condition are most apparent, but impacts even on ébove-average
firms may be substantial. The debt ratios of average and above-
average firms increase very substantially because they borrow
funds to purchase control equipment. The debt ratio of below-
average firms is Unaffected because they must reiy on cash rather
than borrowed funds to purchase equlpment, but ligquidity impacts
are substantial.

4.2.2 Changes In Ownership

Ownership changes occur either because businesses do not have
and are unable to borrow sufficient funds to purchase contzol
equipment for the dry cleaning plant(s) they own or because after
making the dry cleaning plant(s) they own compliant, revenues
would be insufficient to meet legal financial obligations.
Businesses in poor financial condition. are projected to underge 2z
change: of ownexrship unless  they have sufficient cash to purchase
required control egquipment (because they are assumed to be unable
to borrow money). Changes of this type result from capital
availability constraints. Because none of the affected fixrms in
belgw-average financial condition hazg adequate cash to purchase

control devices (e.g., capital costs exceed cash reserves reported
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in the balance sheet), these firms are projected to incur
financial failure due to capital availability constraints.

Businesses in average or better financial condition can
borrow money but may still experience a change in ownership if
expected revenues are insufficient to cover baseline plus
recurring regulatory costs--loan payments, recurring fixed control
costs, and variable control costs. Ownership changes due to
insufficient revenues are categorized as profitability impacts.
None of the firms in this analysis are projected to incur
profitability impacts that result in changes in ownership.

Table 4-3 presents the estimated changes in ownership due to
the standards. All of these changes in ownership are due to
capital availability impacts for firms in below average financial
condition. Under Financial Scenario I where there are no
potentially affected firms in below-average condition, the number
of ownership changes is 0.  Under Financial Scenario II, where 25
percent of the potentially affected firms are in below-average
financial condition, ownership changes are projected to be 834.

The estimated number of ownership changes presented here is
substantially higher than the estimated plant closures (259)
presented in Section 3. At least two reasons explain this
difference. First, as noted in Section 3, plant closures are
estimactad as nert rather than gross ciosures-&hile~pocentiai
changes in ownership reflect gross plant closures. Second,
ownership may change even if the facility doesn’t close. Firms in
poor financial condition may sell their affected dry cleaning
facilities to another owner in better financial. condition. TIn
addicion, ownership~changes*also-include'bankrupccies. Although
bankruptcy may result in a plant closure, it may also simply
result in a transfer of ownership to another owner without plant
closure. If the owner(s) decides to sell the plant or ownership
is transferred because of bankruptcy, a change in ownership

occurred but the plant did not close. Consequently, estimated




TABLE 4-3. POTENTIAL CHANGES IN OWNERSHIP ﬁUE TO THE STANDARDS

Financial ‘ Financial

Annual Receipts Range ($000) .
and Type of Impact v Scenario I Scenario II
75 to 100

Capital Availability - ‘ 0 . 165
- Profitability 0 0
100 tg 250 _

Capital Availability 0 ~ " 405

Profitability _ 0 0
2350 _to 500

Capital Availability 0 _ : 170

Profitability ‘ 0 0.

Capital Availability 0 94

Profitability . 0 o 0
Total , : ‘ .

Capital Availability 0 834

Profitability - | 0 0
Notes:

l. Capital availability impacts are projected when firms in poor financial
condition have insufficient funds to purchase the required control
equipment. It is assumed that firms in poor financial condition cannot
borrow funds.

21.Profitability‘impacts.aresprojecced when ravenues. are insufficient to
cover the- full costs of production including control costs.

3. Financial Scenario I assumes a positive correlation between firm size
and financial condition. Financial Scenario II assumes no correlation
between firm size and financial condition.

changes in ownership may reasonably be expected to exceed the
estimated: net:; plant: closures:.
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SECTION 1
INTRODUCTION AND SUMMARY

Jnder the Clean Air Act Amendments 6f'1990, the U.S. Zavironmencal
Frotection Agency (EPA) is required to propose and promulgate a regqulation tc
ccatrol Hazardous Air Pollutant (HAP) emissions from dry cieaning facilicies.
HAP's emitted frzm dry cleaning include perchloroethylene (PCE) and 1,1, 1-
Tzichloroethane (1,1,1-TCA). This report investigates the economic impaces
associated with three candidate regulatory alternatives and five size cutoff
levels considered for proposal. All plants that use 1,1,1-TCA are in
compliance with the proposed regqulatory alternatives in the baseline. MNo

costs or economic impacts are projected for these facilities. Therefore, che

[\

nalysis of regulatory controls addresses impacts associated with the controi

?CZ emissions only.

L)

This section provides a brief overview of the dry cleaning industry and
the impacts of the regulatory alternatives discussed in detail in the balance
of the report. 2 aescription of supply and demand for-dry"cléaning services
is provided in Sections 2 and 3, respectively. Section 4 describes market
structure and outlines‘an approach for analyzing market impacts of the
regulatory alternatives. The baseline financial profile of dry cleaning firms
is provided in Section S. Section § describes the- requirements. of the
candidate regulatory alternatives and outlines potential responses to the
regulatory alternatives. Section 7 reports projected economic and financial
impacrts associated with each regqulatory alternative. ana.Section 8 summarizes

the analysis.

The dry cleaning industry is comprised of three sectors: commercial

(SIC 7216), co;n-opexated (SIC 7215), and industrial (SIC 7218). Commercial
facilities  are the:most:prevalent:of:tnErthreeé:ypESmand‘areAgenerally locaced
in shopping centers and near densely populated areas. Coin-operated plants
are typically part of a launcromat and provide dry cleaning either on a self-
se:vice'basiS'of by acceptiﬁq items. over the: counter-—similar to commercial
facilities. Industrial plants usually- rent uniforms: androthex. items to their;
industrial or commercial users and are generally larger than commercial and

coin-operated facilities.




It is imporrtant to distiﬁguish between the terms macinine, facili: -,
vlant, establishment, and firm used to describe the dry cleaning indu: +y in
this analysis. A dry cleaning machine is a piece of equipment desigr o]
clean cl&thes or other items using a solvent mixture in piace of wac
detergent. The terms facility, plant, and establishment are used
interchangeably and iefer to a single physical lccation where dry ¢ aning
sexvices are produced. Each facility may use one or more dry clear ag
machines in the production process. A dry cleaning firm is a lega. entity

that cwns one or more dry cleaning facilities.

Approximately,34,006 facilities offer dry cleaning services in the
United States. Of these, about 28,000 use PCE in their cleaning process. The
commercial sector comprises approximately 90 percent of the industry with an
estimacted 30,494 dry cleaning plaﬁts:.24,947 of these plants use PCE. The
industrial sector has 1,379 total plants, but only about 325 have dry cleaning
capacity. Approximately 40 percent, or 130, use PCE in their dry cleaning
operation. The U.S. has 27,180 coin—-operatad laundries. Cf these 27,180
plants, an estimated 3,044 ocffer dry cleaning services. Table 1-1 summarizes
the total number of plants, the number of dry cleaning plants, and the number
of dry cleaning plants that use PCE by industry sector. In addition, the
number of potentially affected plants and potentially affected firms are
reported in Table l-1. Potentially affected entities include those that use
PCE in the dry cleaning process and do not have the control equipment required
under the most scringent rsgulatory ascenario (Requlatory adlternatvive  III wizn
no cuctocff). Potentially affected firms include those business entities chat

own potentially affected facilities.

.Tne three regulatory alternatives under consideration for proposél
speciiy contrcl. equipment. requiremencs. foxr facilities: bv- indusctrv. sector and
machine technology. An estimated 65 percent of dry cleaning plants or 21,954
have some type of baseline control equipment in place. The 11,9309 fécilities
that do not have baseline. contzol equipment in placa would potentially.incur

control ¢osts under any of the altarnatives considered. An additionai 1,930

facilities have control equipment that dneé not meet the raquirements of

Regulatory Alternative III. Tierefo:e, under the most stringent regulatory

scenario,. 13,339 facilitises  would be: affacted..




TABLE l-1. ESTIMATED NUMBER OF DRY CLEANING PLANTS BY INDUSTRY SECTCR (1991)%

Total Numbezr of Number of Number of Number of
Number of Dry PCE Dry Potentially Potentially
Plants® Cleaning Cleaning Affected = Affectea
Sector plantsc. Plants Plants< Firms®
Commercial 30,494 30,494 24,947 12,159 10,744
2sin- 27,180 3,044 3,044 1,615 e
Jperaced i o
Zndustrial ’ 1,379 328 130 65 e
Total 59,053 ' 33,863 28,121 13,839 e
— -

2Zncludes facilities with payroll and those without payroll.
,‘Inc-udes plants in the ‘coin-operated and industrial sectors that have dry
cleaning machines and those that do not have dry cleaning machines.
SIncludes dry clean;ng plants that use PCE as well as those that use other
solvents.
dincludes PCE plants that do not have vent controls raculred under the most
stringent regulatory scenario (Regulatory Alternative III with no cutocff
®Includes firms that own potentially affected plants. The number of
potentially affected firms that own coin-operated or industrial plants is noc
estimated for this analysis. Coin-operated plants will likely be exempt fzom
the regulation and industrial plants are expected to realize cost-savings
under each regulatory alternative considered. Therefore a firm financial
analysis is not performed for the cozn-operated or industrial sectors.

Source: Radian (1991c); 1987 Census of Servlce Industries, Nonemploye:
Statistics Series(U.S. Department of Commerce, 1390a); 1987 Census of Service
Industries, Subject Series (U.S. Department of Commerce, 1990b): Table 7-3.

Many facilities in the commercial and coin-operated sectors that are
potentially affected by the regqulation are small establishments. It is
estimated that over 75 percent of potentially affected facilities receive less

than $100,000 in annual receiptsl. The annualized control costs associated

1Apprcx1mately S5 percent of affected machines represent output levels
corresponding to $100,000 or less. The. difference in the distribution of
affected machines and: affected faczlxt;es izr actributable to Two assumptions
used. co estimate impacts. First, it is assumed that uncontrolled machines
represent a larger share of lower income categories and a smaller share of
higher income categories. Second, it is assumed that facilities with over
$100,000 in annual receipts use: multiple machines in their operations whereas
fagilities below- $100,.000. rec2ipts- use: only- one: machine..
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with the regulatory alternatives ranée from $1,500 to $8,000 per plant. Tor

small facilities below $25,000 ia annual recéipts, these control zsssts may
represent more than one third of total receipts to the facility. 7T mitigace
the impacts on small facilities, size cutoffs based on PCE usage are
considered. These cutoffs correspond to target levels of annual receipts and
exempt facilities below a- specified output level. Figure l-1 shows the number
of affected facilities under eacn size cutoff by Regulatory Alternative. Note
-~at the number of affected facilities under each size cutoff is identical for

~ .2rnatives I and II.

Because thousands of facilities in the dry cleaning industry are
potentially affected, analyzing regulétory impacts using a facilicy-specific
approach is not feasible. Therefore, a model plant approach based on fifteen
model plants that characteriée the machine technology, machine capacity, and
operating practices of typical dry cleaning machines is used to estimate
impacts in the industry. Within each model plant category, impacts are
analyzed for plants operating at five output levels based on annual receipts,
Furthermore, impacts are analyzed using a model market approcach that
differentiates the market for dry cleaning services by the number of
facilities in the market, the share of affected and unaffected facilities in
the market, and the projected behavioral response to the regulation. Eight
model markets are used to represent market conditions and market structure in
the dry cleaning industry including six model markets for the commercial
sector, one model for the coin-operated sector, and one model fsr the

industrial sector. '

Regulatory impacts are projected using an integrated approach that
combines an economic impactlanalysis with a firm financial analysis. 1In the
economic impact’ analysis a methodological. and empirical. approach based on :the
principles of applied welfare economics is ﬁsed. Economic impacts are
quantified through estimated market adjustments of price and output and
corresponding effscts on consumer and producer welfare. The price and output
adjustments computad in. this analysis are short-run effects. Almost all new
dry cleaning machines are equipped with built-in vent controls that satisfy
the requirements of the regqulations. The current stock of uncontrolled
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machines would have been replaced with controlled machines even in che
baseline. Consequently, long-run price and output adjustments are zeros. In
addition, the effects of the candidate regulatory alternatives on ems .oyment
and plant closures are quantified as part of the economic impact ana.. "sis.
Financial impaczé including capital availability and profitability 1.0acts arce

projected recognizing that firms differ by size and baseline finan=_al health.

Table 1-2 reports the annualized costs, the producer welfars costs, and

the consumer welfare costs for the industry as a whole under each regulatcory
alternative and size cutoff level. The annualized costs include the annual
operating éosts of control equipment along with the annualized installed costs
of the equipment. The producer and consumer welfare costs are those projected
for the first year of the regulation. Lesser losses will be incurred in
fourteen subsequent years because existing uncontrolled machines are being
replaced with controlled machines upon retirement, even at baseline. Fifteen
years after the regulation takes effect, produée: and consumer welfare costs
are zero assuming that the current stock of uncontrolled machines would ke

replaced with controlled machines in the baseline over this time period.

Table 1-3 reports the projected worst-case net plant closures, projected
worker displacements, and worker displacement costs for the industrv as a
whole under each regulatory alternative and size cutoff level. The plant
closure projections assume that the short-run industry output reductions are
achieved by closurxe of the smallest. size facilities. The projected worker
displacements assume chat layoffs are proportional to the short-run indusctry
output reductions. The projected worker displacement costs are based on the
projected displacements and are one~time (non~-recurring) costs. Assuming (as
described above) that the long-run equilibrium level of dry cleaning services
iz unaffected by the: reguliation, the: long=-sun equilibrium: emplovment will.
likewise be unaffected. The output reduction used to estimate worker
displacement and displacement costs would have occurred in the baseline over
an estimated 15-year time period as owners of dry cleaning facilities replaced
retiring uncontzolled machines with contzolled machines.. Implicit in the

estimated displacement costs is the assumption that this baseline output




TABLE 1-2. ANNUALIZED COSTS AND WELFARE IMPACTS OF THE DRY CLIANINSG NESHAP 2%
REGULATORY ALTERNATIVE AND SIZE CUTOFF ($1589)9

Ssst or Impact Measure and Size Cutoff in Annual Receipts ($S000)

Regulacsry Alternative 0~ 25 50 7S 100

Annualized Costs (35106)

Reguliatory I © 34.8 18.9. 13.3- 1.t 3.1

Régulatory Iz ; 42.9 . 23.5 16.5 13.9 11.3

Regulatory III 53.5 33.0 24.8 21.3 17,7
Ccensumer Welfare Impacts (S1086)

éegula:c:y I -14.6 ~10.8 -7.7 -5.53 -3.3

Requlatory II -18.0 -13.5 -9.5 -8.1 -6.7

Reguiatory IIT | -20.3  -15.8  -11.5  -3.9 -8.2
Producer Welfare Impacts (SICG) |

Regulatory I | -20.2 -8.6 -5.6 -4.6 -3.8

Regulatory II -25.0 -10.0 -7.0 -5.9 -4.8

Recu;;tory III -33.3 -17.2 " 13.3 -11.5 -3.5

*Annualized Costs and producer and consumer welfare losses incurred in first
year of regulation. Ceosts will be incurred in subsequent years but will
decline ‘over-time. Recurzing- annual coscs will be zero 15 years after cn
2ffective: date- of cthe: regqulation assuming that the current 3stock of
uncontrolled machines would be replaced by controlled machines’ in the
baseline over this time period.

reduction--and corresponding reduction in employment--would have been
accounted: for: through- attrition: rathexr: than: worker. dislocacion. In other
words, the present wvalue of foregone future displacement is assumed to be

zZero.

The- firm' financial. analysis uses the: costs. estimated: for the: economic
impact analysis to project changes in the financial viability of dry cleaning
£irms affected under each regulatory alternat;ve. Estimated costs of capital

are~developed. for firms. in. poor, average,. and: good. financial condition.




TABLE 1-3. PROJECTED WORST-CASE NET PLANT CLOSURES AND EMPLOYMENT EFFECTS OF
THE DRY CLgANING NESHAP ’

Impact Measure and Size Cutoff in Annual Receipts (S000)

Regulatory Alternative 0 25 50 75 100

Jorst-Case Net Plant Closuresé

Regulatory I 1,354 - 373 147 88 23
Regulatory II ) 1,599 457 182 110 28
Regulatory III 1,768 529 221 135 34

Number Worker Displacements®

Regulatory I B 743° 566 407 336 283
Requlatory II ' 920 707 513 424 354
Regulatory IIX 1,043 831 619 513 424

Worker Displacement Costs ($10%)¢

Regulatory I 21.4 16.3 1.7 9.7 8.2

Regulatory II 26.5 20.4 14.8 12.2 10.2
Requlatory III . 30.0 23.9 17.8 14.8 12.2

iNet plant closures assuming all industry output reductions are achieved by
closures of smallest affected facilities.

Assumes labor demand declines- in proportion to equilibrium output reductions.
‘One-cime {non-recurring) worker displacement cost. The present value oI
foregone future displacement is assumed to be zero.
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Capital availability constraints and profitability impacts are reported for
firms in the commercial sector that are affected under each regulatory
alternative. Figure 1-2 shows the potential changes in ownership by size
cutoff level under the regulatory alternatives assuming a positive
relationship between fir@ size and baseline firm financial condition, as might
be expected since smaller firms generally have significantly lower capacity

utilization than larger firms (financial scenario I).

Potential changes in firm ownership under an alternative assumption are
demonstrated in Figure 1-3. These projected impacts might result if the
number of firms in below-average, average, and above-average baseline
financial condition are proportionately distributed across firms of all sizes

(financial scenario II).

The total annualized cost ranges from $53.5 million under the most
stringent regulatory scenario to less than $10 million under the least
stringent. The estimated regulatp:y costs result in short-run price and
output adjustments that are relatively small (less than one percent deviacticn
from baseline values in most cases). The estimated- loss in consume£ welfare -
ranges from $14.6 to $20.3 million with no cutoff. Producers lose an
estimated $20.2 to $33.3 million in welfare with no cutoff. In addition, more
thgg 3,000 petential changes in ownership are projected with. no. size cutoff.
However, the size cgtoffs would mitigate the economic and financial impacts of
the regulatory alternmatives. For example, with a cutoff level corresponding
te $100,000 annual receipts, consumer and producer welfare: impacts under
Alternative II are $6.7 million and $4.8 miilion, respectively, and projected

changes in ownership are between 0 and 669.
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SECTION 2
SUPPLY OF DRY CLEANING SERVICES

The dry cleaning induétry is a mature service industry involved in the
cleaning, pressing, and finishing of clothing and related-products. This
section provides a profile of each sector of the industry, production history
and trends, an overview of the production process, and the estimated costs of

production.

Z.i PROFILE OF SUPPLIERS BY INDUSTRY SECTORl
The dry cleaning industry is composed of three sectors:
+ commercial (SIC 7216),
* coin-operated (SIC 7215), and

» industrial (SIC 7218).

Commercial facilities are the most p:evalent of the three types and ars
generally located in shopping centers and near densely popﬁlated areas. Ccin-
operated plants are typically part of a laundromat and‘provide dry cleaning
either on a self-service basis or by accepting items over the counter--similar
to commercial facilities. Industrial plants usually rent uniforms and other
items to their customers and are generally larger than commercial and coin-

operated facilities.

2.1.1 Commercial Secrar:

Commercial ¢zy cleaning facilities, the most familiar type of
establishment, provide services for households and include independently
operated neighborhood shops, franchises, and specialty cleaners. Commercial
dry  cleaners provide: full. service-dry clsaning;. which. includes sporting,
pressing, finishing, and packaging. In addition, many commercial dry cleaners
provide laundry services for water-washable garments, rug cleaning services,
and minor alteration and repair services. On average approximately 85 percent
of the receipts at a commercial dry clieaning establishmenc are-from. dry

cleaning activities. The remaining 15 percent are from the auxiliary services

provided by the facility (U.S. Department of Commarce, 1991)..




Approximately 30,494 commercial d;y cléaners operate in the U.S. Cver
80 percent or about 24,947 commercial dzy cleaners use perchloroetchylene (PCZ
in their cleaning process. Table 2-1 shows the distribution of PCE
establishments, the distribution of PCE machines, and the corresponding number
of machines per facility for 5 income categories (based on annual receipts pex
facilityf. This ‘estimaced total number of dry cleaning facilities and the
distribution of faciliities by income level is based on the number and
distribution of PCE dry cleaning machines by design capacity, the average
number of machines per facility in the commercial sector (approximately 1.23)
(Radian 1990c), and the distribution of facilities reported in the 1987 Census
of Service Industries, Subject Series (U.S. Department of Commerce, 1990b).
In addition, it is assumed that faciiities below $100 thousand in annual

receipts have one machine per facility. .

Tables 2-2 and 2-3 show the 1991 distribution of annual receipts for all
commercial establishments and for establishments that use PCE, respectively.
Over three fourths of the total receipts to dry cleaning establishments were
earned by facilities with $100,000 or more in annual receipts. These
facilities represent only about one third of the total number of commercial
dry cleaning establishments. At the other end'of the spectrum, small
facilities with below $25,000 in annual receipts account for more than 25
percent of the total number of facilities but only about 3 percent of total

receipts to commercial dry cleaners.

Dry cleaning output for the sector totals 571,984 Mg per year with
446,492 Mg from facilities that use PCE. Total output is computed by first
multiplying total annual receipts by.the share of receipts from dry cleaning
activities (85%) to compute‘the receipts directly attributable to drycleaning.
This. value is. then. divided by the estimated 1989 baseline price of $6.34 per
kilogram for dry cleaning services to compﬁ:e gotal annual output measured in

kilograms of clothes cleaned. Tables 2-4 and 2-5 report 1991 estimated total

output and average output per establishment by income catagory.
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TABLE 2-2. 1991 DISTRIBUTION OF RECEIPTS FOR COMMERCIAL DRY CLEANING
ESTABLISHMENTS: 2CE AND NON-PCE ESTABLISHMENTS ($1989)

' Total Average Annual
aAnnual . Annual Receipts Per
Receipts Numbezr of Receipts® Establishmentc®

($000/yr) Establishments® Percent ($000/yzx) Percent (s/yz)
0-25 8,026 26.32 142,350 3.34 17,736
25-50 5,024 26.47 203,679 4.77 40,545
50-75 3,096 10.15 207,528 4.86 67,021
75-100 3,096 ' 10.15 290,539 6.81 93,829
>100 11,251 26.90 3,421,966 80.21 304,133

100.00

Total 30,494 4,266,062 100.00 -

iSee Table 2-1.

SAverage annual receipts multiplied by number of establishmencts.

*Based on data reported in the 1987 Census of Service Industries, Subject
Series (U.S. Department of Commerce, 1990) for commercial dry cleaning
establishments with payroll converted to $1989 using the CPI for Apparel and

Upkeep.
TABLE 2-3. 1991 DISTRIBUTION OF RECEIPTS FOR COMMERCIAL DRY CLEANING
ESTABLISHMENTS: PCE ESTABLISHMENTS ONLY ($1989)
— SR

Total Average Annual

Annual Annual Receipts Per

Receipts Number of Receipts?P Establishment®
($000/vyx) Establishments® Percent ($000/yx) Percent (S/yx)
0-25 6,822 27.35 120,998 _ 3.63 17,736
25-50 4,270 17.12 173,127 5.20 40,545
50-75 2,632 10.55 176,399 5.30 67,021
75-100 2,632 : 10.55 246,958 7.42 93,829
>100 8,391 34.44 2,612,824. 78.46 304,135
Total 24,947 100.00 3,330,308 100.00 -

= O O e

iSee Table 2-1.

*Average annual receipts multiplied by number of establishments.

“Sased on data reperted. in the 1987 Cansus of Service Industries, Subject
Series (U.S. Department of Commerce, 1990) for commercial dry cleaning
establishments with payroll converted to $1989 using the CPI for Apparel and
Upkeep. -




TABLE 2-4. 1991 DISTRIBUTION OF DRY CLEANING OUTPUT IN THE COMMERCIAL
SECTOR: PCE AND NON-PCE ESTABLISHMENTS

R e T —

Total Average Annual
Annual Annual Qutput Per

Receipts Number of Output® Establishment?
{$000/yx) Zstablishments? Percent (Mg/yx) Percent {kg/vyr)
0-25 8,026 26.32 19,085 3.34 2,378
25-50 5,024 16.47 27,307 4.77 5,436
50-75 3,096 10.15 27,823 - 4.86 . 8,988
75-100 : 3,096 10.15 38,952 6.81 12,580
>100 11,251 136.90 458,781 80.21 40,775

Total 30,494

“See Table 2-1. : ‘
“Receipts from Table 2-2 multiplied by the sharze of receipts from dry cleaning
activities (835%) divided by the 1389 base price ($6.34 per kg).

100.00

571,948 100.00 -

TABLE 2-5. 1991 DISTRIBUTION OF DRY CLEANING OUTPUT IN THE COMMERCTIAL
SECTOR: PCE ESTABLISHMENTS ONLY

Total Average Annual
Annual Annual OQutput Per

Receipts Number of Output? Establishment?®
($000/yr) Establishmentsa Fercent (Mg/yE) uPercent (kg/yr)
0-25 6,822 27.35 16,222 3.63 2,378
25-50 4,270 17.12 23,211 5.20 3,438
50-75 2,632 10.58 23,650 5.30 8,985
75=100 2,632 10.55 33,110 7.42 12,580
>100 8,591 34,44 350,300 78.46 40,775
Total 24,947 100.00 446,492 100.00 -

e D

*See- Table 2-~-1.
®Receipts from Table 2-3 multiplied. by the share of recaipts from drv-cleaning
activities (85%) divided by the 1989 base price ($6.34 per kg).

The commercial sector baseline: price is. derived using Internacional
Fabricare Institute (IFI) data on the average price to clean a two-piece man's
suit weighing one kilogram (Faig, 1990). Control cost estimates and other

financial data used in the: economic. impact. analysis are measured in 1989




dollars. However, the most recent base price estimate available for the
commercial sector is the average 1988 value ($5.92). The 1989 base price was
projected by first fitting a regression line to.the nactural logarithm of base
prices from 1973 to 1988 and a time trend. The slope oI zhe regressiosn line
(0.0707) is an estimate of the average growth rate of base prices ovar znat

time period.

The projected 1989 base price is then calculated as the sum of the 1988

price plus the growth amount:

P19g9 = P1988 * (1 + 0.0707)
= $5.92 « (1 + 0.0707)

= $6.34

For the purposes of analysis, all facilities are assumed to charge $6.34 per
kilogram of clothes cleaned in the baseline. In following sections, price
changes due to the regulation are projected based on the price computed in

this section.

2.1.2 Coin-gperated Sector

Facilities in the coin-operataed sector also supply dry cleaning services
to households and are usually part of a laundropat. Water washing and drying
account £f£or the majority of sales-with dry cleéning offered as an auxiliary
service (Torp, 1990). Approximately 10 percent of total receipts at coin-
operated laundries that offer dry'cleaning services are from dry cleaning

activities.

Two types of dry cleaning services are available. in this sector: self-
service and employee assisted dry cieaning. Self-service, coin—-operated ary
cleaning, as the name suggests, requires the consumer to operate the dry
¢leaning machine and does not include pressing, spotting, or other finishing
Services. Cmployee assistsd dry cleaning (referrsd to as plantc-operated in
the balance of this report) is virtually indistinguishable from the service
provided by commercial dry cleaners except that the facility also offers coin-

operated laundry servicas. Consumers. use: coin—operated. drv cleaners because




zhey desire lower priced cleaning, have large items, or do not live near

sommercial cleaners (ICF, 1586).

Census data ‘indicate that 27,180 coin-operated laundries--including
facilities with and without payroll--were operating in the U.S. in 1987 (U.sS.
Department of Commeice, 19%0a) . Approximately 3,044 coin-operated laundries
sffer dry cleaning services. about 2,831 establishments offer planﬁ-ope:ated
dry cleaning and another 213 establishments offer self-service dry cleaning
(Radian, 1991l¢). Virtually all coin-operated laundries that offer dry

cleaning services use PCE in the cleaning process.

Table 2-6 shows the 1991 distribution of coin-operated establishments
with dry cleaning operations. The income. distribution is based on the income
disﬁribufion of all coin-operated laundries with payroll including those
wichout dry cleaning capacity (U.S. Department of Commerce, 1990b) .-
Establishments with over $100,000 in annual receipts account for approximately
14 percent of the establishments and more than half of the receipts at plants
with dry cleaning operations. Establishments that collect léss than $25,000
in annual receipts account for about 17 percent of the plants and less than 4
percent of receipts at plants with dry cleaning operations. Nearly one half
of all plants in this sector with dry cleaning operations are in the $25 to

$50 thousand receipts range.



1991 DISTRIBUTION OF RECEIPTS FOR COIN-OPERATED
ESTABLISHMENTS WITH DRY CLEANING CAPACITY .($1989)

Total Average Annual

2anual Annual Receipts Per -

Receipts Number of . Receipts® Establishmenc®
($000/yx) Establishments® Percent {$000/yr) Percenc (S/yr)

3-25 523 17.19 9,248 3.61 17,683
23-50 1,451 47.70 58,706 22.93 40,459
0-75 475 15.61 31,835 12.43 67,021
75-100 . 169 5.49 15,669 6.12 93,829
>100 426 14.00 140,571 54.90 329,978

100.00 256,029 100.00 -

‘The aistribution of establishments is based on the distribution of all coin-
operated laundries with payroll (including those without dry cleaning
capacity) reported in the 1987 Census of Service Industries (U.S. Department
of Commerce, 1991b).

°Average annual receipts multiplied by the number of establishments.

‘B8ased on data reported in the 1987 Census of Service Industries, Subiject
Series (U.S. Department of Commerce, 19%0) for coin-operated laundries with
payroll converted to $1989 using the CPI for Apparel and Upkeep.

dRadian 1991a.

Projected 1991 annual receipts to coin-operated laundries with dry
Sleaning operations total $256 million. However, only about 10 percent or
$25.6 million in receipts are directly from dry cleaning activities in the
:sln;operated:sec:or. 2ry cleaning outpur £or this sector totals 4,298 Mg cer
year. Output is computed based on an average price of $6.34 per kilogram of
clothes cleaned at plant-operated facilities and $1.65 per kilogram for self-
service facilities. Table 2-7 shows the total dry cleaning output and the
average output. Der establishment by income- category for the coin-operated

Secrox.
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TABLE 2-7. 1991 DISTRIBUTION OF DRY CLEANING OUTPUT IN THE COIN-OPERATED

SECTOR

- Total ‘ Average Annual

Annual Annual Qutput Per

Receaipts Number of Qutput? Establishment®
($000/yx) Establishments® Percent - (Mg/yr) Percent (kg/yz)
6-25 _ 523 ©17.19 179 4.01 343
25-30 1,451 - 47.70 1,138 25.47 784
50-75 475  15.61 -~ 616 13.79 1,297
75-100 = 169 5.49 317 7.10 1,878
>100 426 - 14.00 2,217 49.62 5,208

Total 3,044¢ ;OO.QO 4,468 100.00 -

2The distribution of establishments is based on the distribution of all coin-’
operated laundries with payroll (including those without dry cleaning
capacity) réeported in the 1987 census of service industries (U.S. Department
of Commerce, 1391b). -

Receipts from Table 2-6 multiplied by the share of receipts from dry cleaning
activities (10%) divided by the 1989 base price. Base price for coin-
operated (self-service) is $1.65 per kg. Base price for coin-operated
(plant-operated) is $6.34 per kg. See Table 2-13 for the share of plant-
operated and self-service establishments in each receipts category.

°Radian 158%1a. )

Price information is unavailable for the coin-operated sector. Based on
conversations with industry officials, plant-operated facilities probably
charge the same price as commercial facilities- or $6.34 per kilogram (Torp,
1980). A survey of two coin-operated facilities with self-service machines
indicated that they both charge $6.00 to run one cycle in a 3.6 kilogram
capacity machine. Presumably, these facilities are representative of the
sector and $6.00 is the average price to use a 3.6 kilogram self-service coin-
operated machine. Thus;. :heﬁaverage?prica%tofclean-one~kiloqrgm:of,clozhinq

. is calculated. o be $1.85.

2.1.3 Industzial Sector

The industrial sector supplies items such as laundered uniforms, wiping

towels, floor mats, and work gloves to industrial or commercial users.

Industrial laundries provide services: for a. diverse group of industrial and.



commercial users including auto service and repair shops, Zcod §rccessing
plants, manufacturing concerns, construction firms, hotels, restaurants,
security firms, sanks, and zeal estate companies. The commercial oz
industrial user usually rents the items from the industrial launderer who
provides pick-up, Laundry, and delivery services for the consumer z=z a regular

basis (Coor and Grady, 1991).

Service agreements between the industrial launderers and their customers
to provide clean uniforms generally specify the number of changes cer emplovee
and a schedule for delivery of the rented items. For example, the cypicai
agreement for uniform rental specifies that the industrial launderer provide
11 changes of clothing per employee per week including S5 clean suits left with
the customer, $§ dizty sﬁits taken back to the laundry, and 1 transition suic
(the garment worn by the employee of the customer firm at the time of
delivery). Items are generally delivered and collected at the same time eaén

week (Coor and Grady, 1991).

According to Census data 1,379 industrial laundry facilities with
payroll were operating in 1987. over 90 pefdént of these establisnﬁents
receive annual receipts over 5100 thousand (U.S. Department of Commerce,
1990b) . For this analysis, it is assumed that all industrial launderers with
dry cleaning capacity have annual receipts of over 3$100 thousand.
Approximately 325 industrial launderers have dry cleaning capacity. Of these
about 40 percent (or 130) use PCE and 60 percent (or 195) use petroleum

(Sluizexr, 1990).

Annual receipts for industrial facilities with dry cleaning capacity
total approximately $977 million. On average, about 35 percent of the
receipts at facilities with dry cleaning capacity are from dry cleaning_
activities with' the: balance: from water- washing- or: otherr activitiss. Using zn
average price of $2.00 per kilogram of clothes cleaned, the: estimated total

dry cleaning output from commercial facilities is 170,901 Mg per year.

Price data are unavailable for the industrial sector.. Therefore, a
small survey was conducted to determine the average price charged to provide
one clean uniform weighing approximately one kilogram. Pricas ranged frem

$51.75 to $2.25 per change.-.. A representative: from: an: industry- trade-
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association confirmed that these prices are representative of the prices
charged in the industry (Sluizer, 1990). The midpoint of the range ($2.00) is

‘assumed to be the average base price for the industry.

2.2 PRODUCTION HISTORY AND TRENDS

Althougnh dry cleaning technology has existed for many years, the
industry did not experience widespread expansion until the 1960's. A deep
recession in the early 1970's eliminated part of the industrf, but the iate

1970's and early 1980's saw a resurgence of dry cleaners (Fischer, 1987y .

During the 1950's, petreleum was the princip;e solvent in dry cleaning
plants. The 1960's brought a shift toward chlorinated solvents (e.g., 2CE, F-
113) that has continued to the present. The main reason for the shift was the
widespread implementation of fire codes during this period. Ia addition, an’
existing new scurce performance standard (NSPS) for petroleum-based dry
cleaning restricts the use of this solvent in new facilities. Because none of
the. chlorinated solvents exhibit the flammablevproperties of perroleum, che
large number of plants built in shopping malls and suburban areas since the

1960's has been based on chlorinated-solvent technology (ICF, 1986).

Currently, a vast majority of all dry cleaners use PCE. However, demand
for PCE by the dry cleaning industry has been declining and is expected to
continue to decrease sldwly due to greater recycling and lower solvent
emissions from equipment (Chemical Marketing Reporter, 1986). The econémic
incantiver for self-imposed emission- reductions and solvent recyciing has
persuaded several plants to install control devices and/or switch to more

efficient machines voluntarily.

No direct measursment of the quantity of clothes dry cleaned per vear is
availableifor;thErdryfcieaning:indusn:y;. However,. an. 2stimate of aggrsgate.
output. can. be: derived. through. the: quotient of total recaipts for dry cleaning
activities and an average price per kilogram of clothes cleaned. Historical
information. on average base pricas: and. total. receipts is-available only for
the commercial sector; statistics compiled for the industrial and coin-
operated sectors do not distinguish between those facilities that dry clean

and those that. launder with water. The base: price in the commercial sector is
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the pzxice charged to clean a standard two-piece men‘s suit weighing one

kilogram. As seen in Table 2-8, the average base price and toral annual
receipts measured in 1989 dollars increased by over 50 percent from 1974
1988. Total output for the sector measured in kilograms of dry cleaned
clothing declined from the mid 1970's to the early 1980's. From 1981 to

dry cleaning output increased by approximately one third.

Table 2-9 presents annual growth rates for each sector of the dry
cleaning industry. These estimates are based on machinery sales and are
therefore broken down by machine typé as well as sector. Other factors
considered include machine life, current and historical sales data, and
replacement rate of the machinery. Predicﬁions indicate that the commercial
sector will be the only sector to experience positive growth, at justc over 2
percent per year. Both the industrial and coin-operated sectors are estimated
to show negative annual growth rates of approximately S5 percent and 7 percent,
respectively. These growth rates do not predict overall growth in outcput for
the cbin-operated and industrial sectors, because dry cleaning activities

account for only a small portion of total output in these sectors.

Several factors have contributed to the trend away from coin-operated
dry cleaning. Because of environmental regqulations, consumers are
increasingly aware of the hazards of operating coin-operated machinery and
handling the cleaning solvents. The decline is also due in part to more
expensive dry cleaning equipment, questionable returns on dryv cleaning
activicies in this sector, and the necessity of hiring an attendant. These
factors combine to make coin-operated dry cleaning operations unprofitable

(Torp, 1990).




TABLE 2-8. ANNUAL RECEIPTS, AVERAGE BASE PRICE, AND TOTAL OUTPUT FOR
CCMMERCIAL DRY CLEANERS (51989)2 '

— —— - —— B e LS —  —— %

Total Average Total Dry
Annual Receipts Base Price Cleaning Outpuc
Year (5108/yma ($/kg) @ (10% xg/yr)?®
1974 2,692 : 4.02 570
1975 2,630 4.42 £06
1976 2,623 4.46 ‘ 499
1977 2,675 4,36 521
1978 2,825 4.87 493
1979 2,878 4,90 : 499
1980 2,975 5.32 475
1981 2,941 5.63 444
1982 3,517 5.72 ~ 522
1983 o 3,638 5.87 _ 52
1384 2,694 5.98 _ g2
1985 ' 3,764 6.13 s$z2
1986 4,390 6.14 608
1387 4,287 6.05 603
6.08 596

1988 4,265

2Includes receipts for facilities with payroll only. All dollar figures
converted to 1989 dollars through the Consumer Price Index for Apparel and
Upkeep.

Protal sales multiplied by share of receipts from dry cleaning activities
(85%) divided by average base price per kg.

Source: Faig, 1990.

TABLE 2-9. ANNUAL GROWTH RATES BY MACHINE TYPE AND SECTOR. (1986-1389)

- — .
Machine type

Sector Dry-to-dry ' Transfer Total
Commercial 9% -7% 2%
Coin— -7%- N/A ~7%
Operated

Industrial -3% -5% | -5%

e —
Note: Growth rates are estimates: based on Section 1l4-informarion.. Considersa.
in these estimates were machine life, current sales data, replacement rate,
-and 5- and l0-year sales data. Total annual growth rate is weighted

according to the machine populations in each sector.

Source: Radian,l199%1a.
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The ﬂegative growth rate in industrial dry cleaning reflects increased
costs of dry cleaning due to state regulations as well as the advent of
solyester/cotton and polyester/wool blends that made waver washable fabrics
feasible even for dress clothes. In the 1980's, industrial cleaning plancs.
have moved away f£rom drv cleaning their output and toward laundering with new
detergent formulations. Between 1986 and 1985, the numper of industrial
facilities that dry cleaned clothing dropped by approximately 50 percent (
1986). Virtually all the garments currently processed by industrial
launderers are water washable. However, some industrial launderers continue
to dry clean at least a portion of their water washable garments because drvy
Cleaning increases the life of the garment and enhances the garment's
appearance (Coor and Grady, 1991). An estimated 92 percent of the garments
cleaned by industrial facilities are laundered in water and detergent, and

this percentage is expected to continue to increase (Sluizer, 1990).

2.3 PRODUCTION PROCESSES

Dry cleaning services generally include cleaning, pressing, and
finishing articles of clothing and other reléted products. In all three
sectors, the dry cleaning process is almost iden:ical to laundering in water
except that a solvent, such as PCE, is used in place of water and detergent.
The coin-operated sector is the only one that does not regularly provide
pressing and finishing services. The processes, machinery, and controls in

each sector of the dry cleaning industry are detailed in this section.

2.3.1 Machine Tvpes

Two types of machines are commonly used in the dry cleaning industry:
dry-to-dry and transfer. Dry-to-dry machines combine washing and drying in
one machine and,. therefore,. do.not. have:. a. separatermachine. for. drving.
Transfer machines, like the traditional laundry machines for water washing,

consist of separate machines for washing and drying.

Most dry cleaning plants have: one or moras  attachments to their drv

cleaning machine. These include solvent filters, distillers, and vent

controls. Figure 2-1 shows the typical configura:ion of a dry cleaning
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Figure 2-~1. Typical Configuration of a Dry Cleaning Machine and the Various
Attachments ’

Source: Safety-Kleen, 1986.

machine and the various attachments. Solvent filters remove impurities Ffrom
the solvent and return the "clean” solvent to the solvent tank. Stills remove
any impurities left in the solvent after it is filtered as well as water and
detergent mixed: with the: solvent  in the- washing process through a distillaceosn
process. Virtually all dry cleaning facilities have solvent filtration
systems and about 80 percent usze stills. These devices extend the life of the
solvent and reduce the amount of solvent that must be purchased (Safety—-Kleen,

1986) .

Approximately. §0. percent. of all. PCE dry cleaning machines have vent .
control devices (Radian, 1991c). Vent controls are attached to the dryer and
remove. vaporized solvent from the. dryer smissions. Venﬁmcontrol devices are
available in two basic types: cazbon adsorbers (CA's) and refrigerated

condensors (RC'S). With the use of a CA, PCE emissions are trapped in a

carbon filter. The filter then undergces a condensation process that




eliminates the hazardous emissions. A typical CA lasts ébcut 15 vears and
reduces emissions bv about 95 percent when operated properly. The se: 1 type
of control device, the RC, uses a refrigerated coil to cool PCE vapox: This
cooling process results in condensation of PCE emissions. The average .fe of
a RC is about 7 vears. The emission reduction achieved by RC's diffe:
depending on the tvpe of dry cleaning machine used. Refrigerated comn.. asors

reduce vent emissions by 85 percent on transfer machines and by about .5

percent on dry-to-dry machines.

Over 90 percent of new dry-to-dry machines built for the commercial and
industrial sectors have built-in RC's (Eederal Register, 1989%9). Aadd-on
control devices mav be purchased and attached to machines chat are not
equipped with vent cont;ols from the manufacturer. A facilicy's selection of
control devices is constrained by the capacity of its dry cleaning machine.
Add-on RC's are not available for the very small machines built for the coin-
operated sector or for the large machines built for the industrial sector.
Both types of add-on devices are available to retzofit virtually all machines

built for the commercial sector.

Owners and operators of dry cleaning facilities purchase add-on vent
¢ontrols and attach them to theizr dryer for a vaziety of reasons. Some states
require dry cleaners to control their emissions using a vent control device.
Environmentally conscious owners may install vent controls even in the absence
oL state regulations. Oepending on the price paid for solvent and the amountc
of sclvent saved, some owners may realize a cost savings from redhced solvent

consumption with a vent control.

2.3.2 Sglyents

Four solvents are curzently in use in the dry cleaning industry: 2CE,
fluorocarbon 113 (F-il3), petroleum, and 1,1, l-trichlorocethane (1,1,1-TCa).
Of these four, PCE is usually considered the most efficient cleaner. ~rive

main factors determine: the: suitability of a solvent for dry cleaning, =ach

with a range of acceptable values, as opposed to an absclute standard (Busler,
1980) :




* The solvent must be able to dissolve fazs and oils wicthouc damaging
the most common Zibers and dyes.

-

* The solvent should not leave an unpleasant odor in garments after
drying.

* Chemical stability is imporrant to prevent damage tc the metals used
in dry cleaning machinerv.

* A certain level of volatility is desirable to permit rapid drying and
.economical reclamation through distillation.

* The solvent should be compatible with cemmon detergents used in the
process.

The importance of PCE to the dry cleaning process depends on the ease with
wnich it can be replaced by another comparable solvent. The potential for
3olvent substituticn should be evaluated -against the criteria established for

the factors listed above.

F-113, petroleum, and l,l,l-TCA'can all theoretically be substituted for
PCE in the dry cleaning process. However, none of these solvents will perform
with the same degree of efficiency as PCE. Thus, an owner of a dry cleaning
plant will ﬁeed‘to ponder various considerations associated with solvent
substitution. These factors include solvent prices, cleaning properties,
capital costs, and operating costs. An additibnal factor in the substitution
decision is the ease with which machinery designated for use with one solvent

can be converted to accept other solvents.

Although all three alternative éolvents are used in some dry cleaning
plants, none are currently considered feasible. for widespread: substitucicn ‘or
PCE. F-113 most closely matches the cleaning abilities of PCE but is
unsuitable for certain garments and stains. In addition, the possibiiity of
regulations concerning ozone depletion may limit any immediate substitution.
Finally, the unit price of F-113 is considerably higher than the unit price of
PCE. Fire: codes will probably prevent any substantial. shift: to. perroleum, che
secoﬁd solvent. The remaining solvent, 1,1,1-TCA, ha=s vet to attract much
interest in this country. Its cleaning abilities are questionable because of
high solvent aggressiveness and instability. ' In addition,. usage. costs ars-
approximately ten times higher than for PCE (Fisher, 1990a) even - though-
trichlorcethane users can achieve energy savings of 5 to 10 percent (Fisher,
1987).
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Tachnically, one other substitute for PCE is available. Industrial dxy
cleaners can switch to laundering garments with water and detergent for most
izems. The commercial and coin-operated sectors do not have this flexibility
macause the customer owns the item to be cleaned and, therefore, specifies the

cleaning method.

Approximately 28,000 of the 34,000 dry cleaning plants in the United

States use PCE as a cleaning solvent (see Table 2-1). Most of the remaining
plants use a petroleum-based solvent, and a small percentage use either F-113
or 1,1,1-TCA. Approximately 85 percent of total dry cleaning output from
commercial facilities is processed using PCE. Virtually all coin-operated
facilities with dry cleaning capacity use PCE. Solvent use in the industrial
sector is divided between PCE (40 percent) and petroleum (60 percent)

(Sluizer, 1990).

Figure 2-2 shows the percentage of total PCE consumed by each sector.
The commercial sSector accounts for approximately 94.3 percent of total PCE
consumption by the dry cleaning industry. The industrial sector and the coin-
operated sector account for 4.6 percent and 1.1 percent of consumption,

respectively.

. % Commercial Sector
Coin-Operated Sector ' (94.3%)

(1.1%)

Industrial Sector
(4.6%)

Figure 2-2. PCE Consumntion by Sector for 1991
Scurca: Radian, 1990b.




2.3.3 Exoductizoo Pzocesses

The flow of production is baéically identical in coin-operated (planc=-
operated) and commercial facilities. The production process begins when cthe
dry cieaning plant receives the sociled garment from the consumer. After a
garment enters the plant,a minimum of 10 .steps of production are required tc
produce a clean garment ready for delivery. These steps of production are

described below:

« Tagging--Tagging typically involves attaching a tag to the garmenc
with a unique identificacicn number for each customer. & record is
made of the customer's name, the corresponding tag number, any
special instructions, and the promised delivery date.

* Initial Classifving-—-Garments are separated into three basic
categories at this stage of production: garments that require dry
cleaning-but no pre-spotting, garments that require laundering but no
pre-spotting, and garments that reduire pre-spotting.

» Applying Spotting Chemicals-~Garments stained with ink, paint, food,
or other substances are treated with solvents and other compounds
before they are laundered or dry cleaned.

* Eurther Classifying--Garments are further classified by the type of
fabric and the color of fabric. This step is required because
garments with different fabric types and colors require different
treatment and can be damaged if they are processed with garments of
dissimilar fabric type or color.

* HWashing--In dry cleaning operations, garments are washed in a solvent
mixture comprised ¢f solvent, water, and detergent. The correct
combination of solvent, water, and detergent and the correct washing
temperature are vital to the successful removal of soil without
damaging the garment. The. washing step ends with extraction of the
2xcess - solvent mixzure.

* Drying-—-After garments are washed and the excess moisture removed,
they are dried using heated air. Garments may be transferred to a
separate machine for drying (transfer machines) or dried in the same
machine (dry-to-dry machines) used to wash the garments depending on
the machine technology emmloyed by the facility.

-~ Brgaaing and finisting--Clean,. dry garmencs: are: pressed and finiszhed.
Finishing includes replacing damaged. or missing buttons, special
pressing {(e.g., pleated skirts), and any other special handling that
may be required.

+ Hanging--Garments  ars- placed. on: hangers- in. this: step- of the
production process.
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+ pgsembling-—-After they are placed on hangers, garments are sorted and
assembled by consumer identification number on the tag attached to
the garment and by promised delivery date.

+ Packaging-—-Assembled garments are packaged for delivery. 2ackaging
typically involves placing a plastic bag over the garments.

Garments are inspected periodically throughout the process described
above to determine the success in removing soil and the acceptability of the
sressing and finishing steps. Additional steps may be required for heavily
soiled garments, oversized items, or delicate garments that require special
nandling. The production process ends with delivery of the cleaned, pressed,

sackaged garments to the consumer.

Production of clean clothes at coin-operated (self-service) facilities
involves the consumer as an active participant. The facility provides the-
equipment used in the washing and drying process and the individual provides
the labor inputs required for the spotting, pressing, and finishing of the
gazrment. The process of producing clean clothes is similar to that described
above for commercial and coin-operated (plant-operated) facilities excluding

the tagging, assembling, and packaging steps.

Unlike customers in the commercial or coin—-operated sector, customers of
industrial cleaners do not deliver the soiled items to the cleaning facility.
Rather, the industrial cleaner collects the soiled items from the commercial

or industrial user on a regular basis at no additional charge to the user.

Tﬂe production procass. begins wnen the soiled garment enters che
industrial plant. The steps of production are similar to those described
above for commercial and coin-operated (plant-operated) facilities. A few
differences do exist, however. Garments cleaned by industrial facilities
qeneéailyJéontain.a permanent. identification. number that identifies not only
the company purcnasing'tneLdzy‘clgﬁning‘se:vicenbu: also the individual ctnat
actually wearﬁ':he garmant, the routa numper, and the day of the week
scheduled for delivery of the cleaned items. The process generally requires
less classifying beyond the. initial classifying because- garments ars more
homogeneous with zegard to fabric type and color. In addition, the process is
generally more mechanized and larger in scope than the process at a typical

commercial or coin-operated. (plant~operarted) facility. The production process
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2nds with the delivery of the cleaned item to the customer on the promised

delivery date.

C08TS OF PRCDUCTION

Zosts of production in the dry cleaning industry can be classified as
sither fixed or variable costs. Fixed costs are incurred regardless of the
ievel of production. Two tyvpes of fixed costs exist: those that occur oniy
once at the start-up of a business and those that regularly recur. Variable
zosts depend on the level of production at a plant and fall to zero if the
clant ceases operations entirely. These three céteqories of costs are

described below:

Fixed start-up costs: -the costs associated with the decision to
open a dry c¢leaning planc,

Fixed recurring costs: the costs associated with the decision to
operate the dry cleaning plant, and

Variable costs: the costs associated with the decision to operate
the dry cleaning plant at a given level of output.

The first category of costs includes most, if not all, capital costs as well
as long~-term materials contracts and capacity investments. Table 2-10 shows
the capital costs of new dry-to-dry machines. In addition, some
administrative fees and initial building overhead costs, such as remodeling or
down payment, are included in this category of costs. These expenses are the
fixed costs that are incurred regardless of the level of production or whether
the fizm operates at all. Total estimated start-up costs typically rangs fzom

$95 to $120 thousand (Faig, 1991).

Table 2-11 displays information on the second and third categories of
costs for commercial dry cleaning facilities by output level. On average,
total wages and salaries acccunt for the. largest portion of dry cleaning costs
followed by rent/building overhead expenses or totad supply cost. The

majority of costs incurred by a. dry cleaning pilant are  variable such- as

solvent, labor, and energy costs. Table 2-12 biovides unit price information

for the major inputs that contribute to the: variable costs- of operating a dry

cleaning facility.




TABLE 2-10. CAPITAL COSTS OF NEW DRY-TO-DRY MACHINES ($1989)

e _ U

Machine Capacity (kg/load) Capital Cost ($)

11.3 . 26,046

13.6 . 27,820

15.9 29,594

20.4 42,171
22.7 - 44,040
27.2 . 47,040
45.4 ’ 65,255
63.5 i 104,000

113.4 157,000 -
S SO T

Souxce: Radian, 1990a.

Dry cleaning plants have relatively small capital equipment costs,
although these vary between the sectors. In addition, the buildings used by
many plants are rented or easily transferable to other uses. As a result, the
relatively high variable cost to fixed cost ratio at most dry cleaning
facilities promotes a dynamic industry structure in which the less efficient

plants quickly terminate operations if losses become excessive.

The decision to open a new plant must be evaluated based on the costs
included in all three catagories above. However, for existing facilities,
costs in category 1 are sunk and do not affect the owner's decision to
continue operating. Production cost for existing and new facilities are

discussed below.




TABLE 2-11. AVERAGE ANNUAL OPERATING COSTS FOR COMMERCIAL DRY CLEANING

PLANTS
— = . — e —— —
Annual Qutputr (kg/vyr)2
Cost Category 2,378 5,436 8,985 22,580 40,775

Tixed Recurring Costs

Wages and Salaries® 3,542 §,078 13,383 18,736 81,727
Rent or Building Overhead 1,316 3,002 4,973 5,962 20,955
Jepreciation 1,272 Z,SQl 4,805 5,728 11,922
Integest and Bank Charges 779 1,776 2,942 4,119 3,163

Insurance 576 1,315 2,178 3,049 7,786

Variable Costs

Wages and Salaries 3,024 . 6,898 .11,428 24,000 58,722
Total Supply Cost ' 1,541 3,515 5,824 8,154 23,175
Qutside Work 1,437 3,277 5,429 7,600 15,876
Payroll taxes 541 1,234 2,044 2,862 . 12,470
Advertising, ) 435, 991 1,642 2,299 10,949
. Utility-Fuel 360 821 1,361 1,905 6,661
Repairs and Maintenancg 312 712 1,180 1,651 6,813
Utility—Electricity 268 611 1,012 1,417 8,394
Office Expense 259 591 979 1,370 3,498
Administrative Expense 241 550 911 1,276 4,015
Utility—Hater and Sewage 117 267 442 619 3,224
Claims 92 210 340 488 1,247
Miscellaneous 908 2,071 3,431 4,804 10,707
Total Costs 17,019 38,820 64,313 90,038 291,392

mw
i3ased. on.ther average: annual. receipts: for five- income: categories reportad in
Table: 2-2..

®Includes owner's wages.

Source: International Fabricare Institute, 1989; Fiiher, 19390b.
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TABLE 2~12. AVERAGE IXPUT PRICES FOR PCE DRY CLEANING FACILITIES ($1989)

Input Price

' Material )
Perchloroethylene.......,............ $0.683/kg
Energy
Electricity..... cesesceccecccasasssass $0.0710/kWh
Steam.......... et et et eesrse s $6.13/1000 1lb
Labor
Operating labor.................. ...... $5.94/hr
Maintenance labor ........ce000004....56.53/0r

L e T e s
Source: Radian, 1990d. '

2.4.1 gosts of bProduction for Fsisting Facilitio=s

The short=-run supply curve of an existing dry cleaning facility is the
portion of its marginal cost curve that lies above the minimum point of its
average variable cost curve. In other words, facilities will continue to
supply dry cleaning services in the short run as long as they can cover their
variable costs of production. The market supply curve is the horizontal
aggregation of the supply curves for all facilities in the market. This
aggregacion is characterized in the step supply function (see Figure 2-3)
where the producer with the highest marginal cost in the market sets the

market price of dry cleaning services.

Lower cost producers aré able to cover some or all of their fixed costs
because: the market. price- is. above- their average: variable cost. Differences in
the production costs across producers are attributed to differences in
management practices as well as differences in the productivity of capital
equipment. Assuming that the productivity of dry cleaning equipment has been
inczeasing over time, owners of new 2quipment would tend to have lower
marginal costs than owners of older equipment, ggterus paribus.
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Figure 2-3. Market Supply Curve for Existing Facilities

An increase in the price of a variable input changes the facility's
average variable cost and its marginal cost. Changes in the marginal cost of
producing dry cleaning services would cause a shift in the supply of drv
Cleaning services resulting in price and outpur adjustments ac least in che

short rzun.

2.4.2 Cogts of Production for New Facilities

An. entrepreneur. contemplating construction.of a.new.dry  cleaning
facility won't invest unless he/she anticipates covering total costs. By
definition, total cost :or a new facility includes fixed start-up costs
including a normal retuzrn, fixed. recurring costs, and variable-costé. I£f the
average total cost of opening a new dry cleaning plant iz above: the market
price, no new entry will occur. Conversely, if the average total cost is

below the market price, new entry will occur (see Figure 2-4). Therefore, any
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Figure 2-4. New Facility Costs Compared to Market Supply Curve for

Existing Facilities

increase in the marginal costs of existing producers not affecting new
suppliers would have the effect of encouraging new entry into the market. The
entry of a new facility into the market displaces the marginal =xisting
supplier. As the marginal suppliers are displaced in the market, price falls.
This process continues until érice equals the average total cost of building a
new facility. Long-run price and output equilibrium, therefore, depends on
the average total cost of bﬁilding a new facility. Once a.new facility is
constructed,. the fixed. costs becomer sunk: costs: and- only' the: variaple. <osts zre
relevant to the decision to continue operating the facility. The facility
continues to supply dry cleaning services as long as price exceeds average

variable cost.




2.3 MODEL FACILITY PROFILZ

The abundance of dry c<leaning establishments precludes an approach that
investigates the impacts of candidate regulatory alternatives on a facilizy-
specific level. Ignoring the resource costs of collecting data for such a
large sample, computatiocnal time alone diminishes the feasibility of a
facility-specific approach. Consequently, a model plant approach is used iz
which fifteen model plants represent the characteristics of average PCE
facilities in each sector. Table 2-13 presents operating parameters of the
model plants by industry sector, machine size, and process. In addition, the
distribution of PCE facilities represented by each model plant is reported for
£ive output levels. These output levels correspond to ranges or annual

receipts shown in Table 2-13.

The model plants were chosen to represent the variability in machine
size and technology that is present among existing facilities in the industry.
The coin-operated sector has basically only one machine size and design.
However, two model facilities in this sector are differentiated by the base
price charged for dry cleaning services .and the type of service supplied
(self~service or coin-operated). Ten model plants for the commercial sector
.and three model plants were selected for the industrial sector. Most of the
contemporary dry cleaning facilities are purchas}ng dry-to-dry machines to
save on solvent costs, to comply with a recently promulgated worker exposure
regulation, and to reduce the environmental impact of PCE emissions.
Nevertheless, some facilities continue to operats with transfer machines, and

that portion of the industry is represented through appropriate model plants.
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SECTION 3
DEMAND FOR. DRY CLEANING SEZRVICES

Two types'of demand exist for dry cleaning services: Rousenold demand
ang industrial demand. Housenold demand is characterized nv in a;v;aual
scasumers purchasing dry clieaning. services providgd by commercial and coin-

sperated facilities. Industrial demand is characterized by fizms purchasing
iry cleaning services to clean employee uniforms in producticn and service

escablishments. Typically, employers rent these uniforms from an industrial
sieaner who provides regular cieaningjand delivery services. The subsegquent

sacrions discuss household demand and industrial demand in detail.

3.2 HOUSEHCLD DEMAND

As consuming units, housenolds demand.ciean. pressed clothes. 32ecause
some garments require dry cleaning for proper care, households rely on dry
cleaning services provided by others to procufe clean, pressed clothes. Two
types of»dry=cleaning,se:vices-—commercial\and:coin-operated-—are available to
households. Commercial facilities and. coin-operated (plant-operated) provide
a complete service: garments are-cleaﬁed, pressed, and packaged for ﬁhe
consumer. At self-service coin-dperated.facilities, consumers pay for using
dry cleaning machines, but they must clean and press their own clothes.
Despite—some-similarities in the influences of demand for these services,

these two sectors have experienced different growth patterns.

The*sunsect*ons below. discuss: differenc. facets of housdsehold demand. The
first two subsections explore consumption patterns and characte:zst;cs of the
consumers of dry cleaning services. The next subsection discusses the theory
of household production in the context of dry cleaned clothing. How consumers
value their. time: and. their choice between coin-operated and commercial
facilities is. presencted: in: the- fourth: sub:ect:.on. The: £inal subsection
briefly examines: consumer sensitivity- to- changes: in the: price of dry cleaning

services.

3.1.1 Consumption and Irands

Household consumption of commercial dry cleaning sgrviées can be

measured. in. terms: of the: toral. weight: of clothes: dry cleaned or in terms of
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total expenditures on dry cleaning services. Figure 3-1 shows that overall
consumption, measured by the total weight of clothing cleaned, increased by
more than 25 percent from. 1980 to 1988. However, on a per—-nousehold bac:s,
demand for dry cleaning se:vices‘inc:eased only 11 percent during this ceariod.
Consumption pa: household reached its peak in 1986, when the average housenold

consumad almost 7 kilograms per year. This pattern is depicted in Figure 3-2.

Table 3~1 shows housenold consumption in terms of expenditures. These
data are calculated from the Consumex Expenditure . Surveys (U.S. Department of
Labor, 199la). The survey compiles average annual household expendituzres for

a broad category called "Other Apparel Products and Services."l

This category.
encompasses a wide range of goods and services, including material for making
clothes, shoe repair, clothiqg alterations and repairs, sewing supplies,
clothing rental, ciothing storage, coin-operaued laundry and dry cleaning,
commarcial laundry and dry cleaning, watches and jewelry, and watch and

jewalry repair.

Expenditures on commercial laundry and dry cleaniﬁg services were
esiima:ed in the following manner. Detailed informaticn on the relative
waight of each category item (listed above) used to compile the Consumer Price
Index was available for the period 1982-1984 (Manson and Butler, 1987). Based
on .those ralative weights, expenditures on laundry and dry cleaning services
{excluding coin-operated) made ug about 25 percent of the category for those
vears. The expenditures for each category item listed above were available
Sor 1989. Approximately 24 percent of the cate@ory expenditures were spent on
laundry and dry cleaning (excluding coin-operated). The expenditures reportad
in Table 3-1 represent 25 percent of tha "Other Apparel Products and Services"

category.? Because the portion of the category attributed to laundry and dry

lThe expenditures on apparel items coms from the interview portion of
the Survey. 3Because: the reported. expenditures are based on the consumer's
memory, these data may not accurately raflect receipts at commercial dry
cleaning establishments.

2r0r the years. 1980-1983, only data on urban consumers were available.
The- expenditures escimated in Table  3-15 were adjusted to reflect all consumers
in the following manner. 1In 1989, urban consumers spent thrse times what rural
consumers did on commercial dry cleaning services; that relationship was
assumed to hold for the yeazrs 1980~-1983. In addition, rural households were
assumed to comprise 16 percent. of all households, which is approximately the
portion: that. thay- comnrized: for: the: years. 1984-1986.. The: reported estimates
are a. weighted average of urban consumar spending and rural consumer spending.

3=2
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1380 1381 1982° 1983 1984 © 1985 1986 1387 1989

Figure 3~2 Annual Consumption. of Commercial. Dry: Cleaning Services per

Household (1380-1988)

2Computed by dividing total dry cleaning output (Table 2-8) by the total

. number of households in the U.S. reported in Statistical Abstract of the
United States (U.S. Departinent. of Commercea, 1991d); U.S. Department of
Commarcea, 1991.




TABLE 3-1. HOUSEZQLD EXPENDITURES ON COMMERCIAL LAUNDRY AND DRY CLEANING
SERVICZS 1980-1989 (51389)

P R S SRR T R

. Average Expenditures Total Annual
Annual Household as a Share: Household
Expenditures ~ Increase of Income xpenditures Iacrease

vear (S/Housenold/Year)?3 (%) ©(%)b (S108/yz)© (%) .
1980 52.18 - 0.15 5,022 -
981 $7.58 -7.4 0.14 4,757 -5.3
1982 35.96 -2.8 0.14 4,875 -1.7
1983 $8.95 5.3 0.14 4,947 5.8
1984 §2.95 6.8 0.14 5,377 ‘ 8.7
1955 §7.70 7.5 - 0.1s ' 5,876 9.3
1986 £6.75 . =1.4 0.15 S,905 0.5
1987 58.49 2.6 0.15 6,129 3.8
1988 67.35 -1.7 0.14 6,132 0.1

2Represents 25 percent of "Other Apparel Products and Services." Original
data for 1980-1983 excluded rural consumers and were adjusted to include
rural consumers. Converted to 1989 dollars using all items CPI.

bpased on before tax income. Income calculated by multiplying national
personal income by the number of households.

Saverage: housenold. expenditures multiplied by number of households.

Sources: 1980~1989 Consumer Expenditure: Survey, U.S. (Department of Labor,
1331a); Economic Report of the President, 1990; Statistical Abstract of the
United States, (U.S. Department of Commerce, 1990d); U.S. Department of
Commerce, 1991)..

cleaning expenditures remained fairly constant over time, the data
characterize commercial laundry and dry cleaning expenditures fairly well.
Approximataely 85 percent. of  a. tvpical consumer’s: commercial cleaning bill is

dry cleaning, as-opposed: to- laundry: (U:S.. Department: of: Commerce, 13891).

Notice that, in 1980, households spent $62 a year on average; in 1989
that. figure: had. increased. to' $67,. an: 8. percent incrsease. Aggregating across
the United States yields total expenditures of more-than $5.0 billion in 1980
and $6.2 billion. in 1989. -
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Two main factors affecting the growth of dry cleaning consumption are
textile and lifestyle trends. During the 1970's, fashion trends demanded
aasy-care fabrics. Because these fabrics, normally synthetic or a synthetic
blend, <o not necessarily require dry cleaning, ccnsumptiod of dry cleaning
services decreased. Returning to more natural fibers and synthetic materials
that require dry cleaning for proper care led to increased consumption in the

1980's (Fischer, 1987).

The demand for commercial dry cleaning serxvices is also influenced by
general economic conditions as well as fashion trénds. Prevailing economic
conditions influence the purchase of more expensive garments, which often
require dry cleaning for proper care., Another factor that increased housenold
demand for cleaning services is the inc:easa‘in the number of women in the
work forece. The impact on commarciaircleaninq cocmes from both the increased
opportunity cost of a working woman's time and the increase in the number of
women working outside the home. Table 3-2 shows the change in the number of
women in the work force and the median income for women f£oz the period 1980-

1989.

Consumption at coin-operated facilities is also strongly affected by
general economic conditions, though sometimes for different reasons than
commercial dry cleaning consumption. Historically, the cleaning volume at

coin-operacted facilities plants has fluctuated with the economy.

Data on coin-operated consumption are sparse. However, the Census oI
Serziges Industrins does publish receipts for coin-operated laundry and dry
cleaning facilities. Caution must be exercised when applying these data to
the dry cleaning industry because the receipts include laundry receipts. In
1982, coin-operated laundry' and. dry cleaning establishments (with payroll)
across the: United States: took: in. 51,301 million in. constant (1989) dollars
compared to $1,821 million in. 1987 (U.S. Department of Commerce, 1990¢). This

increase amounts to 21 parcent. Receipts also increased in per-capita terms.

Per-capita expenditures: expressed in. constant: dollars zose from $5.02 in 1982

to $6.83 in 1987.




TABLE 3-2. NUMBER AND MEDIAN INCOME OF WOMEN IN THE WORK FORCE 1980- -1989

(51989) ) , )
e ———————— 1 S Sy S
Number of '

Women?3 Change  Median Income®’ Change

. Year (000) (%) (51989) (%)

* 1980 42,117 - 17,443 -
1981 43,000 2.10 16,994 -2.57
1982 43,256 © 0.60 17,558 3.32
1983 44,047 1.83 18,038 2.73
1984' 45,915 ' 4.24 18, 406 _ 2.04
1385 : 47,259 | '2593 18,730 1.76
1986 48,706 3.06 19,057 1.75
. 1987 ' 50,334 3.34 19,173 . 0.61
1988 51,696 2.71 19,439 1.39

1989 53,027 2.57 . N/A -
R ! : PR o

B #Includes working women over the age of 1l6.

bPData includes women over the age of 15 with full-time employment. cOnverted
to 1989 dollars using the all items CPI.

Source: Economic Report of the President, 1990.

3.1.2 Characterization of Consumers

Although every individual probably owns at least a. few éa:menta that
require:- dry- cleaning for: proper cars,. individuals. who-use. dry cleaning .
servicesion:a-:egula:,basis:have>idnntitiable»cha:acteriaticSu People's need
for dry cleaning services depends on the clothing they own and their

. occupation, which may dictata: their clothing choicas. White collar workers
are more likely to own clothing that requires dry cleaning for proper care.
Similarly, individuals in professional positions would utilize dry cleaning
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services more. 3v extension, individuals with higher incomes would be

sxpected to use dry cleaning services more often.

Consumer Fvmenditure Survey data for 1989 support these contentions.
Tables 3=3, 3-4, and 3-5 present data for two types of expenditures:
(1) expenditures on laundry and dry cleaning,.excludingtcoin-operated and
(2) e#ﬁenditures on coin-operated laundry and dry cleaning. These data are
compiled by income levels (see Table 3-3), occupation (see Table 3-4), and
location (see Table 3-5). As indicated above, the expenditures for the
commercial sector are predominantly for dry cleaning services. This
assumption does not necessarily hold for the coin-operated sector, where the
majority of the expenditures are for laund:y'expenSes. Cauticn must be

axercised when interpreting the coin-operated data.

As expected, expenditures on commarciél dry cleaning increase with
income (see Table 3-3). An individual earniné more than $50,000 a year spends
more than four times on dry c¢leaning than an individual earning less chan
$30,000. These higher expenditures are induced by two factors. The first is
the need to dry clean most professional career clothing. The second is the
propensity for individnals with higher incomes to own luxury clothing (e.g.,
leather, suede), which requires dry cleaning for proper care. Also, as shown
in Table 3-3, coin-operated‘expenditu:a: decline with inacome, although laundry

expenditures cannot be separated from the dry cleaning expenditures.

Tiguzre 3-3 depicts this switch frxom coin-operated egpenditures to
commercial expenditures as income rises. A point of further interest is thac
expenditures on commercial cleaning are a relatively stable share of income
across all income levels. . This stability suggests that any one income class

would not be more affected if pricas increasae.

Table 3-4 shows expenditures on. commercial and cpin~operated cleaning by
occupation classification. Individuals whose occupations fall in the
manager/professional category spend almost 83 percent more than any. other job
category on commercial clganing-servicas. Individuals with technical, sales,
oé clerical positions spend mors than $75 a year on commarcial cleaning, which

is 135 percent more than any of the remaining categories.
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TABLE 3-3. HOUSEHOLD EXPENDITURES ON COMMERCIAL AND COIN-OPERATED DRY
CLEANING AND LAUNDRY SERVICES BY INCOME CATEGORY ($1989)

0 e g

Commercial. Coin-Operated
Cleaning Services? Cleaning Services?
Income: . Average Annual Expenditures Average Annuali - Expenditures
Category® Expenditure as a Share of - Expenditure as a Share o:f
($000/yz) (S/Household/yr) Income® (%) (S/Household/yr) Income® (%)
5-10 17.40 0.23 45.90 0.61
10-15 18.57 ‘ 0.13 42.14 - ' 0.34
15-20 30.57 . 0.18 41.92 0.24
20-30 | 42.06 0.17 : 43.76 0.18
30-40 62.13 S - 0.18 35.06 0.10
40-50 90.75 0.20 23.95 0.05
over 50 175.93 0.227 ~ 15.81 0.02

Estimares of annual household expenditures are based only on those households
that purchase these services and do not take into account those households
that do not purchase each type of tleaning services. These estimates include
both laundry and dry cleaning expenses. Expenditures at commercial
establishments comprise mainly dry cleaning expenditures: only a small
portion of expenditures.at coin-operated establishments constitute dry
cleaning expenditures.

"Based on '‘before-tax income.

Souzce: 1980-1989 Consumer Expenditu:e Survey (U.S. Department of Labor,
19%1a).

Finally,. household cleaning expenditures: differ greatly depending on the
geographic location (see- Table- 3-5}. U:bin:ccnsumara spend three times as
much on commercial cleaning than do their rural counterparts. This difference

in: expenditures: probably reflects: occupation. choices.

The. Consumer Expenditnre Survev data reveal that the typiéal consumer of

commercial dry cleaning services is: a managex or professicnal, earns more than

3=9




TABLE 3-¢4. HOUSEHOLD EXPENDITURES ON COMMERCIAL AND COIN-OPERATED DRY
CLEANING AND LAUNDRY SERVICES BY OCCUPATION CATEGORY

Commezrcial ’ Coin-Operated
. Cleaning Services? Cleaning Servicess

Average Annual Expenditures Averag=2 Annual Expenditures
Occupation Txpenditure as a Share of Expenditure 43 a Share of
Category (S/Household/yr) Income® (%) (S$/Household/yr) Income® (%)

Managez/ 138.28 ‘ 0.28 27.14 ‘ 0.06
Professional .
Technical/ 75.68 46.79 0.14
Sales/
Clerical )
Service 31.28 54.41 0.27
Workers
Construction/ 32.25 - 37.51 0.12
Mechanics . .
Operators/ 31.08 . 43.24 0.15
Labor ) ‘

‘Estimates of annual household expenditures are based only on those households
that purchase these services and do not take into account those nouseholds
that do not purchase each type of cleaning services. These estimates include
both laundry and dry cleaning expenses. Expenditures at commercial
establishments comprise mainly dry cleaning expenditures: only a small
portion of expenditures at coin-operated establishments constitute dry
cleaning expenditures.

bBased on before-tax income.

Source: 1980-1989 Consumer Expenditure  Survey (U.S. Department of Labor,
1991a).

$20,000 a year, and lives in an urban area. Making generalizations about the
coin-operated expenditure data is more difficult. But conversacions with
coin-operated industry experts provide a picture of the typicél consumer of
coin~operated dry cleaning. The typical patron is cost-conscious, probably in
the lower income brackets but may be in the lower middle class as well. This
patron is more likely to. live: in a rural location where commercial facilities

are- not. available- (Torp, 1991). The data do not refute this description.

3.1.3 Household Demand Function

Like- any’ demand- function, houaehold'demand for dry cleaning services is
derived from utility maximization. Utility comes from commodities, not
directly from goods and services. Households combine goods and services with

:ima'as:inputs,intofa;procesaztnan;generatesvcommadi:ies; Thus, time: spenc on




TABLE 3-5. HOUSEHOLD EXPENDITURES ON COMMERCIAL AND COIN-OPERATED DRY
s CLEANING AND LAUNDRY SERVICES BY LOCATION CATEGORY

Commercial Coin-Operated
Cleaning Services? Cleaning Services?@
Average Annual Expenditures Average Annual Expenditures
Location Expenditure as a Share of °~ Expenditure as a Share of
Category® ($/Housenold/yr) Income® (%). ($/Household/yr) Income® (%)
Uzban 72.9 0.22 37.24 0.11
23.5 0.10 16.90 0.07

Rural

apgtimates of annual household expenditures are based only on those households
that purchase these services and do not take into account those households
that do not purchase each type of cleaning services. These estimates include
both laundry and dry cleaning expenses. Expenditures at commercial
establishments comprise mainly dry cleaning expenditures; only a small
portion of expenditures at coin-operated establishments constitute dry

cleaning expenditures.
SAn urpan area is defined as an area within a Standard Metropolitan

Statistical Area (SMSA) or one with a population of more than 2,500 persons.
‘A rural area is an area outside of an SMSA and with a population of less than
2,500 persons

°Based on before-tax income.

Source: 1980-1989 Consumer Expenditure Survey (U.S. Department of Labor,
19%1a).

nonwork activities is crucial to producing commodities (Becker, 1965).
Commodities form the basis of the household utility function. That function
is maximized subject to a budget constraint and a time constraint, both of

which limit the goods, services, and commodities available to the household.

When choosing the combination of goods, services, and time that will be
used to produce any given commndity,'the household makes its decision based on
the utility-maximizing option. Households have‘the option of substituting
time for goods or services id the event that such substitution yields more
utility. For example, a meal. could be. provided by combining groceries and
time to produce a home-cooked:meal. or by eating out. at. a. restaurant. How: the

household makes these: choicas- depends on: its. value of time.
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A hcusehold's.producnicn of clean, pressed clothing can be analyzed in
this framework. If the garment requires dry cleaning, the household, in
theozy, has two choices: self-service dry cleaning (offered by self-sg:vice,
coin-operated facilities) or employee—assisted dry cleaning (offered by
commercial or coin-operated (plant-operated] facilities). 1In the balance of
this section, employee-assisted dry cleaning will be referred to as commercial
dry cleaning and self-service dry cleaning will be }eférred to as coin-
operated. In the coin-operated. production process, consumers pay for usiné
_the machines but ¢lean and press the clothing themselves. In the commercial
Cleaning process, consumers use their time to Aelive: and pick-up the garments
and pay for others to clean and.press them. Although the market price of the
coin-operated method iS lower, it requires more of consumers' time. Assuminq
that consumer utility does not differ between clothes cleaned by household
productzon and clothes cleaned by a commercial cleane:, the household's

decision will depend on the opportunity cost of time.

A household production model similar to one developed by Gronau (1377)
is used to show how alhousehold makes the decision to use commercial or coin-
operated dry cleaning. The household seeks to maximize the amount of cleaned,
pressed clothes, commodity 2, which is produced by combining dry cleaning

services, either commercial or coin-cperated, (X) and consumption time (L).

2 =2 (X, (3.1

¥ includes. both. the: value. of market goods or commercially cleaned clothes (Xpg)

and the value of home goods or clean clothes p:oduéed by the consumer using
machinery and time (Xy).

X = Xn + Xy (3.2)

Home goods are produced by work at home: 'H rzepresents the number of hours perx

day spent producing clean clothing at home.

Xp = £(H) : (3.3
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Utility is maximized subject to two constraints.  The first is a budget
constraint where W is a wage rate, N is tima spent on market wsrk, and V is

other income.

Xy = WN + V (3.4

The second constraint is a time constraint (T).

T=L+H+N . (3.5)

Ecquations (3.1), (3.2), and (3.3) are then combined and maximized

subject to equations (3.4) and (3.5).

G = Z((Xgy + E(H)], L} + A(WN #'V =Xj) + &8(T = L = # = i) (3.86)

2 is maximized when the marginal rate of substitution between time and goods
is equal to the marginal product of home production and equal to the wage

race:

(dz2/dL) / (dz/dX) = £ ' =W (3.7

In addition, the wage will equal the opportunity cost of time (W*) and the

ratio of the marginal utilities of time and income.

=W =8 /A (3.8)

This modsl confirms earlier observations about the relationship between
income and dry cleaning expenditures. Because the opportunity cost of time is
higher for those with higher incomes, commercial expenditures should rise and

coin-operated expenditures should f£fall as income rises.

3.1.4 X ; e w1l

The relationship between the value of time and income or wages has been
well established. in. literature. Becker (1965) demonstrated that time
allocation is based on earnings. An increase in earnings results in a shift
away from time-intepsive consumption to goods-intensive consumption. A later

study by Koozreman: and Kapteyn: (1987) confirmed. that the- amount of household
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work performed by a member is a function of wage rate. In a study on queuing,
Teacon and Sonstelie (1985) estimated the vaiue of time to be rougnly

egquivalent to the after-tax wage.

Data are not available to measure the value of time to an individual who

shooses to use cocin-operated dry cleaning facilities compared to an individual

wno utilizes a commercial cleaner. However, using the Consumer Eosendirurs

Suxvey data gives an estimation of the relationship between dry cleaning

expenditures and income.

Data at the household  level were available and inclgded expenditures on
commercial and coin-operated dry cleaning, income, and.otner demographic
information such as education, type of employment, family size, and an
uzban/rural designation. ZTwo ordinary least squares kOLS) equations were
estimated--one for sommercial dry cleaning expenditures and one for coin-
qperated dry cleaning expencitures. The independént variables included income
and the dwmmy variables for the remaining demographic data.3® The coefficients
for income are very significant and have the. expected signs in both models
(positive for commercial and negative for coin-operated). Many of the other
demographic variables behave as expected. Unfortunately, the equations do not
explain all of the influences on dry cleaning expenditures very well. But the
equations do demonstrate the relationship between income and expenditures on
commercial cleaning. The results are presented in Table 3-6. Because income
plays such an influential role in consumers' choice of using commercial oz
coin-operated dry cleaning facilities, consumers are likely to switch from
using a coin-operated fac;lity £o a- commercial facilit? at a critical wage orx
value of time. AaAbove a certain wage, consumers are likely to value their time
enough to make  the time-intensive coin-operated approach too costly when the
value of their time is included in the calculation. A full-cost model for dry
cleaning was: developed. that. identifies. the: critical. wage: at which. the switch’
from coin-operated to full service occurs. The full cost of a commodity is
the sum of the prices of thg»goodatand'se:vicgs~conaumad and of the time used

in producing these commodities. Direct costs: are the prices4of the goods and.

3The data set consists of fou::qua:teés.of household data. Dummy
variables for the quarters were also included in the equation to account for
differences in. the quarterly- responses..
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TABLE 3-6. REGRESSION ANALYSIS?

T ——=

Dependent Vsriable

Commercial Coin-Operated
Variables Expenditures © Zxpenditures

-2.55 4.79
(=2.27) (6.67)2

Income ) 0.000S -0.0001
. (41.7M)b (=13.49)b

Education Dummy 11.03 -2.25
(1 if college graduate) (14.86)0 (=4.73)P

White Collar demy 5.32 2.26
(1 if manager or (8.50)P (5.65)2
professional)

Family Size : -1.48 ' 0.74
(=7.69)5 (6.01)0

Urban Dummy - 4.97 ' 5.40
(5.42)P (9.22)b

2nd Quarter -1.49 -0.0S
(=1.88) ' (=1.11)

3rd Quarter -2.21 -0.78
' (=2.78)P (=1.53)

4th Quarter . -2.05 0.28
(=2.61)b (0.56)

Adjusted R2 0.160 0.02

F Value 442,12k 41.45bP
M

‘Regression analysis performed using data from the 1989 Consumer Expenditure
Survey (U.S. Department of Labor, 1991a).
SDenotes significance at. che' cne- percent level.

services, and indirect costs are the total value of time. Indirect costs can
also ba thought of as foregone income. Both direct and indirect costs are

included: in the- full cosrc of the: commodity..

The full cost for dry cleaned clothing to the. household, C, is defined

as -follows:

C =p*g + £*d + s*p




where -

the unit srice o0#f drv cleaning services (commercial or coin-

operated),

‘0
"

= the quantizy of dry cleaning,

the cost rar mile of transportation to a dry cleaning facility,

[ L]
]

= ghe distance in miles to a dry cleaning facility,

the unit value or opportunity cost of time per hour, and

(7]
]

r = the time in hours required to drop off and pick up clothing (plus
. the time required to clean and press clothing in a coin-operated
facilitv) . :
This cost measures the cost of a single trip to a dry cleaner, which it will
vary with quantity because consumers can take one garment Cr many garments to
"the cleaner in a single trip. In addition, the cost for coin-op consumers
will vary wicth gquantity net only in terms of the cost of using the facility

but alsc with respect to the opportunity cost of time, which will also

increase with quanticy.

The: critical wage - is based. on the full cost éf dry cleaning at
commercial and coin-operated facilities. The first component of ;he full cost
is the direct cost or the price charged by the dry cleaning facility. This is
$6.34 per kilogram for commercial facilities and $1.65 per kilogram for coin~-

operated facilities (see Section 2 for explanation) .

The second component is the opportunity cost of the time an individual
must spend to operate the machine and press the garment. That cost will varyv
from individual to' individual and. will depend. on.that. individual'’'s wage rate.
One cycle in a 3.6 kilogram machine takes approximately 45 minutes to
complete, which converts to 0.20625 hours per kilogram. Assuming an
individual takes approximately 30 minutes to press a man's sgit, total time

spent would. be 0.7062% houras/kilogram.

Assuming that the- distances. to a commercial facility and a coin-operated

facility are the same eliminates any transportation costs from the calculation.
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The critical wage can tken be calculated by solving the eguatiocn below

foxr x.

$1.65 + 0.70625x = 56.34
0.70625x = $4.69

x = $6.64

For individuals earning less than $6.64/hour, using the coin-operated facility
would be more cost-effective. Fcr individuals eérninq more than $6.64/hour,

using the commercial facility would be more cost-effective.

The foregoing ‘analysis is contingent on the relative price of coin-
cperaced versus commercial dry cleaners. If the proﬁosed regulation did nct
affect the coin-operated sector but raised the price of commercial cleaning
services, then the critical wage at which consumers would switch from coin-
operated to commercial would be higher. This higher wage implies that more

consumers would utilize coin-operated facilities.

The individual's choice assumes that both types of facilities are
readily accessible, but this may not be tha case for some smaller or rural
communities. These locations may have only one cleaning facility, and the
value of time may be irrelevant. Coin-operated facilities are not distributed
uniformly throughout the United States but tend to be concentrated in the
southeastern and mid-aclantic statces. Despite the cencentration of
facilities, consumers in these areas, depending on the elasticity of demand
for dry cleaning, may choose not to dry clean. The sensitivity to price of

dry cleaning is discussed below.

3.1.5 Sensipigity T Owi~a

Consumers' sensitivity to the price of dry cleaning services depends on
other alternatives, which can vary from garment to garment. Some fabrics
require dry cleaning for proper care, whareas: others can also be cleaned with
detergent and water. Specialty fabrics like leather, suede, and 3ilk are
usually labeled "dry clean only." Consumers are often uncertain about which
fabrics can. safely be. laundered. without being damaged. Therefore, the

importance of dry cleaning servicas to. consumars varies with the ease with
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which another cleaning proceés can be substituted for dry cleaning and the

consumer's knowledge of the possibilities of substitution.

= few indirect substitutes are available to replace dry cleaning.

Il

o

the lzcag run, consumers could replace the stock of clothes requiring dry
cleaning for proper care with water-washable garments. In the short run, they
could Qedﬁce the frequency of wearing dry-cleaned clothing or increase the
number of times a garment is worn before it is cleaned. The only direct
substitute available for dry cleaning is laundering with water and detergentc,

but this method is not a perfect substitute.

The price elasticity of demand is one way of measuring consumers '
sensitivity to price changes. Demand is said to be price elastic if an
increaée (or decrease) in price causes aﬁproportionately greater déecrease (or
increase) in purchases. ' Thuas, elasticiﬁy of demand measﬁ:eé~consume:s'
responsiveness to price changes. Section 4 presents price elasticity

estimates and results.

3.2 INDUSTRIAL DEMAND

Many indnst:ies provi@g uniforms for their employees typically renting
these uniforms from an industrial launderer. The industrial customer is
charged a price per-uniform change and receives clean, delivered-uniforms on a
regular basis. Unlike households, however, industrial customers are
indifferent to whether the uniforms are water washed or dry cleaned. They pay

the same prices regardless of>how=the~§azment.is;cleaned.

Historically, changes in general economic conditions have affected
industrial cleaners less dramatically than coin-operated and commercial
sectors. As industrial production and employment increase, so does the demand
for industrial. uniform: rentals,. the:main- item: lszased and. cleaned: by the

industrial. sector (Betchkal, 1987a).

3.2.1 Copsumprion apd Trends
Data are not available on the consumption of industrial dry cleaning

services. The fact that customers are indifferent to the cleaning method and

pay the samas price: for uniforms laundered in water and. detergent as they do
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for uniforms cleaned in PCE probably explains the lack of informaction.

Furthermore, dry cleaning is typically a very small part of an industrial

launderer's business. Total industry receipts are available from the 1987

Qgn;n;_gﬁ_sg;xigg_znzn;;zigg'(U.s. Department of Commerce, 1990b). ~ZFor the

years 1982 and 1987, receipts of industrial launderers totalled $2,435 millien

and $2,947 million in constant (1989) dollars. This increase amounted to over

21 percent.

Customers of industrial cleaners encompass many industries. Industries
that typically rent uniforms include auto dealerships and independent garages,
construction, hotels, restaurants, security firﬁs, food processing, and other
manufacturing industries. Eveﬁ traditionally white colla£ indﬁstries such as
banking or real estate may rent blazers for their émployees. Many types of
additional industries are likely to lease the other items offered by
industrial cleaners, such as mats, mops, towels, and cloths. All of these

firms use these products as inputs in their production process.

3.2.3 QRexived Demand

Unlike the demand for commeicial and coin-operated dry cleaning
services, the demand for industrial cleaning services is a derived demand.
Customers of industrial cleaning view clean uniforms as inputs into their
production processes, so demand for these inputs is said to be derived because
it depends on the demand for the final good. Additional ihpuns are purchased
in anticipation of increasing production of the final good. .As discussed in
Section 3.2.4, the elasticity of demand for an input is related to the

elasticity of demand for the final product.

In. such. 3 scenario, producers would maximize profits. Presumaplyv, che-

full-cost model for industrial dry cleaning services would be as follows:

C = prq + T (3.11)




where
P -‘the unzt pr;ce of dry cleaning services

= the quantlnv of dzy clean;ng services

A

T = transaction costs assoczaced with purchasing dry cleaning services.

Transportation costs.do not play a role here because industrial launderers

deliver the uniforms and do not charge different prices based on distance.

3.2.4 Sensitiviry to Drica

The elasticity of demand for industrial dry cleaning services is not
estimated for this analysis due to a lack of data. However, a theoretical
model is developed that expresses the elasticity within a4 range of values.
This model is based on the concept of the elasticity of substituticn for

inputs and the cost share of inputs.

The elasticity of substitution measures the ease with which a producer
can substitute between inputs, holding final output constant. When
substitution is difficult (i.e., when changing the inpuﬁ mix does not improve
the efficiency of the inputs), the elasticity'of substitution will be less
than one. 1In a fixed proportion production function, the elasticity of
substitution is zero because inputs must be used in a fixed ratio, and
altering that ratio would be inefficient. The customers of industrial dry
cleaners encompass many types of final products, so generalizing about the
slasticity of substitution with respect to inpuﬁsrot clean uniforms is
difficult. However, clean uniforms will probably be used in fixed
proportions, or, at the very least, difficult to substitute. The elasticity

of substitution with respect to clean uniforms must fall between zero and one.

The: second. concept. used. in: the: model. is: the: cost. share of inputs. The
cost: share-simply represents  the cost of a specifiic input as a percentage of
the: total cost. The frameworik established by Allen (1562) suggests a
theoret;cal estimation of the elasticity of demand for an xnput. In the

following: equation,. the alasticity is exp:esseduaspa:proportlonal change.
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a = inputs of clean uniforms
o = all other inputs

Qa = the cuantity of clean uniforms
P, = the price of clean uniforms

kp = the cost share of all other inputs

d= the elasticity of substitution between uniforms and other inputs

Xy = the cost share of clean uniforms

Ay, = the elasticity of demand for the final producet.

The cost share of all inputs other than clean uniforms is quite larzge,

and the cost share of clean uniforms is nearly zero. The elasticity of
substitution is most likely zero. Whatever the value of kp, the first term in

the above equation is zeroc or a very small number. k, will be nearly zero and
will limit the value of the second term of the equation to nearly zero. The
sum thenr is a small number, certainly less than one in absolute terms. Thus,
the elasticity of demand for industrial dry cleaning services is somewhat

inelastic.

One additional point merits mention. Empirical studies have shown that
the elasticity of demand for f£inal goods is generally greater than demand for
intermediate goods (Martin, 1982). The elasticity estimation of the demand
for dry cleaning: services for. households and for industrial consumers is

consistent with that finding.




SECTION 4
"MARKET STRUCTURE IN THE DRY CLEANING INDUSTRY

a causél £low occurs from demand.ahd supply conditions to ma:kgt
structure and from market structure to éonduct of firmé {Sherex, 1980).
Economic theory provides a framework for analyzing'the‘links between the
demand and supply conditions an industzry féces. itcs market structure, and the
cypical.behavior‘of firms in that industry. This section examines market
structure in the dry cleaning industrf and develops an approach for estimating
the impacts of an increase in the cost of supplying dry cleaning services due
to regulation. Certain aspects of market structure~-including the existence
of.barrie:s ﬁo entry, the number of sellers in a market area, and the
geographic distribution of consumers and producers—--are particularly relevant
for determining the way consumers and suppliers would react to a change in the

costs of providing dry cleaning services.

Fundamental to the analysis of market structure in the dry cleaning
industry is an understanding of the geographic scope of the market aresa. To
facilitate this understanding, this section begins with a brief description of
the facility location décision, which is determined by the basic supply and
demand conditions ocutlined in previous sections. The section then describes

market structure in the three sectors pricor to developing the model markets.

4.1 FACILITY LOCATION DECISION

Determinants of -facility location differ by industry sector. In the
_commercial and coin-operatec sectors, dry cleaning markets are small in
geographic size. Depending on the number of sellers in a particular place and
the population density, markets may cover an area as small as a few city
blocks. In contrast, industrial facilities operate in geoqraphic markets that
are-much. larger.. Factors. such. as. the: incoma: distribution oI the customer
base, traffic patterns, and number of competing firms in an area contribute co

the location decision in each sector. The determinants of the facility

location characteristic of each. industry sector are discussed below.




4.1.1 Commercial Dry Cleapazns

The service provided by commercial dry cleanezs is effective, fast, and
sequires little effort by the customer. These establishments sell a
convenience good that, like toothpaste and gasocline, does not typically
justify compariscn shopping because the benefit of priée comparison does not
compensata for the cost of the search (Sherex, 1980; Steinhoff and Burgess,
1989). An important determinant of the convanience‘of dry clieaning is the
proximity of the facility to the_cuscoqa;'s home. The market that commercial
dry cleansrs serve extends over a _ocal area although c;e geographic size will

vary depending on population density.

The profit-maximizing dry cleaner evaluates multiple dimensions when
choosing the locaticon of a new facility (Steinhoff and Burgess, 1989). Some
considerations are highly specific to the community and, while they are
crucial to the firm!'s potential success, have little bearing on the economic
impact analysis because they do not provide insight into the responses to
regqulation. Among these dimensions axé the availability of parking, types of
surrounding firms, traffic density, and side of the street for the facility.
Other dimensions such as rent, availability of labor, the local business
climate, and the share of the population in professional or managerial
occupation categories are alsc important to the potential for success, but

again they are unlikely to be significant for the impact analysis.

The significant dimensions of the location decision for commercial dry
cleaning facilities are the size of the consumer base and the efficiency of
the existing firms. An increasing population in the area under consideracion
may provide the basis for a new firm. In the absence of an expanding market,
the presence of inefficient firms may instead provide the basis. In either
case, the potential customer- base must bae:at. least: large: enough té generxate

sufficient ravenues to justify investment in the minimum size facility.

The minimum size facility implies a minimum population requirementc,
which, because of limits: on tne-size-of'dzy‘cléaning'equipment. may be: several
thousand people (the population requi:emanﬁ would increase as average income
dacre=ases). The technology of dry cleaning is "iumpy“: dry cleaning machines

used by the: commercial sectorr ara- available: in. about. six sizes.. The smallest




machine used in this sector has a capacity of 11.2 kilegrams per load. The
operation of a dry cleaning facility also requires labor for staffing the
front counter, preparing clething for cleaning, operating the dry cleaning
machine, and.processing thelclean clothing for return to the customer. In
reality,“labo: is also unavailable in an infinitely divisiﬁle quantity.

Facility size is therefore imperfectly variable.

A potential owner of a dry cleaning facility confronts a definite lower
limit on the revenue that is necessary for profitable operation. In choosing
a location for a dry cleaning facility, the profit-maximizing potential owner
must consider the minimum customer base that this.lowe: limit on revenue
implies. Owners who misjudge their customer base, either because of
miscalculation or over-confidence in their ability to-attract customers awav
£rom an.exis:ing faéility, may be- unable to cover :hgir fixed costs or even
their variable costs. Inability to cover gixed costs can lead to financial
failure of the firm. Inability to cover variable costs can lead to closure of

the facility.

4.1.2 Coin-operated Dry Cleaners

Many of the determinants of the facility locaticen decision that are
characteristic of the commercial sector are also ché:acteristic of the coin-
operated sector. In particular, coin-operated laundries that offer plant-
opefated services provide a convenience good that is virtually
indistinguishable from the service offered by the commercial sector. Like
comme:ciaL;facilities;.cbin«operated.facilities;serve~a:local market arsa and

typically locate in places that are convenient to consumers.

One important difference does exist, however. As discussed in
Section 2, dry cleaning services are offered as an auxiliary to the regular
laundry: operations at. coin-operated: facilities. Because dry cleaning activity
accounts. for' only about. 10. percent. of receipts at coin-operated facilities
with dry cleaning operations, the location decision is b#sed on the
dete:minant:a:elevant.fc:*lécating a- laundromat zather than for a dry cleaning
facility. Once the dacision to locate the coin-operated laundry is made, the
owner must- decide whether to. provide dry cleaning se:viéesAin addition to the

regular laundry services. Relevant‘factors.infthis secondary decision include
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the proximity of other dry cleaning facilities, the size of the ccstumer base,

and the income distribution of residents within the community.

4.1.3 Industxial Dxy Cleapnars

Iindustrial cleaners serve a much larger geographic area tr:n do
commercial or coin-operated cleaners. For example, the operatcr of 6ne
industrial facility indicated that his facility served industrral and
commercial users located as far away as 100 miles (Coor and Grady, 1991).
Services provided by industrial cleaners are not considered convenience geoods.
Consumers in this sector view the services provided by industrial cleaners as
an inpuﬁ into their production process. Because the cleaner delivers the
cleaned items, consumers are generally more concerned wich dependability of

service than with conven;ence.

! The profit-maximizing industrial cleaner locates wnere costs of

production are minimized. According to one facilityboperator, the ideal
location is a small town that is centrally located to several‘large cities
whare the customer base is located (Coor and Giady, 1991). Small towns
typically do not have the traffic congestion characteristic of larger cities.
Traffic congestion ties up delivery vehicles, which increases the cost of
delivery and may reduce customer satisfaction. In addition, small towns tend
to have less expensive land and building costs and labor costs. Because
industrial launderers clean most of the items they process in water and
detergent, a cheap, abundant water: supply is also an important determinant of

location.

4.2 MARKET STRUCTURE

within.each,sec:or,of.the-indust:y‘many localized geographical markets
exist where only neighboring firms compete directly. These submarkets are
only locsely tisd to a naticnal market, but economic decisions by individual
firms are jointly ralated to national trends. The existing market structure
reflects fundamencal market forcas that aras likely to be an enduring feature
of the dry cleaning industry. The economic impact analysis uses the
differences in market structure and pricing practi&es of dry cleaning

facilities. to: pradics. the: market rasponses. to. the candidate regulatozy
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aiternatives. To simplify the analysis, a model market approach is used to

differentiate markets by

« the market sector,
« the number of suppliers in each market area, and

+ the share of suppliers potentially affected under each regulatory
alternative.

an important economic impact associated with promulgacion of the
candidate regulations is the total welfare loss (gain) attributable to market
'adjuStments in the dry cleaning indust:y. A nedclassical supply/demand
analysis is developed for each sector and model market. The economic impacts
are analyzed for each sector and model market individually and the results are

then aggregated to determine total welfare“effects.l

4.2.1 Marker Stricrure in the Commercial Seceor

Two basic market structures are prevalent in the commercial sector. The
first is a competitive structure, which is found predominantly in urban and
suburban areas and characterized by the existence of many dry cleaning
facilities in each market area and no barriers to entry. Approximately 90
pezxcent of the comma:c;al4faczlztias are in urban/suburban market areas. The
second type of market structure is characterized by a s;ngle facility in a
rural market area. Because consumers are unwilling to drive long distances to
purchase dry cleaning services, the owner of a single facility in a remote

area does not behave as if in a perfectly competitive market.

ﬂ:hanlﬁnhn;han_ua;xg:g. Given the number of commercial faczl;tles in
urban and suburban areas and the size distzribution cf those faczlzt;es, it is
assumed that a competitive market structure exists for these facilities. The
competitive model is‘based:on,tna hypothesis. that no facility individually can
influence market equilibrium, but- the: behavior: of: all. producsrs. taken togecher.
dg:e:mines'the position of the market supply’ curve. -In' addition, the:cost of
producing the last unit of output, thé marginal cost, along with market demand
determines equilibrium price and output. Furthermors,. at. a- stable:equilibrium
-price, each individual facility can sell any level of output desired, with no

perceptible effect on equilibrium values. As a result, each facility faces an




implicit demand curve that is perfectly elastic (horizontal) at the current

market equilibrium price.

Initially, impesing controls on a facility will alter the cqsts of
producing the same level of ou:put.as before the control. This prcduction
cost change will induce a shift of that faéility‘s supply curve. 3ecause the ‘
supply curve for a well-defined market is the horizontal summacion of
individual facility supply curves for all facilities participating in that
market, the shift in the market supply curve can be determined from knowledge
of facili:y-specific shifts. If the regulation results in a production cost
change for the marginal supplier within the market area, a change in the

equilibrium price and ocutput will occur.

Precise estiﬁates of the quantitati&e changes in price and output
require infofﬁation on the position and slope of the market supply and market
demand curves both prior to and after the adjustment. Predicting the poéi:ion
and slope of the market supply and demand cuzves is, therefore, crucial to
estimating the economic impacts. The changes in price and ocutput lead to
consumer and producer welfare changes that can be measured as areas within the
supply/demand plane. The neoclassical supply/demand analysis applied to this

study is introduced below.

The position of the market demand cuzve is critical to determining the
change in equilibrium price and cutput resulting from a requlatory-induced
shift in the market supply curve. The slope of the demand curve measures the
responsiveness of quantity demanded to a changm in the price of the service.
The elasticity of demand is a relative measure of demand responsiveness and as
a policy tool is generally preferred to the demand cuxve élope. The
elasticity of demand is measured as the percentage change in quantity demanded
of a good. or service resulting from a one~gercant, change: in its prica. Post-
requlatory equilibrium price and ocutput values and the»resuiting walfare
changes can be calculated if the baseline price and output values, the
relative shift of the markec supply curve, and estimates of demand. and supply

elasticities are available.

A priori, predicting the elasticity of demand for commercial dry
cleaning services. is difficult because: many variables contribute to its valus.

If data are unavailablae to estimate a demand elasticity, a unitary elastic
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(I = =1.0) demand curve could be used to estimate impacts, but considerable
uncertainty would-beﬁassocia:ed with the price and output adjustments and the
welfare loss estimates. Any market-measuzed value of the demand elasticicy
would obviously be superior to an unsubstantiated simplification. The supply
and demand functions. for the commercial dry cleaning sector are estimated

simultaneously to derive corresponding elasticity estimates.

A neoclassical supply/demand model is a system of interdependent
equations in which the price and ocutput of a product are simulzaneously
determined by the interaction of producers and consumers in the market. In
simultaneous equation models, where variables in one eguation feed back into
variables in another equation, the error terms are correlated with the
endogenous (price, output) variables. 1In most circum;tances; single=ecquation
_ordinary least-squares estimation of individual equations in a simultaneous
saquation model can lead to biased and inconsistent paiamene:.estimaces.
Furthermore, the supply and demand equations must be econometrically
identiried prior to initiating a simultaneous equation regression procedure.
An equation is identified if obtaining values: of the parameters from the
reduced-form equation system is possible. Put simply, identification requires
that at least one original exogehoua (shifter) variable is contained in each

equation of the supply/demand system.

Section 2 presented data on average base prices and total output for the
commercial sector from 1974 to 1988. These data represent equilibrium points>
of intersection between supply and demand curves~fcr each of those years.
Estimating a. supply or,demand~cuxvevequatiqn~from these data would be
difficult because information is insufficient to .completely identify the
supply/demand system. However, with the aid of intuitively acceptable supply
‘and demand shift variables, the price and output data can be used to
econometrically estimate. the commercial secter supply and demand functions and

corresponding: elasticities..

Gross population levels for the: U.S. and the producer price index for
service industries from 1974 to 1988 wers chosen as the demand and supply
shifters, respectively.. Population levels: ars commonly used as demand shifi
variables in regression squations. The producer price index is suitable for
the supply function because it is a good proxy for production costs.

Table 4-1 lists the time-series data qaed,in'thevsupply/demand estimation.



TABLE 4-1. DATA USED IN THE SUPPLY/DEMAND ESTIMRTION

- __________-—— - —. " _ "o
‘ Price . Qutput . fopulat.on
(S/kq) 2 (108 kg/yz)?® P.P. Index (108

4.02 570 53.5 213.7
4.42 506 58.4 216.0
a.46 499 1.1 218.0
4.36 521 64.9 220.2
4.87 493 . 69.9 222.6
4.90 499 78.7 225.1
$.32 475 89.8 227.8
5.63 444 98.0 230.1
5.72 : 522 . 100.0 232.5
5.87 527 101.3 234.8
5.98 s2s 103.7 237.0
6.13 522 103.2 239.3
6.14 608 100.2 241.6
6.05 . 603 ‘ 102.8 243.9
6.08 596 106.9 246.1

3all dollar figures converted to 1989 dollars through the Consumer Price Index
* for Apparel and Upkeep.
Osee Table 2-8.

Source: rFaig (1990); 3Surs af Cunx i (U.S. Department of Commerce

1989b); Statiscical Abstracts of the U, S, (U.S. Department of

Commerce 1989%a).

Supply and demand equations for the commercial sector were
econometrically estimated by using the instrumental variables regression
procedure. Base price and total output ware first converted to nacural
logarithm form to ensure constant supply and demand elasticity estimates.

Structural models for the supply/demand system are the following:




Supply: " La(QeS) = ay + azLn(P¢) + a3PPI¢ + de, (4.1
. Demand: ~  La(Qe¥) = by + balLn(Pe) + b3Pope + ug, (4.2)

Ln(QeS) = Ln(Qed), (4.3)

where Q = ohtput, P = price, Pop = population, and PPI = producer price index.
The supply equation (4.1), cemand equation (4.2), and equilibrium condition
(4.3) determine the market price and the quantity supplied (demanded) when the
market is in equilibrium. For this reason, the variables Ln(QeS), Ln(ch),
and Ln(Pe) are endogenous because they are determined within the system of
equations, while Pop and PPI are exogenous variables. The parameter estimates
and regression statistics from the simultaneous system estimation are reported

in.Table 4-2.

With Durbin-Watson statistics of 1.54 for both the supply and demand
equaticns, the null hypothesis of no serial correlation cannot be rejected at
the 0.01 level of significance. Overall, the significance of the parameter
estimates and the low standard errors indicate that base prices, dry cleaning

ocutput, population levels, and the producer price index are effective in

predicting the supply/demand relationship.

Parameter estimates wers also developed using a time variable instead of
population in an attempt to determine whether .2 simple time trend would be a
more suitable demand. shiftar. The: results. of that zegression are- reported in -
Table 4-3. The parameter mstimates are very similar to the regression .with
population as an explanatory variable, but the population specification had a
slightly better fit. As a result, all future references to ;he elasticity

estimates will apply to the population specification.

The predicted elasticity of supply and demand can pe-derived directly:
from the parameter estimates of the regrasssion systam.. Regression equaticns
for the supply and demand. functions appear in estimated form as

Ln(QeS) = -0.012 + 1.558Ln(Py) - 0.023(PPI¢), _ (4.4)

La(Qed) = =6.351 - 1.086Lan(Pe) + 0.036(Pope) .. (4.5)
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TABLE 4~2. PARAMETER ESTIMATES AND REGRESSION' STATISTICS FROM THE
SUPPLY/DEMAND ESTIMATION .

Paramataer Value Std. er=x. t-stat 95% conf. iac.
Supply Curve |
Intercept 0.120 0.064 1.882 -
Price 1.558 : 0.291 ~ 5.361 0.924 to 2.192
P.P. Index -0.023 0.005 -5.057 -0.033 to =-0.013
Sup sg. res, Std. erx=z. ‘ DW test
0.031 0.051 1.54
Demand, Qurve
Intercept -6.351 ©1.289 -4.927 - .
Price -1.086 " 0.240 -4.530 -1.608 to -0.564 .
Population 0.036 0.007 5.087 0.020 to 0.051
Sum sq. Res. std. er=x. DW test
0.031 ' 0.051 1.54

The first derivative of the supply equation with respect to the

logarichm of price (1.558) is an estimate of the supply elasticity for dry
cleaning services in che commercial sector. The interpretation of this
estimate is that the quantity supplied of dry cleaning services will increase
by 1.558 percent for every 1 percent increase in the price for that service.
The t-statistic value of 5.361 allows rejection of the null hypothesis so that
the estimate is not significantly different from zero at the 0.05 level of

significance..

The escimated elasticity of demand is the first derivative of the demand
equation with respect to the logarithm of price, or -1.086. The
interpretation of this value is that the demand for dry cleaning services will
decrease by 1.086 percent for every 1 percent increase in the price of that
service. The t-statistic value of =4.530 allows rejection of the null
hypothesis that the estimate. is not. significantly different from zero at the
0.05 level of significanca.

4=10.




FARAMETER ESTIMATES AND REGRESSION STATISTICS FROM THE
SUPPLY/DEMAND ESTIMATION (TIME-TREND SPECIFICATION)

Parameter e . std. ezr. t-stat 95% conf. inc.

Supply CP;KE
Intercept . ) -
Price ‘ . to 2.176
'P.P. Index : . te =-0.012

Sum Sq. Res.
0.345

+ mopey

Intercept ' . ‘ : -

Price . ' 0. L ' -1.509 to -0.469
Time I . 0.041 to 0.112

DW test
1.46

The credibility of the demand elasticity estimate can be confirmed with
a demand elasticity point estimate computed by Houthakker and Taylor (1870)..
These. authors examined consumer demand relationships for many different goods
and. sexvices. The demand elasticity for a category of products they refer to
as "clothing upkeep and laundering in establishments" was estimated at 0.9233.
This value is contained in the:95-percen: confidence interval for the demand
elasticity estimate reported in Table 4-2 (-1.608 to -0.564). In additioen, it

is:ve:ywclbsef;ortthpoint;estimate:it:elf;(-1.086).

If the regulation results in 5 change in the marginal supplier'’s cost of
providing dry cleaning: servicas,. then prica and guantity impacts will occuzr in
the short zun. Using*the»démand'and supply elasticities estimated above,
projecting changes in short run equilibrium price and quantity associated with

each regqulatory alternative is possible. As noted in Section 2, the baseline
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price in the market is equivalent to the marginal cost of providing dry

cleaning services (before the regulation) and the average total cost of
building a new facility. An increase in the marginal costs projected under
the regqulatory alternatives would result in an increase in price in ckhe short
run. As price rises above the average total cost of a new facility, asw entry
is encouraged. The average total cost of the new facility,.however, is noﬁ
affected under any of the alternatives considered because virtually all new
dry cleaning machines have built-in vent controls. Ccnsequently, in the long
run, price and quantity adjustments are zero. In the absence of regulation,
the current stock of uncontrolled PCE machines would have been replaced by.new
machines with vent controls, further supporting the position that lohg-run
price and output adjustments are zero. Therefore, price and output

adjustments in the balance of this analysis refer to short-run effects.

Not all commezcial facilitiés in a market area are affected under the
candidate regqulatory alternatives. Only those facilities that use PCE and
that do not have the required vent controls in the baseline will experience a
change in production costs. It is not known whether facilities that are
potentially affected are more or less likely to°be the p?ice-secting maréinaL
facility in the market. Without detailed information on individual supplier's
production costs, determining whether the marginal supplier will incux
regqulatory costs is impossible. Therefore, it is assumed that the likelihood
of a shift in the marginal supplier‘'s costs is directly related to the

proportion of facilities experiencing the cost increase.

Suppose that a given market area includes facilities that are
potentially affected by the regqulation (PCE facilities that do not have the
required vent cohtrols) as well as those that are unaffected (PCE facilities
that have the required vent controls or non-PCE facilities). If the
unatffected facilities dominacts,. then price: and ocutput: adjustments are
unlikely. The impact in markets where unaffectsd facilities dominate falls
exclusively on the affected suppliers whose profits are reduced by the cost of
the regulation. Cbnverzelykii.affected facilities dominate in a particular
market area, then the regulation is likely to result in an equilibrium price
and output adjustment for that ma:ket. Price would rise, but not by the full

amount of the cost increase, until demand and supply are in equilibrium. Put
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differently, tne market supply curve will shift along a (stationary ozr

sh;ft;ng) market demand curve with equilibrium changes in price and output

-determined once the curves stabzl;ze.

Buzal Markats, Considering the minimum-size customer base, as described

in Section 4.1.1, is critical for owners planning to open a facility in a

remote area sexved by a single facility. Areas with a lower population

density can sustain a lower density of dry cleaners than areas with a higher
population density. The existence of a minimum customer base explains the
pattern cbserved in the data set: sparsely populated areas are sezved by a

single facility and densely populated areas by multiple facilities.

The outstanding characteristic of the structure. of the dry cleaning
industry in rural communities is the prevalence of markets that are served by
a single facility. Another salient characteristic of rural dry cleaning
facilities is that annual revenues are typically below $25,000. The small
scale of the market in rural communities requires the operation of a minimally
sized facility. Consequently; thé smallest facility would use an 11.3
kilogram machine. A new entrant would at 2 minimum add another 11.3 kilograms
of capacity. The only optiom available to a new entrant, therefore, is to

double (at the minimum) capacity in the market.

Although these single-~facility markets are not perfectly competitive,
the éase of entry into the dry cleaning industry implies that the threat to
long=-run. profits. £zom: new-entrants is. keen and. persistent.. The optimal
pricing strategy is to set a profit-maximizing prices  that is low enough to
deter entry. - Therefore, to model the. aconomic- impacz. of the.proposed
regulations, it is assumed that the owners of firms in single-facility rural
markets follow a limit pricing strategy. The assumptions of potential lazge-
scale:ent:yJand;outputmmaintenanca:allow;;pplicationrofzthe’thaory”of‘limit

p:icing‘developed.by’Bainy Sylos—-Labini, and Modigliani (Sherer, 13980).

Any price above the average total cost of a new facility would encourage
neéxenn:ywinto-tnermazket; The existencs: of a second facility in the market
would decrease the market shara- and the  total revenue of the initial supplier.
Asaumingfthag'themprodnctivityfofjd:y claaning;aquipmant:hasubgen ;pcreasinq

ovar tima, owners.of. new aquipment. would tend to- have lower marginal. costs
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than owners of older equipment.. Therefore, the market price would prdbablv
decline with the entrance of a second facility, zfurther decreasing the total
ravenue of the existing supplier. Furthermore, if the assumption of increased
productivity is correct, owners of new facilities may be able to set prices at
a level where initial suppliers would not be able to cover their costs of
production. If the price set by the new'supplie: fell below the variable
costs of production for the iniiial supplier, then the initial supplier Qould
cease operations. If the initial supplier could cover variable cests but not
all the fixed costs of production, then the facility would continue to operate
in the short run but would face potential financial failure. Facing this
potential erosion in profits and/or financial failure, the owner of an
existing facility is most likely to adopt the pricing strategy that presents
the strongest deterrent to a potential entrant to ensure that his market share

is not eroded.

Even in the pre-regulatory baseline, the new entrant's long-run average
cost curve already reflects the cost of compliance associated with the
candidate regulatory alternatives because the manufacturers of dry cleaning
machines have incorzporated the requisite aiz pollution control devices into
the basic design (Eederal Register, 1989). Therefore the pre~regulatory and
post-requlatory costs of potential new entrants are the same, implying that
the limit-p:ica set by an existing facility would not change under any of the

ragulatory alternatives.

T#o types of rural markets must be analyzed: those with an unaffected
facility and those with a pctenzially‘affected facility. In market areas with
a single unaffected facility, costs do not change because the dry cleaning
machines either already comply with the alternatives or they use a solvent
other than PCE. Only in those market areas with. a single potentially affected
facility where regulatory costs are projected, does a potential exist for

economic impacts.

The thaéry of limir pricing ﬁo deter large~scale entry implies that the
established firm sets a price just below that at which a new entrant would
find entry profitable. an established dry cleaner cannot raise its piice
without inducing entry and eroding its profits. Even when its costs rise, the

establisfed owner does not have an incentive to adjust price and quancity
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bacause new entry wduid“accu; énd the market price would fall. Therefore, in
rural, single-facility markets in wnieh the alternatives considered for
propcsal‘haQe;an economiémihpéét, the impact fallsvexclusively on the
established dry.cleaners whose profits fall by the amount of the compliance

cost.

4.2.2 Marketr Structure in the Coin-gpexataed Sectoxz

Conversations with industry representatives indicate that a perfectly
competitive market structure is an accurate representation of current
conditions in the coin-operated sector. In addition, the characteristics of
supply and demand for coin-operated dry cleaning services and the determinants
of facility location decision are similar to those described for the
commercial sector, which is predominantly characterized by a competitive
market structure. Therefore, a competitive market structure is used to-

estimate impacts in the coin-operated sector.

Coin-operated (plant-operated) facilities provide the same sexvices to
the same consumers at app:cximate;y the same prices as commercial facilities.
Therefore the demand and supply elasticities estimated for the commercial
sector are used to compute impacts in this sector. The service offered by
self-sexvice coin-operated facilities is different from that offered by
commercial facilities or plant-operated facilities. As described in
Section 2, the dry cleaning service offered by self-service facilities does
not. include pre=-spotting, pressing, or finishing. However, historical data on
price and output are not collected in a structured format for the cein~
oparated sector. As a result econometrically estimating supply and demand
elasticities for self-service coin-operated dry cleaning is impossible. One
option is to assume that the elasticity estimates for the commercial sector
are- representative: of. the: market: conditions characteristic of self-service dry
cleaning. Another option is to compute a rough estimate of demand elasticity
for self-service dry cleaning using the markst price-and output for self-
service: dry cleaningrand the market. prics for commercial dry cleaning. This

second option is: described below..

First, a "choke price”--the price at which the quantity of self-service

coin-operated. dry- cleaning. demanded. is zero--is astimated. As discussed in
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Section 3, the consumer’'s EE;;,ccst of obtaining dry cleaning services

e et T e

includes the price paid to the supplier plus‘thé consumer‘s opportunity cost
of time. Assuming that no consumer values time below the minimum wage rate,
the minimum opportunity cost of time is the product of the minimum waje rate
(4.25 per héu:) and the time required to produce a clean suit ready =2 wear
(0.70625 hours). Under these assumptions, the minimum opportunity cost of

time associated with self-service dry cleaning is $3.00.

Commercial dry cleaning services, as well as the services offered by
plant-operated facilities in the coin-operated sectozr, are a perfect
subStitute for the services offered by self-service coin-operated facilities.
In other words, if the consumer's full cost of preducing clean clothing using
self-service cleaning rises above the full cost of producing clean clothing
using the se:viées of a‘comme:cial cleaner, then the consumer will usé the
services of the commercial cleaner. Presumably no consumer is willing to pay
mere than $3.34 per kilogram--the commercial dry cleaning price ($6.34) less
the minimum opportunity cost of time ($3.00)=~-for self-service dzy cleaning.
This is the choke price or the price above which quantity of self-service dry

cleaning demanded falls to zero.

Figure 4-1 shows the demand. curve implied.by the choke price and the
market price and quantity. This interpretation of the demand curve assumes
that demand is linear. This choke price combined with the market price and
quantity for self-service dry cleaning can be used to compute demand

elasticity in the following manner:

1 (4.6)

where 7 is theAabsolute‘valué’of'demand.elaaticitv, Q is the market quantity,
and P is the market price. Because demand is downward sloping, elasticity is
negative. At the market price of $1.65 per kilogram, market quantity of
577,239 kilograms, and a choke price of $3.34, demand elasticity is -0.9476.

Bacause consumers have a perfect substitute for self-service dry
Cleaning, even small increases in price are likely to result in large .quantity

reductions. In other words, the existenca of a perfect substitute implies
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Figure 4-1. Demand for Self-Service Dry Cleaning

" that the demand for self-service dry cleaning is likely to be more elastic
than the demand for commercial or coin-operated (plant-operated) services.

The estimate computed above, however, implies that the demand for self-service
dry cleaning is slightly less elastic than the demand for commercial dry
cleaning. The reason for the counterintuitive result may lie in the

assumptions used to compute the demand elasticity.

First, the demand for self-service dry cleaning is assumed to be linear.
To the: extent that this assumption doces not specify the demand curve, the
elasticity-estimace may’ also  be miscalculated. In' addition, tha:minimum:
opportunity cost of. time may be-underastimated. A higher opportunity cost of
tims would yield a lower choikke price and a higher alasticity estimate (in
absolute: value) .. Because of these limitations, the demand and supply
;lasticity estimates computed for the commerxcial sector are used to computs
impacts for self-service coin—qpe:ated facilities. ‘
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Data are not available on the number of facilities in this sector
operating in markets where unaffected facilities dominate or vice versa.
Therefore it is assumed that each market area has the same distribution of
affacrted and ﬁnaffacted facilities. Virtually all salf-service dry cleaning
and more than half of the plant-operataed facilities in the coin-operated
saccor are uncontrolled. Therefore, the marginal cost of providing cecin-
operated dry cleaning services is likely to incrzease resulting in price and

output adjustments for this sector.

s

The magnitude of the price and output adjustments in the coin-operated
sector is limited by the adjustments in the commercial sector. These
adjustments are computed separately for self-service and plant-operated
facilities because of the difference in the type of service offered and the
base price charged by these facilities. Plant-operated facilities are limited
in the price increase that may be passed along to consumers because these
facilities operate in markets dominated by commercial faciiities. Price
effects at self-service facilities are ailso limited by the projected price
adjustments in the commercial sector. The post—-regulatory price at self-
service facilities may not exceed the choke price based on the post-regulatory
price charged by commercial facilities. The poat-:egulatﬁky choke price is
the post-requlatory commercial price less the estimated minimum opportunity

cost. of time ($3.00) computed above.

4.2.3 Market Stxucture in rthe Tndustzial Sectoz

Industrial facilities also operate in perfectly competitive markets.
However, no price and output adjustments are likely to occur in this sector
for several reasons. First, water and dete:gent are near-perfect substitutes
for PCE because virtually all of the garments dry cleaned by industrial
facilities are water-washable. Because consumers do  not dictace- the cleaning
method used, facilities facing a :egula:bry‘cost with continued PCE usage
would likely substitute water washing for dry cleaning assuming sufficient
capacity is available. Second, industrial cleaners do not charge different
prices for garments cleaned in water and detergent and garments cleaned in PCE
(Coor and Grady, 1991); also, over 92 percent of the output from industrial
facilities is from regular laundry operations. This second factor is evidence

that the cost of producing the marginal unit of output in the market area is
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not likely to increase under any of ﬁhe alternatives considered for proposal.
Fo:':heae reasons, producers would not be able to pass along any regulatory

cost in the form of a price increase.

4.3 MODEL MARKETS

To facilitate computing impacts of the zegulatory alternatives, actual
dry cleaning facilities have been allocated among model markets. The

methodology used to develop the model markets is discussed below.

4.3.1 Commezncial Sector Markets

Six model markets represent the commercial sector and are differentiated
by

+ rural and urban areas,

* the proportion of affected and unaffeeted‘facilities,

* the income distributioﬂ of facilities represented, and

* the behavioral response to a cost increase.

Data from American Business Information (ABI) (1991) compiled from
talephone YQllovaages provided the location of commercial dry cleaning
establishments in the United States. Population data from the_lﬁaﬁ_ﬂinx_and

county Data Book (U.S. Department of Commerce, 13%88) were merged with the
establishment data from ABI to determine the portion of facilities in rural
and urban areas.l Additional data on the extent of current state regulations,
the percentage of facilities that use PCE in the dry cleaning process, and the
share of PCE facilities that have machines with baseline vent controls were
,used to allocate facilities to each model market (Radian, 1991c; Safety-Kleen,
1386; Radian, 1991c). .

Table 4=4 reports the total number of facilities and the number of
facilitig;_po:entially affected and unaffected by the regulation in each model
market. of the commercial sector. An estimated 3,149 facilities (10.32 percent
of”all commercial facilities) are-located: in' rural areas.. Rural markets are

representad by Model Markets A and B. It is assumed that all facilities in

1A rural area is defined as a locale with a population of 2,500 or less.
that is: not. part of. a metropolitan. statistical area.
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these modsel markets are small estaplishments that receive $25,000 or less in

annual revenue. In addition, it is assumed that these small rural areas have
only one facility providing commercial dry cleaning services for the enctire
market area. Market A represents those areas with a single facility that is
unaffected under the alternatives considered for proposal. No economic
impacts are estimated for markets represented by Market A. Market B

reprasents those areas with a single facility thét is potentially affected

TABLE 4~-4. PROFILE OF MODEL MARKETS IN THE COMMERCIAL SECTOR
ﬂ
” Proportion of Number of

Affected and Total - Potentially Number of

Market Market Unaffected Number Affected Unaffected
Model Description? Facilities Facilities® .Facilities® Facilities®

A Rural Unaffected 1,543 ©0 1,543
Only '

Rural Affected Only 1,606 0

Urban/ Unaffected 1,157 1,157
Subuzrban : Cnly

Urban/ Unaffected 10,432 10, 145
Suburban Dominate

Urban/ Affacted and 8,073 4,035
Subuzban Unaffected
Evenly
Distributed

Urban/ Affected 7,683 4,298 3,385
Suburban Dominate

Total 30,494 10,229 20,265

H

apural markets are defined as localas with population of 2,500 or less that are not part of a
metropolitan statistical area. For this analysis, rural markecs have only one facility per
market areaa.

Pracilicies. are distributad to: Model. Markecs based. on the share of facilities located in
urban and rural areas (ABI, 1991), =he snara-of. facilities that use 2CE. tn cthe 4ry cleaning
process (Safaty-Kleen, 1986}, and existing state regulations (Radian, 1991b).

Spotentially affeactad facilities are dafined hers as those chat use PCE in the cleaning
procass and do not have vent controls in placs (Radian, 1991le}. The total is equivaleat to
the number of potentially affected facilities under Requlatory Alternatives I and II. Note
that PCE facilitles with basaeline vent controls that do not meet the raquizements of
Altarnative III are not included in the: escimace.of potantially affactad facilities

.raportaed in this table.

dynaffacted facilities eithar de not use PCE in the cleaning process or have baseline vent

contzrols. :




under the candidate alternatives. These facilities may inzur costs because of
the regulation. However, as discussed in Section 4.2.2, 12 price increase is
projected because facilities in this type of market practice limit pricing to

deter new entry.

The.éhare of facilities assigned to Markets A and B is estimated using
‘data onAthe share of small facilities with baseline vent csntrols (Radiaﬁ,
1991¢c) and data on the share of facilities that use PCE (Safety-Kleen, 198§).
Of the 3,149 facilities in rural market areas, approximately 49 percent or
1,543 either have baseline vent controls or do not use PCE. These facilities

are assigned to Market A. The remaining 1,606 facilities are assigned to

Market B.

' Urban/suburban commercial markets are represented bv Model Markets C -
through E.‘.Ihése model markets are characterized as having more than one
facility in each market area. Facilities of every income level operate in
market areas represented. by these urban/suburban model markets. Market C
represents those urban/suburban markets where no commercial dry cleaning
facilities are affected under the alternatives considered for proposal.
Market D describes those areas where the unaffected facilities dominate.
Potentially affected and unaffected facilities represented in Market E are
roughly equivalent in number, and. in Market F potentially affgcted facilities

dominate. ‘ .

Approximately 38 percent of all commercial dry cleaning facilities or
about 11,589 facilities are located in states with stringent PCE requiremencs.
Markets C and D are used to characterize the market for commercial dry
cleaning services in these states. The number of facilities in markets
represented by Market C is assumed to be one tenth of the facilities in states
with st:ic:aPCE;emissionsv3tandaidzeorKaboutJ1p157; The remaining facilities
located in states with strict PCE emission standards (10,432) are assigned to
Market D. Price and quantity adjustments are assumed to be zero in these two

model markets where unaffected facilities dominate.

Those facilities located in states that regulate only very large
facilities are assigned to Market E. Market E represents 8,073 facilities or

about 26 perxcent of all commercial establishments. Locales with no state
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regqulations requiring vent controls for commercial facilities arxe allocated to
Market F. In these two markets, some portion of the regulatory cost would be
passed on to consumers in the form of a price increase. The prize increases
projected for Markets E and F are computed using the average cost increase per
unit of output (kilograms of clothes cleaned) for the model facilities in the

market area.

Facilities in each model plaht category operating at each income level
are allocated proportionally to each model market described above based on the
total number of potentially affected and unaffected facilities assigned to
each market. For example, Market A represents 1,543 facilities wich annual
receipts below $25,000. A total of 8,026 commercial facilities have annual
receipts below $25,000. Therefore 1,543 out of 8,026 or 19 percent of the
facilities receiving less than $25,000 'in each model plant categqry are
allocated to Market A. Facilities are allocated to Markets B through F in a
similar manner. Using the model plants to represent average facilities in
each market simplifies the anﬁlysis of impacts. Any shift in the model plantc
supply cuzxve is augmantgd by the number of facilities in the market to

determine the market supply cuzve shift.

4.3.2 Coin-operatad Sector Markets

One model market represents all facilities in the coih-oﬁerated sector.
Essentially two kinds of coin-operated plants are represented in the model
market: self-service and planc-operated. The distribucion Decween tne cwo
kinds of plants was based on actual plant information (Radian, 1991c). Seven
percent of the facilities (or 213) are self service, and the remaining 93

perxcent (2,831) are plant-operated.

’

In: the coin-operated market, the price-and outpur adjustmencs computed
for the regulatory alternatives are based on the average cost increase per
unit of output measured in kilogfams of clothing cleaned. The price
adjustment in this sector is limited by the maximum adjustment computed for
the commercial sector as discussed in Section 4.2.1. The highest price
adjustmgnts for the commercial sector are projected in commercial Market F

" where potentially affected facilities dominate.. Consequently, projected price
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and. output. adjustments computed for Marker F define the maximum adjustments

for coin-operated facilities.

4.3.3. Indusrrzial Sectox Markets

One model market is used to compute impacts in the industrial secror.
As discussed in Section 4.2.3, any regulatory costs are not passed along to
the consumer in the form of pricé adjustments. Rather, the entire change in

costs is absorbed by the producers.
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SECTION S
FINANCIAL PROFILE OF COMMERCIAL DRY CLEANING FIRMS

The dry cleaning NESHAP will potentially.impact business entities that
own commercial dry cleaning facilities. Behrens (1985) defines a business
entity as a legal being that is recognized by law as having the capacity to
~onduct business transactions. The Census of Service Industries defines a
cirm as a "business organization or entity consisting of one domestic
establishment or more under common owner:ﬁip or control,"” and an establishment
is in turn defined tc be "a single physical location at which business is

conducted.”

A profile of the baseline financial condition of commercial dry cleaning
Zirms will facili:éne an assessment of the affordability, cost, and firm
financial impécts of ‘the dry cleanihg NESHAP. The potential financial impacts
on small businesses are of particular concern for ﬁwo reasons. First, the dry
cleaning industry is dcminaned by small businesses. Most firms have annual
receipts of less than $100,000, and many have receipts totaling under $25,000.
Second, the absolute control equipment costs are constant enough over machines
of various sizes that the dapital requirements may be disproportionately high

fo:<smallkbu=ine§ses.

5.1 FIRM FINANCES AND FACILITY ECONOMICS

A facility, or establishment, is a site of land with a plant and
squipment_that combine. inputs. like materials, energy, and labor to producé'
outpu:s,.like dry cleaning services. Firmms are legal business entities that,
in this context, own one or more facilities. This distinction between
facilities and firms is an important one in economic and financial impact

analysesf

The conventional theory of‘:he."fi:mﬁ'ia really a theory of the
"establishment.” The operator/manager of a facility-—usually directly or
indirectly the owner of a firm--maximizes short-rzun profit by setting the rate
of; output where marginal cost equals marginal revenue (price in perzfect

‘competition) as long as marginal revenue at least covers average variable




cost. Zconomic failure describes the situation in wnich the decision maker

closes the facility if marginal revennq/p:ipe is‘be;pw marginal cost.

Altman (1983) draws the distinction between economic failure and
bankruptcy. Economic failure is the inability of invested capital (facility)
to continually cover its variable costs through revenues. Altman notes that a
firm gap be an economic failure for years as long as it never fails to meet
its legal obligations because of the absence or near absence of enforceable'
debt, thus continuing to operate as a firzm. Alternatively, a firm may own
perfectly viable assets in an economic sense but earn insufficient profits to

meet enforceable debts.

Because viable facilities can be owned by nonviable companies and viable
companies can own nonéiabie faciiities. a.:egulation that closes a facility
may leave thé'company that owns it virtually unaffected. Alternatively, a
regulation that would leave a faﬁility viable after compliance may nonetheless
cause a firm to become bankrupt oz fozce it to sell the facility. The number
of facilities closed by a regulation may exceed or be less than the number of

£irms forced to sell facilities and/or go bankrupt.

5.2 POPULATION OF POTENTIALLY AFFECTED FIRMS

Facilities subject to regulation under the NESHAP are generally
classified in one of three four-digit Standard Industrial Classifications
{(SICs): 7215 (Ccin-operatéd laundries and a:y gleaninq), 7216 (Dry cleaning
plants, except rug cleaning), and 7218 (Industrial launderers). Nearly all
industrial laundering facilities (SIC 7218) are already in compliance with the
regulatory alternatives considered fo: proposal. In addition, those
facilities that might be affected have a near-perfect substitute for dry
cleaning--water laundering. Consequently, the-financial. impacts. on. industrial
laundarezs are likely to be small, so these firms' finances are not

characterized in this repozt.

A financial profile of coin-operated dry cleaning £irms is also not
presented, but for a very different reason. The economic impact analysis
indicates that each of the é;te:natives considered would cause substantial

price. impacts and quantity impacts unless. EPA. exempts small facilities. EPA
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will thus probably exempt small cocin-cperated facilities, effectively
exempting them all. Consequentcly, coin-operated dry cleaning Zirms will

i
experience no financial impacts.

zffectively, this leaves commercial dry cleaning plants (SIC 7216) as
the potentially affected popglation. A financial impact analysis of this

industzy is important for the following reasons:

+ the economic impact analysis indicates that a significant number of
facilities will be affected undezx each of the regulatory alternacive
unless a size exemption is established:

< most commercial dry cleaning firms are single-~facility firms, so an
affected facility is tantamount to an affected firm; and

+ most dry cleaning firms have limited internal and external sources of
funds because they are small businesses. .

5.3 LEGAL OWNERSHIP OF COMMERCIAL DRY CLEANING. FACILITIES

Susiness entities that own commercial dry cleaning facilities-—hereafter
"dry cleaning firms" or just “firms"—will generally be one of three types of
entities: ' '

* sole p:oprie:orship$,

+ partnerships, and

« corporations.

Each type has its own legal and financial characteristics that may have a
bearing on how firms are affected by the regulatory alternatives and on how

the firm-level analysis of the NESHAP might be approached.

$.3.1 Sgle Proprietonship

A sole proprietorship consists of one individual in business for himself
who- contributes: all. of the equity capital“Atake=~all;of.theriisks, makes- the
decisions, takes the profits, or absorbs the losses. _Behrens {1985) reports
that sole proprietorships are the most common form of business. Gill (1983)
reports. that app:oximateiy 78. percent of businesses are-sole propriaetorships.

The:1987‘Cen=u==of'Se:viceflndustries'repq:tS'that 8,494 of the- 18,322 firmms

with payroll in this industry, or 46 pe:ceﬁt, are sole proprietorships. The
1991 population includes another 7,500 dry cleaning facilities are without




payroll. Although no evidence is available, presumably most of these
nonpayroll facilities are small, are owned by single-facility firms, and are
sole proprietorships. Assuming that 7,500 nonpayroll, sole proprietozship
firms exist, of the 27,332 commercial dry cleaning firms in 1991, 16,334 (61

paercent) are proprietorships (see Table S5-=1).

Lagally, the individual and thae p:op:iéto:snip are the same encity.
From a legal standpoint, personal and business debt are not distinguishable.
From an accounting standpoint, however, the firm may have its own financial
statements that reflect only the assets, liabilities, revenues, césts, and

taxes of the firm, aside from those of the individual.

Particularly relevant to the NESHAP analysis is that when a lender lends

money to a proprietorship, the proprietor's signature obligates him or her
personally and all of his/her assets. A lender's assessment of the likelihood
of repayment based on the firm and perscnal financial status of the borrower
is considered legal and sound lending practice because they are legally one-
and-the-same.  The inseparability of the firm and the individual complicates
the assessment of credit availability and terms. Credit might be available to
a financially distressed "firm" if the financial status of the individual is
substantially strong to compensata. Altarnatively, credit might be
unavailable to a financially health "fizm" if the financial status of the

individual is sufficiently weak.

5.3.2 Rartnexships

About 8 percent of U.S. business entities are partnerships (Gill, 1983) .
The 1987 Census of Service Industries reports that 1,666 of the 18,322'firm3
with payroll in 1987 in this industry, or 9 percent, are partnerships. An

estimated 1,803 of all 27,332 dry cleaning firms operating in 1991 are

partnerships. (see- Table S-1).

A partnership is an association of two or more persons to operate a
business. 1In the absence of a apecific agreement, partnerships are general—
with each partner having an equal voice in management and an ‘equal right to
Profits, regardless of the émount of capital each contributes. A partnership
pays no federal in;oma tax. All tax liabilities are passed through to the




' TABLE S-1. - LEGAL FORM OF ORGANIZATION OF DRRY CLEANING FIRMS--NUMBER AND
PERCENT : '

Legal Organization

Total Firms Proprietorships Partnerships Corporations Qther
18,3222 8,494 (46.4%) 1,666 (9.1%) 8,147 (44.5%) 15 (0.1%)
27,3322 16,694 (61.1%) 1,803 (6.6%) 8,818 (32.3%) 17 (<0.1%)

W

3Payroll firms only 1987.

1991 escimate; Payroll and non-payroll firms assuming payroll firms "added" since 1987 are
discributed as 1987 payroll firms, and non-payroll firms are all proprieterships. There
are an estimated 7,500 nonpayroll firms (Radian, 1991a).

Source: 1587 Census of Saervice Industries, Subject Series (U.S. Department of Commerce,
1930b); 1987 Census of Service Industries, Nonemployer Statistics (U.S. Department of
Commazce, 1990a).

individuals and are :efiected oﬁ individual tax returns. Particularly germane
is that each partner is fully liable for all debts and obligations of the
paztnership (Behrens, 1985). Thus, many of the qualificaﬁions and
‘complica:ions present in analyses of proprietorships (e.g., capital
availability) are present--in some sense magnified--in analyses of

partnerships.

5.3.3 Corporzatiops

Even though only 14 percent of U.S. businesses are corporations, they
produce approximately 87 percent of'ali,buzine=s~revenueSE(Gill, 1983). The
1987 Census oflSe:vice Industries reports that §,147 of the 18,322 firms with
payroll in this industry, or 44 peréen:, are co:porations. Including the
7,500 nonpayroll proprietorships, 32 percent of all dry cleaning firms

operating  in 1991. are: corporations: (see.Table 5-1).

Unlike. proprietorships. and partnerships, a corporation is a legal entity
separate and apart from its owners or founders. Financial gains from profits
and. financial losses: are. borne by owners in proportion to their investment in
the corporation. Analysis of credit avaiiability to a corporation must
recognize: at le;st two features of corporations. First, they have the legal
ability to :aise»needad,funds,by«iasuing:new«stock;v Second, institutional
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lenders (e.g., banks) to corporations assess credit worthiness solely on the
basis of the financial health of the corporation—not its owners. &
qualification ¢f note is that lenders can require (as a loan condizli:n) owners

to agree to separate contracts ocbligating them persconally to repay :ans.

5.4 DISTRIBUTION OF COMPANIES BY RECEIPTS SIZE

The U.S. has an estimated 27,332 commercial dry cleaning fizms in 1991.
An estimated 15,832 (73 percent) of these ars firms with payroll; the balance
(7,500 or 27 percent) includes firms without pay;oll. Estimating the
distribution of dry cieaning firms by receipts size assumes that all seasonal,
with-payroll firms have under $25,000 receipts and that 5,625 and 1,878
nonpayroll establishments are owned by as many nbnpay:oll firms wich under

$25,000 receipts and $25,000-550,000 receipts, respectively (Radian, 1990c).

These estimates are presented in Table 5-2. Approximately three=fifths
of all commercial dry cleaning firms have annual receipts of $100,000 or less.
Almost one-quarter of the total have annual receipts below $25,000 (assumihq
all seasonal and most nonpayroll firms are included in this category). Only
about 2 percent of all dry cleaning firms have annual receipts over S1
million. - |

Industry concentration is a good summary indicator of firm size
distribution (see Table 5-3). The fifty largest commercial dry cleaning
companies earn only about 9 percent of total industry receipts. This "fifty
firm concentration ratio" is much lower than those for linen sgpply (63.1%),
coin~operated laundries (30.5%), power laundries (28.5%), or industrial
launderers (67.3%).

Firm size is likely to be. a factor in: the distribution of financial

impacts or the. NESHAP" on dry- cleaning firms.. Ory cleaning: firms differ in

size for one or both of the following reasons:

* First, dry cleaning facilities vary widely by receipts (see
Section 9.1 and Table 9-27). All elsa being equal, firms with large
facilities are larger than firms with small facilities.

Second, dry cleaning firms vary in the number of facilities they own.
All else being equal, firms with mor= facilities are larger than
those with fewer facilities (see Section 5.35).




Receipts Range Receipts per No. of Receipts per

($000) No. pf Firms? Firm Establishments Establishment
<25 6,690 17,736 6,690 17,736
25-50 4,187 40,545 4,187 40, 545
$0-75 2,581 67,021 2,581 67,021
75-100 2,581 93,829 2,581 93,829
subtotal . 16,039 - 16,039 -
100-250 6,823 171,219 7,032 166,130
250~500 : 2,870 366,915 3,382 311,368
500-1,000 1,122 722,394 1,836 441,463
1,000-2,500 389 1,504,998 1,130 518,092
2,500~5, 000 60 3,640,043 424 515,100
>5,000 29 10,973, 635 651 488,841
subtotal 11,293 - 14,455 -
Total 27,332 - 30,494 -

41991 Estimate; Payroll and Non-Payroll Firms (includes plants that use PCE as
well as those that use other solvents.). Nonpayroll firms include 5625
below 25,000 in annual receipts and 1875 with 25,000 to. 50,000 in annual
receipts (Radian, 1991a).

Souzce: 1987 Census of Service Industries, Subdect Series (U.S. Department of
Commerce, 1990); Table 2-1.

TABLE 5-3. CONCENTRATION BY LARGEST DRY CLEANING FIRMS

Percent of Industry Receipts?

4 Largest Firms 2.4%
§ Largest. Fizrms 3.5%
20 Largest Firms 5.8%

50 Lazgest Firms 9.1%

apayroll firms only, 1987. .
Source: 1987 Census of Service Industries, Subject Series (U.S. Department of
Commerce, 1990Db) . .

=7




5.5 DISTRIBUTION OF COMPANIES BY NUMBER OF FACILITIES

The financial impacts of the NESHAP on two firms of equal size might
depend significantly on thei:r fécility composition because substantial conczol
economies of scale exist. The costs of controlling larger machines are notc
propoxtionately higher than the costs of controlling smaller ones. Also, ﬁhe
effective impacts on moré fully utilized dry cleaning machines are smaller
than on under—-utilized dry cleaning machinas. Because machine size and
utilization underliie facility receipts, facility impacts will be greater for

smaller than for larger facilities.

Control economies are facility~related rather than firm-related.
Hypothetically, a firm with ten uncontrolled facilitieé of a given size may
face approximacely twice the control capital requiremencs of a firm wich five
uncontrolled facilities of the same size. Alternatively, two fi:mS with the
sams number of facilities facing approximately the same control capital costs
may be financially affected very differenetly if the facilities of one are

larger than those of another. T

An estimated 27,332 firms own 30,494 commsrcial dry cleaning

- establishments in 1991: an average of 1.12 facilities per firm. An estimarted
95 percent of all commercial dry cleaning firms own a single facility. |

Table S-4 reports the distribution of firms by number of dry-cleaning
establishments owned, assuming that all 7,500 nonpayroll establishments
(Radian, 1991a) are:- owned. by single-facility firms. Even in zhe S500K to SiM
firm receipts range, the average number of facilities per firm is below two.

At the other extreme, 29 firms own about 22 facilities each.

The implication of this distribution are as follows. Up to a point,
firm receipts grow because- machine- sizes: increase: and/or machine: capacity
utilization increases. Note that $75K-$100K firms have an average $93,829 of
receipts accruing to their single facility, while <S$S2SK firms have an average
only $17,736 accruing to their single facility (Table 5-2). Since capital
costs. of control devices are similar for machines of all sizes and utilization
rates, capital requirement impacts fall fairly proportionately as f;:m size

increases--up to a point (see Section 7). After some point, receipts per
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TABLE 5-4. NUMBER OF"COQMERCIAL DRY CLEANING FACILITIES PER FIRM BY
INCOME CATEGORY

Facilities Per Fimm

Receipts Range ($00Q)

<25 T 1.00
25-50 1.00
50~75 1.00
75-100 1.00
100-250 1.03
250-500 1.18
500-1,000 ° . 1.84

1,000-2,500 . | 2.90
'2,500-5,000 7.07
>5,000 | 22.45

.

Souzca: 1987 Cansus of Servié. Industries, Subject Saries (U.S. Department of Commercae,
1990b) .. .

establishment stabilize at about $500,000 (see Table 5-2) and firms grow only
by adding more facilitiss (see Table 5~3). Control economies of scale.

essentially cease to exist for firms larger than $1 million.

5.8 VERTICAL: INTEGRATION AND DIVERSIFTICATION:

Vertical integration is a potentially important dimension in firm-level
impacts analysis because a vertically integrated firm could be indirzectly as
well as directly affected by the NESHAP. For example, if a dry cleaning f£irm
is vertically integrated in the manufacture and/or distribution of
perchloxocethylene: (PCE),. it could: be' indirectly and: adversely. affected. by the:

NESHAP if demand for PCE . diminishes after the regulation.

Ignoring for now that some dry cleaning :a:ili;ig;,alsq engage in
cperations. other than dry cleaning, a dry cleaning f£irzm is considered.
vertically integrated if it also owns facilities that sell godds or services
used as inputs'by the dry clﬂaning indnstry~§nd/o: fﬁéilitiés thﬁt purchase .

w
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dry cleaning services as inputs. Forward integration is uniikely because
nearly all dry cleaning services are provided to individuals, not firms.
Sackward integration is unlikely because the main inputs in the dry cleaning
industzy are a building, dry cleaning machinery, enexgy, and BCE, all

dissimilar to dry cleaning services.

Intra=-firm diversification, sometimes referred tc as horizontal
integration, is a potentially important dimension in firm-level impact

analysis for either or both of two reasons.

e Pirst, a diversified firm could be indirectly as well as directly
affected by the NESHAP. For example, if a dry cleaning firm is
diversified in the manufacture of emissions control equipment (an
unlikely scenario), it could be indirectly and faborably affected by
the NESHAP.

Secondly, a diversified dry cleaning firm may own fagcilities in
unaffected industries like carpet cleaning, linen supply, power
laundering, or shoe repair—a more realistic situation. This type of
diversification would help mitigate the financial impacts of the
NESHAP.

Intra=-facility diversification is also a relevant consideration because
dry cleaning facilities commonly engage in activities other than dry cleaning.
Many dry cleaning facilities.do alterations work, repair shoes, clean
draperies, store garments, and sell other goods and services. This is another
type of diversification that could mitigate the impact of the dry cleaning
NESHAP on certain dry cleaning firms. Indeed, the prominence and magnitude of
inctra-facility diversification in the industrial dry cleaning industry is
partly the reason for not including those fixﬁs at all in this financial

impacts analysis.

5.7 FINANCIAL CHARACTERISTICS OF FIRMS IN REGULATED INDUSTRY (IES)

. This: section. characterizes: the: financial condition of commercial dzy
cleaning firms. Clark (1989) investigated the suitability of available small
business financial data bases for EPA's use in its economic analyses. He
concludes that two main financial data bases are appropriate: Internal
Revenue Service (IRS) data and Dun and Bradstreet (D&B) data. Although each

of the data bases has its comparative merits, the Dun and Bradstreet data are

battter for characterizing the finances of dry cleaning firms. The D&B data




are more recent than the IRS data, are available for the dry cleaning
industry, and are probably based on a larger (though nonrandom) sample than

the IRS daza. The financial condition of dry cleaning f£irms can be

sharacterized using Dun and Bradstreet's 1989-1590 Industzy Norms and Xev

3usipness Ratios (Duns .Analytical Services, 1990).

The:- D&B data base contains 991 commercial dry cleaning establishments.
Clark (1989) notes that the financial information provided to D&B is supplied

by the businesses to obtain favorable credit ratings:; therefore, ctle

-businesses nave an incentive to make their net worth and income look as good

as possible. Companies that are not doing well financially have an incentive
to keep their financizl information out of D&B's data base. Thus che
financial data reported therein are based on a possibly nonrepresentative

sample of ZIirms.

Industr y _Busipness Ratjos unfortunately does not
cnaracterize the finances of firms by firm size. Consequently, informal
assﬁmp:ions are necessary to estimate the number of firms in each of the sesven
receipts ranges in below-average, ave:age,‘and above-average financial

condition. Two alternative assumptions are employved in this analysis.

One assumption (financial scenario I) reflects the high probabiLLCy that
firms in below=—-average financial condition are disproportionately small since
the capacity utilization of their machines is so low. Dry cleaning machine
capacicy utilization at facilities with annual receipts under $25,000 is only
about 7 percent, and that of facilities with anfiual receipts of $235,000 to
550,000 is only about 15 pexcent. Capacity utilization approaches 80 percent

only when facility receipts approach $100,000.

Table 5-5 presents estimated numbers of firms by sSize and. baseline
financial condition' assuming- a- positive: relationship-between: tihe-two. The:
result is that all 6,834 firmms. in below-average: £inancial condition: have
annual receipts below $50,000, that all 13,664 firms in average financial

condition have annual receipts. between $25,000- and $250,000, and that all

6,834 firms in above—-average financial condition have' annual receipts above

$100,000. ‘ c )
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NUMBER OF DRY CLEANING FIRMS, BY SIZE AND BASELINE FINANCIAL
CONDITICH

Baseline Financial Coadition

Receipts Rahgé . ,
($000) Total Below Average Average Above Average

<25 6,690 6,690 0 0
25-50 4,187 144 0
50-75 2,581 0 0
75-100 . 2,s81 0 0
100-250 6,823 0 2,364
250-500 , 2,870 0 3 2,870

5500 1,600 ' 0 0 " 1,600

Total 27,332 6,834 13,664 6,834

Source: Table 5~2 and Duns Analytical Services (1990), Financial Scenario I.

Table 5-6 uses the D&B data to characterize the population and shows the
number of dry cleaning firms in each of seven receipts categories and each of
three financial conditions under an alternative assumption that there is no
relationship between firm size and finanecial condition {financial
scenario II). Fifty percent of all firms are, regardless of size, allotted in
the "average financial conaitien® grouping, and 23 percent of all figzms in

each of the "below=-average® and "above-average” financial condition groupings.

Dun and Bradstreer data are employed to derive financial profiles of dry
cleaning firms in below-average, average, and above-average financial.
conditions. Income statemencs: and balance  stacements. are the: two pasic
financial reports kept by firms. The former reports the results of a firm's
operation during a period of time--usually one year in practice. The latter
is a statement of the financial condition of the firm at a point in time-—-

usually December 31 or the last day of the firm's fiscal year.




TABLE 5-6. NUMBER CF DRY CLZANING FIRMS, BY SIZE AND SASELINE FINANCIAL

-~ rRPAASY
CoNDITICH

Baseline Financial Ccndition

Receipts Range

($000) Tetal .Below Average 2Zverage Above Average
<25 6,690 1,673 3,344 1,673
25-50 4,187 Coi,047 2,093 1,047
50-75 2,581 . 645 1,291 sés.
75-100 2,581 ' 645 1,291 645
100-250 6,823 1,706 3,411 1,706
250-500 2,870 718 1,434 | | 718
>500 1,600 400 800 400
Total : 27,332 6,834 13,664 - 6,834

L N S N S ey

Source: Table 5+2 and Duns Analytical Services (1990), Financial Scenario II.

The income statements and balance sheets of dry cleaning firms of
different sizes and financial conditions are presented in Appendix A
(Tables A~1 through A-3). The five sales categories are largely selected for
cut—-off analysis purposes. All oﬁhe: lines in the two statements derive,
directly or indirectly, from "sales" relationships given in D&B. Several

axamples will clarify how the statements are derived.

An estimated 11,293 dry cleaning firms have receipts .over $100,000. The
estimated average receipts for thaese fi:m$ total $367,510, which. is reported
as "sales" in the income statement. D&B :épo:ts that the average dry cleaning
firm in the data base has a net profit of 7 percent of sales. This ratio
multiplied by the sales:estimate of $367,510 yields the estimated "net prorfit™
of $25,725 in the income statement. The three other lines in the income

sStatement azre analogously derived by applying D&B ratios multiplied by sales.

Balance sheet items are derived in an analogous manner. D&B reports
that the average dry cleaning firm in the data base has about $480 of total
assets for every $1,000 dollars. of sales. This ratio multiplied by the sales
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estimate of $367,510 yields estimated total assets of $177,257. D&B reports
that tha average dry cleaning firm has about $369 of cuzrent assets, 35373 of
fixed assets, and $258 of other noncurrent assets per $1,000 of totil a:sets.

These ratios multiplied by the total assets estimate yield the estimates

presented for those variables in the tables In the liabilities secticn of the
balance sheet, "total liabilities and net worth"™ must equal "totzl assets,"

and the component parts are computed using D&B ratios multiplied by the total.

To é:oject the potential financial impacts of the NESHAP on firms of
different sizes in below—average IZinancial qpndition, baseline £financial
profiles of representative less healthy firms are required. Unfortunately,
Dun and Bradstreet does.ng; rank businesses in a pa:tigular industry in their
data base from "most healthy™ to fleaat healthy” and then report the financial
ratios of the firm that falls in ﬁhe lower quartile Bf cthat distribution.
Instead, D&B éalculates each ratio of interest (e.g., current assets/current
liabilities) for‘:he 991 firms and then ranks these ratios from "best® to
"worst." D&B then reports the lowar quartile for each of these ratios
individually. Consequently, constructing the financ?al statement of the lower

quartile firm is not possible.

Constructing pro forma financial statements of a f£irm that yield
financial ratios closely resembling the D&B lower gquartile ratios iz posSible.
Appendix A presents the income statements and balance sheets of dry cleaning
Eirms in below-average financial condition. D&B‘repo:ts that the lower
quartile profit-to-sales ratio of commercial dry cleaning firms in its data
base is abput‘one prercent, which is consistent with the income statement
entries. Other lower-~quartile raéios reported by D&B and emﬁloyed in the
construction of these prpo forma statements include assets-to-sales of
approximately 70 percent, fixed assets-to-net worth of approximately 155

percent,. and a Tetuzn on: net worth of approximately 3.5 parcenct.

To project the potential financial impacts of the NESHAP on firms of
different sizes in above~average financial condition, baseline financial
profiles of representative healthy firms are required. For reasons described
above, constructing the financial statements of the upper—quartile fizm is not
possible. Again, constructing pro forma financial statements of a firm that h

yield‘financialx:atias:closelyuresembling.tne:D&BJuppe:rqua:tile«racio is
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possible. Appendix A presents the income. statements and balance sheets of dey

cleaning firms in the same size categories, all in above-average financial

conditien.

5.8 KEY BUSINESS RATICS OF DRY CLEANING FIRMS

Financial ratio analysis is a widely accepted way of summarizing the

£inancial éondition of a firm. Financial ratios include four fundamental
types:

+ indicators of liquidity,
* activity,
« leverage, and

« profitability.

‘The baseline financial status.of dry cleaning firms is characterized below by

means of financial ratio analysis.

Liquidity indicates the ability of the firm to meet its near-term
financial obligations as they come due. A common measure of liquidity is the
current ratio, which dividgs4the £firm's current assets by its current
liabilities. Current assets include cash, accounts receivable, inventories,
or pther“asseta'tnan'repéesenz=or'can'be convertad to cash within one year.
Current liabilities are essentially bills that must be paid within the year
(including current maturities of long-term debt). Higher ratios are generally
more: desirable than lower ratios, because: they indicate. greater ligquidity or

solvency.

Activity indicates how affactively the firm is using its resources. The
ratio of firm sales to fixed assets (plant and equipment), the fixed asset
turnover ratio, measures: how well. the: fizm:uses. its capital equipment: to

generate sales. Higher ratiecs ars: generally more desirable than lower ratios.

Leverage indicates the degree to which the firm's assets have been
supplied by, and hence. are owned by, craditors versus owners. Leverage should
be in an acceptable range indicating that the firm is using enough debt
£inancing to‘take.advantaqeyof the lower cost of debt, but not so much that
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surrent or potential creditors are uneasy about the abilizy of the firm to
zepay its debt. The debt ratio is a common measure of leverage that divides

all debt, long and short term, by total assets.

P:ofitabiiity measures the return, usually as net income after all
costs, debt repayment, and taxes, to the firm over some time period, usually
one year. Profitabilicy is most commonly, though pernaps not most relevantly,
expressed as a return to sales. Because net worth is a measure of the valiue
of the firm to its owners, profitability-to-net worth is a measure of the

annual return to owners expressed as a percent.

Financial ratio indicators of liquidity, activity, leverage, and
profitability among dry cleaning firms in below-average, &average, and above-~
aye:ége financial health aze presented in Table 5—7.. Clearly, as financial
status improves, firms become more liquid. Note particularly cthat below- .
average firms are only marginally able, at best, to meet current obligations

with their cash and other current assets.

Also as expected, firms in better financial health generate more sales
wi:h their plant and equipment. In the context of the dry cleaning industry,
this condition may indicate that firms with higher machine capacity
utilization are more financially sound than those with lower machine capacity
utilization. Sales per dollar of fixed assets are more than twice as high
among firms in average financial condition than among those in below-average
financial condition. This lends support to financial scenario I of a positive
relationship between firm size and financial health, that in turn underlies

the estimates presented in Table 5-5.

Leverage analysis of dry cleaning firms in the three different financial
states. is morerdifficulrc than. liquidity,. aczivity, or profitability analysis.
The fmean firm" in the D&B data base is about 46 percent debt financed (and 54
percent equity financed). As explained above, less debt is not necessarily
"better"” because a firm using too little debt is not minimizing its cost of
capital. From a creditor's point of view though, less debt is probably better
than more debt, on balance. D&B reports are creditor-oriented, which probably

explains why in D&B's judgment a low debt ratio is desirable. Because a main
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TABLE S-7. BASELINE FINANCIAL RATIOS OF DRY CLEANING FIRMS

p— e S R ]
: ' Financial Condition

‘Below Average Average Above Average

Liquidity
Current ratio (tiﬁes) ' 0.80 | 1.73 5.10

Activity
Fixed asset turnover 2.30 5.56 7.54

ratio (times)

Leverage

Debt ratio (percent) 60.00;  45.90 15.00
érofitability |

profit to s;les {percent) 1.00 7.00 13.00
profit to assets (percent) 1.400 | 14.50 32.50
profit to NW (percent) 3.60 | 26.80 ©38.20

Source: Duns Analytical Services, 1990.

objective of this analysis is to evaluate a dry cleaning firm's ability to
obtain and its cost of obtaining credit to purchase control equipment, this

interpretacion. is sacisfacrtory.

Profitability analysis is useful becauss it helps evaluate both the
ingentive and the ability of dry cleaning firms to incur equipment and
operating costs required for ccmpliance.l More profitable firms have more
incentive  than- less profitable. firms to comply Decause: the: annual returns o
doing business- are greater. In the extreme, a singie-facility fizm earning
zero profit. (prics. equals average variable cost) has no ingcentive to comply
with a requlation imposing any positive cost unless it can pass along the

lpry cleaning firms that are either unwilling or unable to comply with
the NESHAP must sell the facility, switch solvents, or discontinue their dry
cleaning‘ope:aticns'at_the noncompliant. facility.
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encize cost of the regulation to its customers. This same firm is also

able to comply because it is less able to obtain a loan.

The relationship between profitability and firm health is cleaxrly
demonstrated in Table 5-7. One-qua:te: of the dry cleaning fizms in D&3! s
data base are only marginally p:cf;:able by all three measures. If some or
all of the estimacted 6,630 commercial dry cleaning firms with annual receipts
under $25,000 are among the lower quartile in profitability, they are
generating annual profits of only several hundred dollars. Aaverage dry ‘
cleaning firms are seven times more profitable (related to sales) than below=-
average firms, and above-average firms are about twice as profitable as

average firms.

These financial ratios sugéesc that the NESHAP requiremen:s ﬁéy have a
disproportionate impact on small firms and firms in below-average financial
health. The financial racios of below~average firms are sometimes
substantially worse than those of average firms. These baseline ratios will
be used as a basis of comparison in Section 7 when the potencial financial

impacts of the NESHAP on dry cleaning firms are considered.

5.9 AVAILABILITY AND COSTS OF CAPITAL

Without exception, affected dry cleaning facilities would have to
purchase control equipment to meet the regulatory alternatives or discontinue
dry cleaning operations ("closure”). 1In addition, many affected facilities
would incur recurring operating and maintenance costs that exceed their
solvent recovery credits. The availability and costs of capital to dry
cleaning firms of different sizes, types, and financial conditions will

influence the financial impacts of the dry cleaning NESHAP.

Hastsopoulos (1991) cleérly states that in making investments, companies
u3e two sources of funds: equity and debt. Each source differs in its
exposure to risk, in its taxation, and its cost. Equity financing involves
obtaining additional funds from owners: proprietors, partners, orc
shareholders. Partners and sharsholdecrs, in turn, can be existing owners or
new owners. Obtaining new capital from exis:;ng owners can be further

dichotcmizad.;nto>znternal.and:exte:nal.financing;- Using: a: fizm’s - retained.




earnings is equivalent to internal equity financing. <btaining additional
capitzi from the propzietor, one or more éxistinq partners, or existing

sharenoldexrs constitiices external equity financing. ‘

Zebt financing invol?es obtaining additional funds frzom lenders who are
2ot owners; they include buyers of bonds, banks, or other lending
instictutions. Debt borrowing involves a contractual obligation to repay. the
principal and interest on an agfeed—upon schedule. Failure by the firm to

meet tne obligation can result in legal bankruptcy.

The dry cleaning industry is dominated by small fi=zms for whom selling
stocks and bonds is not a very realistic option. Steinhoff and Burgess (1989)

list & large number of sources of funding for small businesses, but most fit a

+

5esc:;;:ion of ei:he; debt or eqﬁity'reasonably well:

* personal funds and/or retéined earningé,

* loans from relatives and friends,

*+ trade credit,

* loans or credit from equipment sellers,

* mortgage. loans,

* commercial bank loans,

* Small Business Administration loans,

* small business investment company loans,

' government sponsored business develcpment companies,

* partners,

* venture capital funding, and

* miscellaneous: sources. |

Using personal funds. and/or fetained earnings, obtaining loans from
relatives and friends, obtaining funds from partners, and obtaining venturxe
capital funding effectively constitute equity £financing because- they generally

do not involve a legal contract for repayment. This type of bo::owihg is

-considered more risky for the.Lends:-than-fo: the borrowing firm because in
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the eveént of bankruptcy, the lenders have claim to the dissolved assets ¢f the

firm oniyv after those of debt lenders.

Trade credit, lcans or credit from equipment sellers, mortgage lscans,
commercial bank loans, Small Business Administration loans, small business
invesctment ccmpany lecans, and government-sponsored business development
company loans generally constitute debt‘financing because they invol?e
contractual promises to repay the principal and some agreed-to interest. Ia
the event of firm bankruptcy, which can be initiated by a lender whose ioan
terms are not being honored by the firm, debt lenders are paid out of the
assecs of the firm before equity lenders. Thus, debt horrowing is considered

more risky for the firm's owners than equity borrowing.

" ine.important difference then betwéen debt and equit& financing is ics
cost. The expected or anticipated rate of recurn required by eqﬁity lenders
is higher than the required rate of return to debt lenders because of the
relative riskiness of equity. A second important difference between the two .
sources of funds is tax related. Interast payments on debt are deductible to
the firm as a cost of doing business for state and federal income tax
purposes, Renu;ns to owners are not tax deductible. Thus, borrowing debt has
a distinct tax~related cost advantage. For two reasons, then, the cost of

debt is normally lower than the cost of equity.

In this analysis, a simplifying assumption is made that dry cleaning
f{irms nave two possible- sourcss of capital: ©tank lcans (debt) and restained
earnings (equity). The availability and cost of capital is evaluated in that

contextc.

A firm's cost of capital is a weighted average of its cost of equity and
after—-cax cost: of: debr:-

WACC = Wge (l-t) *Kq + We*Ka, (5.1)

where

WACC = weighted average cost of capital

W4 = weighting factor on debt




< = marginal effective state and federal corporaticnsindividual cax
rate ‘ :

X4 = the cost of debt or interest rate
We = weighting factor on equity

cost (required rate of retuzn) of equity.

=
o
'

A real (inflatioﬁ-adjusted).cOSt of capital is desired, S0 _emplioying the GNP
implicit price deflator for the seven year period 1982-1989 adjusts nominal
rates to real rates. Using an adjustment factor of 4 percent assumes that cthe
inflation premium on real rates fo:r the next seven years is the actual rate of
inflation averaged over the last seven years (1990 Economic Report oI the

President).

Based on conversations with a business loan officer at a large
commercial ‘bank (Bass, 159%1), seven-year prime-plus variable interest race
bank loans for control equipment are assumed to be available to qualifying

firms on the following cost terms:
* best applicants: prihe plus one-half percent
°'typical health applicants: prime plus one percent

* below-average but still-sound applicants: prime plus 2 percent

According to Bass, actual loan terms are negotiated on a case-by-case
basis, but the guidelines given above are reasonable. Particularly germane to
this analysis is his insistence that bank loans are not made to firms ag _any
€o3L unless expectations. are high that they well be repaid. according to the
temms of the loan. This is why the risk premium spread from one-half percent

to 2 percent is so narrow.

Between 1982 and 1989 the prime rate varied around a mean of
approximatelyflO,Sﬁpercentzrnominai.“ Using:the:inflation“prgmium:discussed-
above, and assuming that the nominal prime rate will average about 10.5
percent over the next seven years, the expected. rsal prime rate is about €.5
percent. Then following. Baids'‘s gquidelines for loan risk premium, the

following real before~tax debt costs are computed and employed:
* best applicants: 7 percent

* typical health applicants: 7.5 percent

’
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* below—~average but still-scund applicants: 8.5 percent

Bacause debt interest is deductible for state and federai i::omeinax
purposes, the cost of debt has to be adjusted downward. Aan approxzimacte
affective marginal state and federal tax rate of 38 percent iz ccmputed usiag
dacta from The Tax Foundation (1991). Applying this rate to the real coses of
debt computed earlier derives after-tax real debt costs for dry cleaning firms

in three different financial conditions:
* above-average financial condition: 4.3 percent
* average financial condition: 4.7 percent

* below-average financial condition: 5.3 percent

The cost of eaquity, Ka, can be estimated by adding an egquicy risk
premium to a risk-free required rate of return (Jones, 1991). 'Using the. 1982~
1989 average return on l0-year federal treasury securities as the risk-free
rate, and assuming it is applicable for the next seven years, a nominal risk=

ree rate of 10 perceant is obtained.

Jones (1991) reports that common practice is to use the Standard and
Poor 500 long~run average equity risk premium of about 8 percent as a first
basis for computing the cost of equity in conjunction with the risk-free rate.
Thus, the S&P 500 nominal equity yield is about 18 percent, which is an
estimate of the average cost of equity for all publicly traded stocks (Van
Horne, 1980).

Jones indicates that still another risk premium has to be added for
firms that are more risky than the S&P 500 average, and that dry cleaning
firms probably generally fall in this category. Even though the assumption is
necessarily arbitrary, dry cleaning firm equity risk premiums are employed as

Zollows:

e dry cleaning firms in above-average health: 0 percent

* dry cleaning firms in average health: .2 percent

* dry cleaning firms in below-average health: 6 percent.




idding these dry cleaning firm equity risk premiums and simulcaneousiy
subtracting inflation premiums result in the following set cZ reasl equity

=osts f£or dry cleaning firms of different Iinancial states:
+ above-average financial condition: & percent
» average financial conditcion: 16 percent

+ pelow-average financial condition: 29 percent

These estimates appear reasonable in view of a study by Anderson, Mims,
and Ross (1987) which estimated real equity costs of 1l percent, .& percent,
and 15 percent for firms with Moody Bond Ratings of AAA (the nighest racing),

=3B, and BB, respectively.

Weighting the debt and equity cost ccmponents is.d;ffi::l: Ior several
seasons. ~Tirst, market value weights are more theorecicélly correct than ocok
value weights, but only the latter are observable for privately owned dry
cleaning firms (Bowlin, Martin, and Scott, 1990). Second, target weights, not
nistorical weights, are appropriately used for esﬁimating the cost of capical
(Bowlin, Martin, and Scott, 1390). Again, only historical weights are
observable. Third, marginal costs of capital, not historical average costs,
are app:op:iacé hurdle rates for new investments (Bowlin, Martin, and Scotrt,

1890) .

For this analysis, the industry average debt/equity structure is the
sptimal/target structure for all dry cleaning firms and book-value weights
approximate: markec-value-weights. (Bowlin, Martin-and. Scott, 19%0). The- debt
and equity weights of the mean dry cleaning firm in the Dun and Bradstzeet
data base. arze 31 percén: and 69 percent, respectively. Using these weights
and the component costs of capital derived above gives the weighted average

costs of capital for dry ¢leaning firms in the: three financial states:
* above-average financial condition: 1l pexcent
. avegige financial condition: 12.5 percent
* below—-average financial condition: 15.4 percent

These cost of capital estimates are not presented as actual costs to

particular firms. Likewise, they are not meant to imply that firms within a
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financial condition category all have the same cost of capital, or that
borrowed funds will nacessarily be available to all firms. Ina garticular,
_fecognize that 25 percent of all firms are in "below-average financial
condition." Within this range, some firms will be far more financially
distressed than ochers. The 15.4 percent real rate may ové:estimate ihe,cost
. of capital for some of these dry cleaning firms and underestimace some

unusually distressed firms.

Adequate control capital funds are probably unavailable through normal
channels to small, particularly distressed firms. Bass (1991) indicates that
most commercial banks will not lend money to financially distressed firms, and
retained earnings at small, distressed firms may be inadequate to pay for
control capital. 3ass also stated that his institution, and others, won't
lend money to dry cleaning firms wi:houc firse cbnducting an “environmental
audi:"'to protect the bank in the event that environmental contamination is
present or foreseeable at the time of the loan. One can never discount the
possibility that funds would be available from owners' personal funds, new

partners, friends, relatives, or other sources.
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éECTION 6
RESPONSES TO THE REGULATORY ALTERNATIVES

The regulatory alternatives considered for proposal require dry cleaning
facilities»tclinstall.and operate vent control deviges. Affected entities
will incur initial and recurzing costs as a result of these requirements.

This section presents an overview of the requirements of the candidate
regqulatory alternatives and a desc:iption of the po;ential firm-level and

facility~level responses to these requirements.

6.1 OVERVIEW OF REGULATORY ALTERNATIVES

Three regulatory alternatives are evaluated here. The main difference
in the control requirements among the alternatives is the treatment of
existing control mechanisms on transfer machines. Table 6-1 summarizes the
control equipment options for each of the regulatory alternatives by industry

sector and machine technology.

Dry cleaning machines emit PCE from two sources: vent emiésions and
fugitive emissions. Fugitive émiasions are controlled under each alternative
by requiring good work practices. The percentage reduction in fugitive
emissions attributable to goed work practices is not quantified for this
analysis. Vent emissions are controlled under each alte:native»by air
pollution control devices. Control equipment required under Regqulatory
Alternative I reduces vent emissions from dry-to-dry and transfer machines by
95. and 8S percent, respectively, compared to uncontrolled. levels. For
machines in the commercial sector, Alternative I mandates using a carbon
adsorber (CA) or a refrigerated condenser (RC). Because of technical
constraints, all other machines must use a CA. The control equipment required
under Requlatory Alternative II reduces vent PCE. emissions from dry-to-dry and
uncontrolled: transfer: machines: by 95 percent: (compared: to uncontrolled:
levels). Transfer machines: with an RC in place: are: not. required to purchase-
additional equipment under this alternative. Finally, control equipment
required under Requlatory Alternative III also results in a 95 percent
reduction in vent PCE emissions (compared to uncontrolled levels).



TABLE 6-l1. CONTROL TECHNOLOGY OPTIONS UNDER EACH REGULATORY ALTERNATIVE

e . ________________________ .

Regulatory Alteznative

Industry Sector and Machine Type I II III

Coin~-Operated
dry-to~-dry
Commercial

dry~-to=-dry Ca
- RC

transfer (uncontrolled) ca
RC

transfer (RC controlled) no no
additional additional

control control
required required

Industrial
_dry-to-dry o ca ca
transfer :

CA = Carbon Adsorber

RC = Refrigerated Condenser
Source: Radian, 1990a.

Alternacive IIX differs Zrom Alternative II because it requires CA’sS on

transfer machines currently controlled with an RC.

Currzent owners of dry cleaning facilities with non-compliant machines
must decide to comply or exit the industzy. That decisionmaking process at
the: £izm: level is: described: in: Section: 6.2.. Facility-level. responses.are:

discussed in Section 6.3

6.2 FIRM=-LEVEL RESPONSES

The dry cleaning NESHAP will potentially affect firms that own dry
cleaning facilities not in compliance with the regulatory alternatives

considered. A firm is. a lagal organization consisting of one domestic




establishment or morxe under common ownership or control. An estabiishmenc is
a single physical location at which business is conducted-—a site of land with
plant and equipment that combine inputs like materials, enexgy, and labor to
produce outputs, like dry cleaning services. Firms are legal business

entities that, in this context, own one or more facilities.

The owners of dry cleaning firms that own dry cleaning facilities
potentially affected by the regqulatory alternatives have several ways they can
respond. The more important of these possible responses are depicted in

Figure 6-1.1

The current owners of dry cleaning firms operate dry cleaning.facilities
whose periodic (e.g., annual) revenues cover or exceed their periodic average
variable costs. The owners of dry cleaning facilities that do not have the
vent controls fequired under the candidate regulatory alternatives must assess
whether controlled facilities will continue to meet this same operating
criterion. These owners must evaluate their alternatives, assess the benefits
and costs of each, and respond in some manner. Owners generally respond in

the way that maximizes the net-present value of the firm.

The assessment of post-compliance costs and revenues is depicted in
Figure 6-1. The expected revenues (ER) of the complying facility are
approximately the product of the expected price and the expected quantity.

The expected costs (EC) are functionally related to the facility's current
variable costs. plus costs: of compliance. Compliance costs,. in: turn, include:
the costs of purchasing, installing and operating control equipment, the costs

of financing the capital investment, less any solvent recovery credits.

1Technically, aubstitutinq other solvents fof*PCE is also an optiocn.
However, that choice. is not. addressed because of the higher operating costs
associataed. with: those solvencs..
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Current OQuners

Keep facility Sell facility -

Close
facility

Yes

Operate-

expacted

periodic revenues (Price x Quantity)

+ pericdic. costs: (variable. cost plus. periodic:

Sell
facility

repayment of principal and return on investment)

Figure 6-1. Responses to the Proposed Regulation
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If the expected costs of operating the complying facility exceed the
expected revenues, the owner of the facility ;lgaaa'it. Altman (1983) defines
"aconomic failure" as the inability of.invested capital to continually cover
its variable costs through revenues. For purposes of this discussion, owners
of dry cleaning firms are assumed to close facilities if Ehey project that
annual revenues will be below annual variable costs. Furthermozre, it is

assumed that once closed._facilitiés do not re-open.

If the expected revenues of operating the complying facility exceed the
expected costs, it is‘eéonomically viable and the owners will likely keep the
facility or sall it. For this discussion, owners keep the facility if they
have and/or can borrow the funds required for the capital investment. If,
however, they neither have nor can borrow the required funds, they may decide

to. sell the. facility.

If the compliant facility is expected to remain profitable, it is
assumed that the current or new owners of the facility will comply with the
regulation in the manner that maximizes thevnet-presént value of the firm. 1In
most circumstances, this is equivalent to responding in the least (net-
present) cost manner. If realized post-compliance revenues cover or exceed
realized costs, it is assumed thaé the firm continues to operate the facility.
If realized revenues. are inadequate to cover realized costs, the owners will.
likely close or sell the facility. If costs exceed revenues for economic
reasons, the owners will likely close the facility. These reasons might

include operating costs that exceed projections, revenues that fall short of

projections, or both. If costs exceed revenues for finapncial reasons, the

owners may sell the facility. This could occur, for example, if the interest
rate (and required paymants) on a variable rate loan rose to where revenues

were insufficient to cover the under-projected finance charges.

Because a viable dry cleaning firm can own viable facilities along with
non-viable ones-—and other profitable non-dry cleaning assets as well--a
regulation that closes one or more dry cleaning f#cilities may leafe the
company: that:owns. it (them) virtually unaffacted. Alternatively,- because
viable facilities can be owned by non-viable (e.g., debt laden) companies, a
regulation thaé would leave a facility viable afta:‘compliance may nonetheless
fores. a-firm:-to. sell the: facility..




5.3 FACILITY-LEVEL RESPONSES

The facili:§ with an uncontrolled PCE machine must either comply with
<he ?egulanion, switch solvents, or cease operations. As discussed in
Section 2, seolvent substitution is unlikely. The feollowing subsections
address the compliance options for facilities under each regulatory
alternative. Subsecticn 6.3.1 outlihes the methods and assumptions used to
compute the costs (net present) associated with each compliance option and
subsection 6.3.2 identifies the options that satisfy the requirements of each

regulatory alternative by industry sector and maciine type.

6.3.1 Compliance Option Costs R

Three tvpes of compliance options will satisfy the reguirements of the

regulatozry alternatives:
e retrofit with a CA
* retrofit with an RC

* accelerated purchase of a new dry-to-dry machine with a built-in vent
control

The choice that the facility owner makes depends on the sector, the
machine type, baseline vent controls, and its individual financial situation.
For the purposes of this analysis, it is assumed that the owner will choose

the least cost option that satisfies the requirements of the regulation.

To identify the lowest cost option, the incremental capital and
operating COSt associated with each option is estimated. These costs vary by
machine type, capacity utilization, and the age of the machine. The net
present cost (NPC) of each available option is then computed.. The following

methods: are. used. to compuce: che: NPC! of =2ach: control. oprion::
Control Option 1l: Carbon Adsorber
n=-1

NPCcpn = Kea + & LOca / (L + %] (6.1)
=0 :

S8




Control Option 2:

NP

Refrigerated Condenser

a=1

Cac = Kpe + 2 [.ORC / (1 + r)c] if n'< 7. (6.2)
=0 )

Qr:
n=1

NPCge = Kac + & [Onc / (L + 2)%] + ((Kpe / (1L + ©))] if n > 7

Control Option 3:

where
NPCea
NPCge

NPCop

t

=0

Accelerated Purchase of New Dry-to-Dry Machine
14

NPCpp = Kpp + Z [Ogc/ (l+l’.‘)r’]'-
t=Q

T=n

. 14
{[Kpo /a+ o] + X [ope/ (174 r)‘]}‘ (6.3)

the
the

the

net present cost of a CA
net present cost of an RC

net present cost of accelerating the puxzchase of a new dry-

to~dry machine

the

the

the

the:

the

the

the

the-

- capital cost of a CA

capital cost of an RC

capital cost of a new dry-to-dry machine

incremental opexarting cost: of a CA.

incremental operating cost of an RC net of solventvrecovery
weighted average cost of capital?

remaining lifa- of the existing machine (cannot. exceed 1535)

year (1991 is year 0)

Contzol option 3 represents the incremental cost associated with the

accelerated.purchase:of,a:new»d:yrtq-d:y'machine. Facility owners. replacs

2This cost of capital differs by firm financial status. The discount
factor estimated for this analysis is 11 pexcent for firms in good financial
condition, 12.5 perxcent. for firms in average condition, and 15.4 percent for
firms. in: poor  condition.. For a-more complete: discussion, . see: Section 5.
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existing machines with new dry-to—drf machines equipped with built-in vent
controls even in baseline. Therefore, only the additional cost associated
with accelerating the purchase of a new dry-to-dry machine is included in the
cost calculations. Owners of transfer equipment that decide to accelerate the
purchase of ‘a new dry-to-dry machine would incur lower baseline operating
costs because of greater solvent recovery associated with dry-to-dry machines.
This cost savings is not included in the net present cost calculacions
described above. If a credit for reduced baseline operating costs were
included in the calculations, a slightly larger share of the facilities would
be projected to choose option 3 as the least-cost compliance option. Because
these operating cost credits are not included, the annualized compliénce costs

computed in Section 7 may be slightly overestimated.

In computing these costs, several assumptions are made:

+ The distribution of the remaining life of existing machines is
rectangular. Dry-to-dry machines have a l3-year life; transfer
machines have -a 20~-year life.

Virtually no new transfer machines have been sold in the last five
years. Therefore, one-fifteenth of the total populaclon of machines
retires each year.

In the absence of regqulation, all machines would have been replaced
by new dry-to-dry machines with built-in vent controls. The current
stock of uncontrolled machines would have been completely replaced by
these controlled machines within 15 years.

Costs are computed for a l5-year period of analysis.?

Facility owners evaluate: the: cost. of. the: contzol options using 2.
real, after-tax weighted average cost of capital (WACC), which
differs depending on their financial status. (See Section 5 for a
discussion of the method for computing the WACC.)

The facility financial status, the WACC, and the share of facilities
in each financial status ars given below:

3The mathematics of the cost formula require the notation of years 0-14,
whers year 0 is the: fixst year. . ’




Share of

Status NACC Eacilities
. poor v . 15.4% . 25%
‘average- -12.5% 50%
good. . 11.0% ' 25%

* Operating costs are incurred at the beginning of each period. The
costs of control option 3 include the RC's operating costs because
most new dry-~to-dry machines with vent controls. use RC technology.

* Control devices puxchased for existing machines in the commercial and
industrial sectors are used only for the remaining life of the
existing machines or the remaining life of the control device,
whichever is shorter. 3Secause new machines for these sectors come
equipped with built-in vent controls, the control device will nor be
transferred to the new machine.

* Control devices purchased for existing machines in the coin-operated
sector are transferred to replacement machines. In general, new dry-
to-dry cleaning machines in this sector are not equipped with built-
in controls. )

* Under option 2, machines with more than seven years of remaining life
must purchase an RC device in the first year and the eighth year.
(These devices have a seven-year life.) Facilities with seven or
fewer years remaining life will purchase only one RC.

As’ indicated in Table 6~1, the regulatory alternative dictates the
compliance options that owners may consider. These opticens vary by machine
type and industry sector. Subsection 6.3.2 below identifies the options that

will satisfy the requirements of each regqulatory alternative.

6.3.2 Compliance Oprions Under Fach Requlatory Altaernarive.

Under each of the regulatory alternatives, the owner of a coin-operated
facility has only one choice; a CA must be retrofitted to the machine.
Refrigerated condensers are not made for the size of the machines used in this
sector. Here the. remaining life.of the existing machinexy is irrelevant.
Thevcoinroperatéd*fécility'will’purchase~avCA=for“it3"existing'machineS'and;
transfer the- contzol device to replacament maciines. The 'n’ term. shown in

Equation (6.1) is always 15 in this sector.

The facility owner in the commercial sector has three control options
under Alternative I. These options are the same for either a dry-to=-dry

machine or a transfer machine. The first option is the installation of the



CA. The cost computation is similar to that described above Z2r the coin-

operated sector (see Equation (6.1)). The only difference is that the age of

existing equipment does matter. After the existing egquipment wears out, it is
assumed that the facility owner will purxchase a new drv-to-dry machine with an
internal vent control &evice. Because the purchase would occur in the absence
of regqulation, the net present cost of the CA is calculated for only the

remaining years of life for the present machinery.

The second option available to the owner of a commercial facility is an
RC, whose NPC is described in Equatien (6.2). Again, the NPC of the RC is

computed only for the remaining life of the dry cleaning machine.

The final option under this alternative is acceierating the purchase of
a new dry-to-dry machine with an internal control device. Zven in the absence
of the regulation, the facility owner would probably have purchased a new dry-
to-dry machine with a built-in vent control device when his existing machine
required replacement. Therefore, the cost of the accelerated purchase only
includes costs associated with those years before the expiration of the
current machinery.:  Accordingly, the computation is seen in Equation (6.3).
Of these three options described above, facilities will select the least cost
option. Those facilities with older existing equipment are more likely to
choose option 3 than facilities with a longer remaining life. This selection
occurs because the incremental cost of accelerating the purchase of a new dry
cleaning machine is lower for these facilities. It is projected that facility
owners who choose to retrofit their existing equipment rather than. zo
accelerate the purchase of a new machine will choose option 2 because of the

lower NPC associated with this option.

For Regulatory Alternative II, the choices depend on machine type. For
dry-co-dry machines, the:choices: are the: same: as: ourlined: above;,. and:the. cosc
computations. are outlined in Equations. (6.1), (6.2),. and. (6.3). For owners of
uncontrolled transfer machines, the selection is narrowed to the CA or the
accelerated purchase of a new machine (Equations (6.1] and (6:.2]). Owners of
RC-controlled transfers, however, would be allowed to continue to use their RC

with no additional control equipment required.




For Alternanivé III, the ownexr of facilities with drzy-to-dry machines
.may choose between cptions 1, 2, and 3 (Equations (6.1], {§8.2], and [6.31).
Tor transfer machines, cthe facility c¢an choose only between the CA and the
accelerated purchase (Equations (6.l1] and {6.2]). Under this alternative,
owners of RC-controlled transfer machines or uncontrolled transfer machines
must retrofi£ with a CA or purchase a new drv-to-dry machine with a built-in

vent control.

In the industrial sector, the choices are the same regardless of machine
type and regulatory alternative. Facilities may choose between the CA or
accelerating the purchase of a new machine (Equations (6.1] and {6.3}). The
RC is not an option under any alternative because they are not made for these

larger machines.
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SECTION 7
IMfACTS OF" THE REGULATORY ALTERNATIVES

Impacts of the regulatory alternatives are measured using an integracted

approach that considers both economic and financial impacts. A methodological
and empirical approach based on the principles of applied welfare economics is
used to compute the economic impacts of the alternatives. Economic impacté
are quantified through estimated market adjustments of price and output and
corresponding effects on consumer and producer welfare. In addition,
ownership impacts are estimated using financial data on the distributiocnd of
firm viability. Changes in firm financial status and capital availabilit? for
firms of different sizes and financial condition are estimated in the

Zinancial analysis. .

The appfoach is integratéd by usihg inputs from each type qf analysis co
compute impacts in the other. For example, financial impacts are based on the
costs computed in the economic analysis. In turn, economic impacts are based
on the costs of capital computed using data on the financial status of firms

in the industry.

7.1 AFFECTED POPULATION

The population, as defined here, includes only facilities with dry
cleaning equipment. Accgordingly, coin-operated and industrial facilities
without dry cleaning machines are not included. Similarly, commercial drop

stations are: not included.

Certain portions of the population would be unaffected under the

alternatives considered for three reasons.

The facility uses a solvent other than PCE. This distinction has the
biggest. impact. in. the: industrial. sector..

The facility already has the required control equipment in place.

The facility is exempt because of a size cutoff based on PCE
consumption. ’

Thus, the affected population will vary with the regqulatory alternatives and
the different cutoff lavels.




The four size cutoffs are based on PCE consumption levels that
correspond to ta:gei levels of annual receipts (from @ry cleaning activities
only), shown in Table 7-1. If adopted, these size cutoffs would result in
certain facilities being excluded from the regulation. »Notice the differences
between the dry-to-dry machines and the transfer machines. Ior the same level
of annual receipts, the transfer machines consume more PCE than the ‘
corresponding dry-to-dry machines. This difference occurs tecause transfer
machines have higher fugitive emissions, resulting in more solvent required to

clean a given quantity of clothes (or to generate a given amount of receipts).

The population affected by the proposed regulatory alternatives can be
measured in two ways. The first is the number of facilities. Table 7-2 shows
the distribution of affected facilities by sector, mocel market, and cutoff
ilevel under Regulatory Alternatives I and II. Table 7-3 shows the
distribution of affected facilities under Regqulatory Alternative III.
Facilities with RC-controlled transfer machines are affected under Regulatory

Alternative III and unaffected under Regulatory Alternatives I and IZI.

Another method used to measure the share of the population potentially'
affected under each alternative is~based on the output of clothes cleaned per
year. Table 7-4 shows the distribution of affected output under Regulatory
Alternatives I and II. The distribution of affected output under Regulatory
Alternative III is reported in Table 7-5. The share of the population that is
affected differs, particularly in the commercial sector, depending on how the
pobulation is measured. Under Regulatory Alternative II with no size cutofsf,
34 percent of commercial facilities are affected. These facilities represent
26 percent of total commercial output. This trend results from the prevalence

of baseline controls for large plants in this sector.

As' noted in Sectionm 6, all of. the: requiavory- alternatives: have the: same.
requirements and produce the same response in the'coin-ope:ated sector.
Therefo:é} no differences exist in the affected population under the three
alternatives. Furthermore, if cutoeff levels 2, 3, or 4 are implemented as
part of the regulation, none of the coin-operated establishments will be
affected. It should be noted that while many coin-operated establishments
receive more than $50,000 in annual receipts, it is estimated that no

facilities receive more than this amount from dry cleaning activities alone.
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TABLE 7-1. SIZE CUTOFF LEVELS SASED ON CONSUMPTION OF PERCHLOROETEYLENE (PCE)

Consumption of PCE by Machine
‘Technology® (kg/yz)

Annual. Receipts IZIrom
Dry Cleaning

Activitciesé
Size Cutoff (S/yx) _ Dry-to-Dry . Transfer
‘None N/A - 0 0
1 . 25,000 "300 ' 200
2 50,000 600 300
3 75,000 A 300 1,200
4 . 100,000 . . 1,200 1,800

dAnnual receipts are computed using a base price of $1.65.per kg of clothes
cleaned for the coin-operated (self-service) sector, $6.34 per kg for the
coin-operated (plant-operated) and commercial sectors, and $2.00 per kg for
the industrial sector. These values refer to receipts from dry cleaning
activities only.

PThe consumption factor for dry-to-dry machines is 0.081 kg PCE per kg of
clothes cleaned. The consumption factor for transfer machines is 0.l115 kg
PCE per kg clothes cleaned (Radian, 19%90b). .

Source: Radian, 1991c.

7=3:




TABLE 7-2. DISTRIBUTION OF AFFECTED FACILITIES BY INDUSTRY SECTOR, MODEL
MARKET, AND SIZE CUTOFF: REGULATORY ALTERNATIVES I AND II®
WM
Total
Industry Sector Number of Number Affected Facilities by Size Cuz-
and Model Market Facilities None - 1 2 3

: . _: .':
Self-Service 213
Plant-QOperated 2,831

Total 3,044

Commercial®

Market . 1,343
Market ‘ 1,606
Market 1,157
Market 10,432
Market 8,073
Market . 7,683

Total 30,494

Industziald | 32s 65 65

45ize cutoff levels are based on baseline consumption of perchloroethylene
(PCE). The cutoff levels correspond to target levels of annual receipts and
differ depending on the type of dry cleaning machine used. See Table 7-1
for description of cutoff levels.

5The number of affectad facilities under each size cutoff is based on the
share of Zfacilities at 2ach income level (see- Table 2-13), the average
annual output at each income level (see Table 2-7), and solvent consumption
factors (Radian, 1990b).

SThe number of affected facilities under each size cutoff is based on the
total number of potentially affected facilities in each Model Marken (see
Table 4~-4), the share of facilities at each income level (see Table 2-13),
the average annual output at each income level (see Table 2-4), and solvent
consumption facnors: (Radian,. 1990b):..

d5ee Table 2~13.




TABLE 7-3. DISTRIBUTION OF AFFECTED FACILITIES BY INDUSTRY SZCTOR, MODEL
MARKET, 2ND SIZE CUTOFF: REGULATORY ALTERNATIVE III¢

Zndustzry Sector 3u;g:2lof . Number Affected Facilities bv Size Cutoff
and Model Market Tacilities None 1 2 3 4
Coin-Qperared®
Self-Service 213 200 49 0 ) 0
Plant~-Operated 2,831 1,41s 0 | 0. 90 0
Total . 3,044 1,615 49 . 0 0 N
~— roialc
Market A 1,445 0 0 0 0 0
Market B 1,704 1,704 0 0 0 . G-
Harket < 1,045 . 0 - 0 ) 0 c
Market - . D 10,547 1,394 1,187 978 819 637
Market  E 8,074 4,431 3,379 2,373 1,890 1,459
Market F 7,679 4,630 3,521 2,462 1,958 1,512
Total 30,494 12,159 8,087 5,813 4,667 3,608
Industriald 325 65 65 65 65 65
——————————— S ———————E—

4Size cutoff levels are based on baseline consumption of perchlorcethylene
(PCE) . The cutoff levels corzespond to target levels of annual receipts and
differ depending on the type of dry cleaning machine used. See Table 7-1
for description of cutoff levels.

®The number of affected facilities under each size cutoff is based on the
share of facilities at each income. level.'(see Table 2-13), the average
annual outpurt. at each income- level. (see. Table 2~7), and. solvent consumption
factors (Radian, 1990b). ’

°The number of affected facilities under each size cutoff is based on the
total number of potentially affected facilities in each Model Market (see
Table 4-4), the share of facilities at each income level (see Table 2-13),
the average annual output at each income level (see Table 2-4), and solvent
consumption factors (Radian, 1990b).

dSee: Table: 2-13..

Source: Radian, 1991c..
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TABLE 7-4. DISTRIBUTION OF AFFECTED OUTPUT BY INDUSTRY SECTOR, MODEL MARKET,
AND SIZE CUTOFF: REGULATORY ALTERNATIVES I AND II®

0 S AR ==y

Total Tctal.Affected,Output by
Industry Sector Qutput Size Cutoff (Mg/yz)®°
and Model Market {(Mg/yz) None 1 2 3 4
Coin=Opexared
Self~Service 577 538 220 0 o 0
Plant-Operated 3,891 985 0 0 0 0
Total 4,468 1,520 220 .0 0 0
Commexcial
Market A 13,222 0 0 -0 Q 0
Mazrket B 3,819 3,819 0 0 2 0
Market C ' 25,476 . 0 0 0 S 0
Market D 227,709 4,750 4,576 4,206 3,928 3,588
Market E 155,823 67,141 64,673 59,536 55,636 50,965
Market F 145,898 71,447 68,820 63,351 59,200 ‘54,231
Total ’ S$71, 949 147,157 138,068 127,093 118,764 108,788
Industrial 170,902 34,1380 34,180 34,180 34,180 34,180

4Total output and affected output values computed using average output values
reported in Tables 2-5 and 2-7, the distribution of facilities in Table
2-13, and the distribution of affacted facilities in Table 7-2.

bsize cutoff levels are based on baseline consumption of perchloroethylene
(PCE). The cutoff levels correspond to target levels of annual receipts and
differ depending on - the type of dry cleaning machine used. See Table 7-1
for description of cutocff levels.




-

TABLE 7-5. DISTRIBUTION OF AFFECTED OQUTPUT BY INDUSTRY SECTOR, MODEL MARKET,
. AND SIZE CUTOFF: REGULATORY ALTERNATIVE III®

Total Total Affected Qutpu

Industry Sector Qutput Size Cutoff (Mg/yr)?
and Model Market {(Mg/yz) None 1 2 ‘ 3 ’ 4
ﬁ=4,_Qpe:a=Eda
Self-Service 577 535 220 0 0 0
Plant-Operated 3,891 985 S0 0 0 0
Total 4,468 1,520 220 0 0 0
Commerzcial® -
Market A 13,222 0 0 0 0 0
Market B 4,052 4,052 o - 0 0 0
Market c 22,585 : 0 0 3 0 0
Market D 229,516 31,320 30,828 29,692 28,263 25,973
Market E 156,068 77,223 74,721 69,253 64,913 59,491
Mazrket F 146,730 80;185 77,547 71,791 67,263 61,652
Total S71, 943 © 192,780 183,097 170,736 160,439 147,117
Industrialc 170,902 34,180 34,180 34,180 34,180 34,180

2Total output and affected output values computed using average output values
reported in Tables 2-5 and 2-7, the distribution of facilities in Table
2-13, and the distribution of affected facilities in Table 7-3.

bgize cutoff levels are based on baseline consumption of perchloroethylene
(PCE) . The cutoff levels correspond to target levels of annual receipts and
differ depending on the type of dry cleaning machine used. See Table 7-1
Zor descrivtion: of cutoff levels.




'

:he number of affected fécilities represents about 53 percent of é;;
coin-operated facilities with dry cleaning equipmeht. The impact is split
between plants with self-service equipment ana those without. Those wi:h‘
plant-overated equipment comprise the bulk of the affected population. @“ich
no cuctcff, 34 percent of the coin-operated output will be affected under the
candidate alteznatives, the majority of which comes from plant-pperaced
machines. Again, the disparity indicates that the avefage.size of facilities

affected is smaller than that for unaffected facilities.

In the industrial‘sector, size cutoffs would have no impact; all of the
industrial facilities with dry cleaning machines fall above the largest
cutoff. Also notice that the affected population is the same share--20
percent--in. terms of the number of facilities and output because the size

distrzibution of affected and unaffected plants does not differ,

7.2 COSTS OF COMPLIANCE

In Section 6 the control options avaiiab;e under eac@ regulatory
alternative are identified and the methed for determining wnich option owners
of affected facilities are likely to choose is ocutlined. In this section, the
methods and assumptions used to compute the.annualized cosis associated with

each regulatory alternative are discussed.

Tables 7-6 and 7-7 show the model plant capital and operating costs for
CA controls and RC controls,. respectively. As noted before, coin~cperated and
industrial plants do not have the option of retrofitting existing machinés
with RC controls because these devices are not manufactured for the machine
sizes typically used in these two sectors. Capital costs are a function of
the' machine size and do not differ with different levels of output. Operating
Z03t3i arer a. function. of. cutpur: level. and: are: ceported. £ox: five: levels. ox:

output based on the corresponding range of annual receipts given below:

Quiput Loavel Annual Receipts Range
1 50 to- 25 thousand.
2 $25 to 50 thousand
3 $50 to 75 thousand - : .
4 $75 to 100 thousand
s Qver: $100' thousand.:

728,




TABLE 7-6. MODEL ZLANT CAPITAL AND OPERATING COMPLIANCE COSTS FCX CARBON
: ADSORBER CONTROLS (51989)¢

Industr?

Seigngnd Ca;fial CA Operating Costs by Output Lsvel (5/yr)=<
Plant Number Costs ($) i 2 3 4 3
Coin=Qperaced .

1 5,601 6,492 6,466 6,436 6,406 6,140
2 3,540 2,710 2,703 2,695 2,688 2,618
Commexzgial
3 5,760 2,887 2,827 2,758 2,689 2,141
4 5,760 2,886 2,827 2,758 2,688 2,138
5 6,760 2,886 2,827 2,757 z, 587 2,137
6 5,976 2,895 2,835 2,766 2,596 2,145
7 ' 6,760 2,886 2,826 2,757 2,686 2,134
8 6,760 2,886 2,826 2,757 2,686 2,133
9 6,976 2,895 2,835 2,765 2,695 2,142
10 6,760 2,886 2,826 2,756 2,686 2,132
11 6,760 2,886 2,826 2,756 2,685 2,129
12 6,976 2,895 2,834 2,764 2,693 2,138
Industrial
13 9,980 2,992 2,922 2,837 2,747 -2,265
14 3,980 2,992 2,922 2,837 2,747 -8,147
15 3,980 2,992 2,922 2,837 2,747 -8,147

' 2Negative values indicate cost savings due to reduced solvent consumption.

bOu:put levels correspond to average annual receipts ranges below:
1 under $25 thousand
2- $25 to $50 thousand
3 $50 to $75 thousand
4 3$75 to $100 thousand
5 over: S100. thousand.

Source: Radian, 1990a.




TABLE 7-7. MODEL PLANT CAPITAL AND OPERATING COMPLIANCE COSTS FOR
REFRIGERATED CONDENSOR CONTROLS IN THE COMMERCIAL SECTOR ($1989)¢

Model . Cagfial RC Operating Costs by Output Level (3/yr)?®
Plant Number <Costs ($) 1 2 3 4 S
3 6,283 290 234 . 169 103 -413
4 6,283 289 232 166 100 -423
5 6,283 289 231 165 98 -430
6 8,424 374 317 250 183 -34S
7 6,283 288 230 163 95 -440
8 6,283 288 230 162 93 -444
9 8,424 373 315 248 179 © -358
' 10 6,283 288 229 161 92 -449
11 - 8,675 383 323 254 184 " =363
12 10,811 468 409 340 270 -278

aNegative values indicate cost savings due to reduced solvent consumption.
Add~on RC control devices are not built for the size machines typically used
in the coin~operated and industrial sectors.

boutput levels correspond to average annual receipts ranges below:
under $2S5 thousand

$25 to $50 thousand

$50 to $75 thousand

$75 to $100 thousand

over $100 thousand

v N

Source: Radian, 1990a.
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Note that operating costs decline~as‘output level increases because operating
costs are net of solvent recovery savings, and projected solvent recovery
savings. (negative ccsts) rise faster than the positive cost components as
oucput.inc:eases. legative values are indicated where solvent savings éxceed

SOSTS.

The CA éapital costs average over $7,000 for commercial facilities wich
A_dry-co-dry or transfer machines. Refrigerated condensor capital costs are
slightly lower than CA capital costs for dry-to-dry machines in the cbmmercial
sector. Carbon adsorber capital costs are about 51,500 lower than RC costs
for transfer machines in the commercial sector. However, CA annual operating
costs average $1,800 to over 52,000 dollars higher than RC operating costs for

macnines of both types.

Using these cost inputs, the capital costs of new dry-to-dry machines
with built-in wvent controls from Table 7-10, and the least cost options
identified in the net present cost analysis presented in Section 6, the
annualized compliance costs can be computed. TableA7-8 reports the annualized
costs of Regulatory Alternative I by model plant and output level. Table 7-9
reports the costs of Regulatory Alternatives II and III. The model plant
costs for facilities with dry-to=-dry machines are the same for all
alternatives. Model plant costs for facilities with transfer machines are
lower under Alternative i than under Alternatives II and III. Although the
costs per plant do not differ under Alternatives II and III, the number of

affecred facilities with transfer machines is.higher for Alternacive- III.

As noted previously, facility owners in the commercial and indﬁstzial
sectors will likely replace their existing machines with new dry-to-dry
machines that have built-in control davices. Therefore, capital costs of
control.equipment,areﬁannualizedmover;theiramainingrlifehof:thenexisting;dry‘
" cleaning machine rather than the lifa of the control device. New machines- i1n
the coin-operated sector generally do nof have built-in control devices.
Capital costs are annualized over the life of the CA (15 years) . in the coin-
operated: sector. For- the‘purposes of’ this: analysis. it. is. assumed-that  the.
dist:zbution of the remaining lLfE of exxstinq mach;nes is rectangular and

each year one.fzfteenth of the machines is :aplaced Costs are annualized
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TABLE 7~8. MODEIL PLANT ANNUALIZED COMPLIANCE COSTS FOR REGULATORY ALTEZRNATIVE
I (51989)2

—

2
Industry Sector and Qutput Level
Model Plant Number . 3

iAnnualized costs are computed using the control costs: found in Tables 7-5 and.
7-7 and the dry cleaning  macaine capital costs found in Table 2-10.
Discount rates vary by firm financial status: 15.4% for firms in poorx
financial condition, 12.5% for firms in average financial condition, and
11.0% for firzms in good financial condition. In the commercial and
industrial sectors costs are annualized over the remaining life of the dry
cleaning machine or the life of the control equipment, whichever is shorter.

In the coin-operated sector, costs are annualized over the life of the
control. equipment: (157 vears)-.

Poutput levels correspond to average annual recsipts ranges below:
under $25 thousand

$25 to $50 thousand
$50 to $75 thousand
$75 to $100 thousand
over $100 thousand:




TABLE 7-9. MODEL PLANT ANNUALIZED COMPLIANCE COSTS FOR REGULATORY
ALTERNATIVES II AND III ($1989)92

Output Level®

Industry Sector and

Model ?lagt Number 1 2 3 4 3
Coin=
7,814 7,788 7,759 7,728 7,462
2 3,264 3,258 3,250 2,242 3,173
- Commexcial
3 2,271 2,215 2,150 2,084 1,568
4 2,289 2,232 . 2,166 2,099 1,577
5 2,307 2,249 2,183 2,116 1,577
6 4,487 4,428 4,360 4,291 3,749
7 2,436 2,378 2,310 2,242 - 1,708
8 2,450 . 2,391 2,324 2,255 1,718
9 . 4,837 4,778 4,708 4,638 4,087
10 2,471 2,412 . 2,344 2,275 1,734
11 5,052 4,992 4,922 4,851 4,296
12 . 4,075 4,016 3,947 3,877 3,329
Industrial
13 6,110 6,039 " 5,955 5,865 852
14 | 6,110 6,039 5,954 5,864 -5,029
15 6,110 6,039 5,954 5,864 -5,029

2Annualized costs are computed using the control costs found in Tables 7-6 and
7-7 and the dry cleaning machine capital costs found in Table- 2-10.
Discount rates: vary Dy firm financial scazus: 15.4% for for  fizms- ia poor
financial condition, 12.5% for firms in average financial condition, and
11.0% for firms in good financial condition. In the commercial and
industrial sectors costs are annualized over the remaining life of the dry
cleaning machine or the life of the control equipment, whichever is shorter.
In the coin-operated sector, costs are annualized over the life of the
control equipment (15 years).

°Output.-evels:cor~espond;to,average%annuaim:eceipcs;:anqubbelow:
under $25 thousand

$25 to $30 thousand

$50 to $75 thousand

$75 to $100 thousand.

over 3100 thousand:
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using a real, after-tax weighted average cost of capital (WACC), that differs
depending on their baseline financial status. 7The share of £acilities in each

f£inancial status and the corresponding WACC is reported in Section 6.

In soﬁe instances it is more cost-effective to accelarate the purchase
of a new dry-to-dry machine with a built-in vent control than to retrofit the
existing.machine. Annualized costs associated with this option are computed
by taking the net present cost computed in Eg. 6.3 in Section 6 and computing
the annualized value ovér the remaining life of the existing dry cleaning

machine.

7.3 MARKET ADJUSTMENTS

Regulatory controls are likely to disturb the current equilibrium in the
dry cleaning industry, resulting in érice and output changes and corresponding
welfare impacts. Market price and output adjustments are calculated from
elasticity estimates, baseline price and output values, and control cost
estigates. In the coin-operated and industrial sectors and in Market Models
C, D, E, and F in the commercial sector market, impacts are computed based on
a competitive market model. Model Markets A and B in‘the commercial sectoxr -
represent markets with a single facility in the market area. Impacts in these
model markets are computed based on a monopoly model with limit pricing

behaviozx.

Table 7-10 shows the type- of market adjustments computed foxr each sector
and model market. Price and output impacts are computed for the coin-operﬁ:ed
sactor and commercialmMa:keﬁs E and F. No price and output impacts are
projected for the industrial sector or Model Markets A through D in the
commercial sector. In market areas where unaffected facilities dominate,
Pricer and quantity' impacts. arer likely  to: ber zero.. This is. the. case- in.the.
industrial sector and in commercial Markets A, C, and D. Model Market B in
the commercial sector represents a single affected facility per market area.
This facility is not likely to raise prices under any of the alternatives
considered because to do so would encourage new entry into the market as
discussed in Section 4. -
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TABLE 7-10. MARKET ADJUSTMENTS COMPUTED FOR EACH SECTOR AND MCDEL MARKET IN
THE DRY CLEANING INDUSTRY

, Price Qutput - Welfare
Sector Model Market Adjustments Adjustments Impacts
Cein-Operated yes . yes ?,C
Commezcial A no ' no none
Commercial B no " no P
Commercial C - no no none
Commercial D no no . P
Commercial E yves yes p,C
Cbmmercial F ves yes p,C
Industrial no no P
—_—
Key: "P" = producer welfare impécts.

"C" = ‘consumer welfare impacts.

All sectors and model markets with affected facilities will incur
producer welfare impacts. However, only those markets with price and output

adjustments have projected consumer welfare impacts.

7.3.1. PErice and oOutput Adinstments

Economic impécns are quantified through estimated market adjustments in
price and output for the coin-operated sector and Model Markets E and F in the
commercial. sector. Figure: 7-1. depicts: the; supply/demand: relationship for a
representative ma:két area in these sectors. Pre-regulatory equilibrium
occurs at an output level of Q1 and a price of P] per unit (kilogram) of
output. The supply curve (Si) is upward sloping with an elasticity of "&£" and

the demand curve: {D1) is downward sloping with an elasticity of ™n."

Suppose that installing_the,cost-effsctivercandidate7ccntrol,tachnology
results in a net cost increase for facilities in the representative market.
The-market supply: curve will shift up: £rom. from: a. position: such as' S1 o 32 in
Figure 7-1 with a vertical shift distance equal to the weighted average
control cost per unit of output. Assuming that' the market demand curve

remains stationary in response to technological controls is plausible because
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Figuzre 7-1. Price and Output Adjustments Due to a Market Supply Shift

these controls normally affect only éupply-side variables such as production
costs. In addition, the candidate control devices will not lessen the quality
" of the product, further justifying a stationary demand curve. Because the new
supply curve now intersects the downward sloping demand curve at a higne:‘
point, equilibrium price will increase and equilibrium ocutput will decrease.
The magnitude of the new equilibrium price/output combination (P2, Q2) is not
cbvious Irom the: diagram, but it can. be. computed. if baseline price and.outﬁuc
values (P3, Q1), the demand elasticity (M), the supply elas;icity (¢), and the
supply shift parameter (1) are known. First, rewrite the inverse

supply/demand system in functional form as illustrated below:

P =P (Q3, PRI, CTV,.

P = p(gd, pop),

where CT is the control technology that leads to the supply curve shift.
Next, convert the supply and demand functions to logarithmic form and take the
total differential:




E(P) = [El'] E.<Q~“) + Ay, (7.3
e = [+] =, (7.4

where E(¢) = dLn(+), n = dLn(Q¥) /dLa(P), € = dLn(QS)/dLn(P), and Ay =
{dLn(P) /0La(CT) }Ln(CT). The terms E(Pop) and E(PPI) are not included in the
above equations because they are exogenous variables and, therefore,

unaffected by policy changes.

The parameter Asg is the percentage shift of the marginal facility’s
supply function given a change in the control technology. Assuming that there
is no correlation between production ccsts and control costs, the shift in the
supply function of the marginal facility may correspond to the lowest control
costs (zero in markets with unaffected facilities) or highest control cost per
kilogram of ocutput estimated. For this analysis the supply shift is based on .
the expected value of ﬁhe percentage change in marginal costs for the given
market area. Measured along the price axis, the expected percentage shift of
the supply function is equal to the weighted average control cost per unit of

output divided by the baseline price:
. Q3 7
Yo {[fers}

iQi
Ag = Py (7.5)

Because there are two equations and two unknowns, supply can now be set equal

to demand to solve for E(P):

E(P) = [3] E(P) + As, (7.6)

E(P) (7.7)

[(e-n) )

By. definition,. EXP) =-g5Ln(P) = (P2-=-P1) /P71 for: "small™ changes: in- price..
" Solving for the: value- of P2 from the. expression above. and. inserting this
information into the equation for E(Q) produces the following formulas for P3
and Q2:

ep=py . {1+ [(g_m]} _ (7.8)




Q2 = Q1 * {1-'-‘ Eﬂ%] } (7.9)

All variables and parameters on the right hand side of Egs. (7.8) and (7.9)
are known, so the new equilibrium price/ocutput combination can be computed

from this information.

Baseline price and the projected price impacts are reported in
Table 7-11 for each sector of the dry cleaning industrv under three regulatory
alternatives and five cutoff levels. Average price impacts for the enﬁire
commercial sector are not reportad in.this table because the average impact
underestimates price adjustments for markets where affected facilities
dominate and overestimates adjustments with no affected or very few affected
facilities: Therefore price impacts in the commercial sector are presented by
mcdei market in'Table 7-12. Model Markets A and C do not experience price A
impacts because no affected facilities are represented in these markets.
Facilities in Market B do not raise prices because of limit pricing practices
to deter entry of new facilities. Prices do not change in response to the
regqulatory alternatives in Market D because unaffected facilities dominace in
this market model. Price impacts in Markets E §nd F represent the weighted

average price impacts for all facilities in these market models.

Total baseline output and projected output impacts corresponding to cthe
price impacts reported in Table 7-11 are reported in Table 7-13. The total
reduction in output for the commercial sector is from Model Markets E and F.
Taple 7~14 reports the output adjustments for each market model in zhe
commercial sector. It is evident from Tables 7-11 through 7-14 that price and

output vary in magnitude among sectors and acroas size cutoff levels.

In the commercial and coin-operated sector, size cutoffs reduce the
aumber- of: affected. facilities: and: the: share- of affected. outpur.. as the- share-
of affected ocutput is reduced, the average compliance:;os: per kilogram of
output for the market area declines. All else equal, a lower compliance cost
per unit of output. results in. lowar price and output adjustments. In the
commercial sector size cutoff levels affect price and output adjustments for
two additional reasons. First, the annual cost per affected facility declines

as the level of cutput increases because of increased solvent recovery savings
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TABLE 7 -1l. PRICE ADJUSTIMENTS FOR EACH SECTOR OF THE DRY CLEANING INDUSTRY BY
REGULATORY ALTERNATIVE AND SIZE CUTOEF

;ndustry Sector ' - Size Cutoff?

and Regulatory Baseline Price . (Pexcent Change from Baseline)
Alternative ($/kq) None 1 2 3 4
{salf-service)
Reg I, II, & 1.65 96.32 23.50 0 o 0
IIIb :
' Coin-Operzated
{planc-oparated)
Reg I, II, & 6.34 1.07 0 . 0 0 0
IIIP ‘ '
Commercial
Reg IP 6.34 c c . c c : c
Reg II 6.34 c. c c < c
Reg III 6.34 c c c c ¢
Industzial
‘Reg I, II, & 2.90 0 0 0 0 0
IIIO, @

e ) - ]

2Size cutoff levels are based on baseline consumption of perchlorcethylene
(PCE) . The cutoff levels correspond to target levels of annual receipts and
differ depending on the type of dry cleaning machine used. See Table 7-1
for description of cutoff levels.

bRegulatory Alternatives I, II, and III are ldentzcal for the Coin-Operated
and- Industrial Sectors.
“See Table 7-12 for estimates of price adjustments for the Commercial Sector.

dBecause unaffected facilities dominate the industzy and dry cleaning accounts
for less than 8% of total output for the industry (including garments
cleaned in water), the Industrial sector will likely not adjust prices in
response to the alternatives.
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TABLE 7-12. PRICE ADJUSTMENTS FOR MODEL MARKETS IN THE COMMERCIAL SZICTCR BY
REGULATORY ALTERNATIVE AND SIZE CUTOFF (PERCENTAGE CHANGE FROM

BASELINE) ¢
Model Market 3aseline Size Cutoff® ‘
and Regulatozry Price (percentage change from baseline) _
Alternative ($/kq) None 1 2 3 4
Peg T
Market A 6.34 0 0 0 0 0
Market B 6.34 0 0 0 0 0
-Market C 6.34 0 0 0 0 0
Market D 6.34 0 0 Q 0 0
Market E .34 0.68 0.52 0.38 0.32 0.26
Market F 6.34 0.77 '0.60 0.43 0.36° 9.30
Reg 1L
Market A 6.34 e 0 0 0 0
Market B 6.34 0 0 0 0 0
Market C 6.34 0 0 0 0 0
Market D 6.34 0 0 0 0 0
Market E 6.34 0.85 0.65 0.47 0.40 0.33
Market F 6.34 0.96 0.74 0.53 0.45 0.37
Reg 122
Market A 6.34 0 Q Q Q 0
Market B 6.34 0 0 0 0 0
Market C 6.34 0 0 0 0 0
Market D 6.34 0 0 0 0 0
Market: Z. 5.34 0.98. 0.78. 0.58 0.49. 0.41
Market F 6.34 1.07 0.85 0.63 - 0.54 0.45

2adjustments are zero for facilities in Model Markets A and C because no
affected facilities are representasd in these markets. Adjustments are zexo
for facilities in Marketz B and D due to full cost absorption by affected
facilities in these markets.

bgize cutoff levels are hased on baseline consumption of perchlorcethylene
(PCE). The cutoff levels correspond to target levels of annual receipts-and
differ depending on the: type of dry cleaning machine. used.. See Table 7-1
for description of cutorf levels. ) :
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TABLE 7-13. OUTPUT ADJUSTMENTS FOR EACH SECTOR OF THE DRY CLEANING INDUSTRY BY
REGULATORY. ALTERNATIVE AND SIZE CUTOFF?

. Baseline Size Cutoff?

‘Industry Sector _
and Regulatory Output?d {(Percentage Change from Baseline)
Alternative (Mg/yx) - None . 1 2 3 4
Coin-Qpezated
{self=sexvicg) .
" Reg I, II, & 577 -83.01  -25.52 0 0 0
III¢
Coin=Oparated
{plant-operacted) ,
Reg I, II, & 3,891 -1.17 0 0 0 0
IIIC
Commerzcizal .
Reg I 571,949 -0.42 -0.32. -0.23 -0.19 = -0.16
Reg II 571,949 -0.52 -0.40 -0.29 -0.24 -0.20
Reg III 571,949 -0.59 -0.47 -0.35 -0.29 -0.24
fndns:rial
Reg I, II, & 170,902 0 0 0 Q 0
III®

mm

4Total output includes output from facilities that use PCE and facilities that
use other solvents.

bSize cutoff levels are based on baseline consumption of perchlorocethyiene
(PCE) . The cutoff levels correspond to target levels of annual receipts and
differ depending on the type of dry cleaning machine used. See Table 7-1
for description of cutoff levels. :

“Regulatory  Alternatives- I, II,. and III are- identical f£or the Coin-Operated
and: Induscrial Sectors.
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TABLE 7-14. OUTPUT ADJUSTMENTS FOR MODEIL MARKETS IN TﬁE COMMERCIAL SECTOR BY
REGULATORY ALTERNATIVE AND SIZE CUTOFF®

Model Mazket 3aseline Size Cutoff®

and Regulatozry Cutput (percentage change from baseline) ‘ ‘

Alternative (Mg/yx) None 1 2 3 4

Reg I
Market
Market
Market ‘
Market 227,709
Market 155,823
Market 145,898
Total Reg IS 571,949

Reg IT
Market 13,222
Market 3,818
Market 25,476
Market 227,709
Market 155,823
Market 145,898
Total Reg IIC 571,949

Reg III

Market 13,222 0 0 0

Market 4,052 o 0 0

Market 22,595 0 0 0

Market 229,516 0 0 0 0

Market 146,730 -1.06 -0.85 -0.63 -0.54

Market 156,068 -1.17 -0.93 -0.68 -0.58
Total. Reg IIIS 571,949 -9.59 -0.47 -0.35 -0.29

3Adjustments are zero for facilities in Model Markets A and C because no
affected: facilities are represented in these markets. Adjustments are zero
for facilities in markets B and D due to full cost absorption by affected
facilities in these markets.

Bsize cutoff levels. are based on baseline: consumption of perchloroethylene
(PCE) . The cutoff levels correspond to target levels of annual receipts and
differ depending on the type of dry cleaning machine used. See Table 7-1
for description of cutocff levels.

CWaightad average output adjustments.




(see Tables 7-8 and 7-%). Ix addition, the share of facilities with baseline
vent controls is significantiy'higher for large facilities than Z2r small’
facilities. These factors taken together result in lower average control cost
per kilogram of output and thus lower price and output adjustmencs at higher

s

cutoff levels.

Equilibrium price in the commercial market is estimated t¢ increase 0.98
percent for markets where affected dry cleaners represent about half of all
facilities (Markeﬁ E) under the most stringent regulatory scenario. Price
adjustments are projected to be about.l.07 percent for market areas where
affected cleaners dominate (Market F). This amounts to pennies per kilogram
of clothes cleaned in either case. Corresponding output adjustments in these

markets are about 1.06 percent and 1.17 percent, respectively.

As indicated in Section 4, owners of coin-operated dry cleaning
equipment are limited in the amount of a cost increase that can be passed'
along to consumers in the form of a price increase. The maximum price that
can be charged for self-service dry cleaning is equal to the maximum post-
regulatory commercial price less the minimum opportunity cost éf time ($3.00)
estimated in Section 4. Under Regulatory Alteznative III with no cutoff,
facilities in commercial Market F raise p:ice'té $6.41 per kilogram of clothes
cleaned. This represents the maximum projected post-regulatory price in the
commercial sector. Therefore, §el£-ser§ice coin-operated facilities cannot
raise prices above $3.41 per kilogram. Likewise, plant—-operated facilities in
the: coin-operated sector-are not. able- o raise-prices: above the maximum: post-
regulatory price in the commercial sector. The price and quantity adjustments

projected for the coin-coperated sector are described below.

The self-service coin-&peratéd sector would experience the most severe
equilibrium.adjustmentmf:om{baselin3vvalues.‘ Projected: equilibrium:price
would: increase from- 51.65 to $3.24, or 96.32 percent with no curoff. OQutpuc
would decrease by 83.0l_percen;_fzam 577 Mg per year to: 38 Mg per year.
Adjustments for plant;épe:ated.faéilities are not. as severe. Average price is
projectedvto;incxeése%by.abou;’l;O?ipercantraﬁdvoutput is:-expected: to decreasze-
by 1.17 percent. Based on.tﬁese estimated impacts, the average price at
pPlant-operated facilities in this sector will rise from $6.34 to $6.41 and

output: will decline- from. a total. of 3,891 Mg per year to 3,846 Mg per year.
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7.3.2 Helfarxe Effacts

The determining costs of a regulatory policy are measured =v zhe nange

in social welfare that it generates. Welfare impacts often extena o ny
individuals and industries in an. economy. however, estimating‘ths-we -
impacts beyond the directly affected markets is generally cost~r:ohnibi-ive
pecause the reéource costs of such a task may exceed the value zIZ the indirect

welfare effects that are measured.

Producer welfa:e.impacts result from increased costs of production that
are fully or partially absorbed by the facility. Facilities that are unable
to pass along any price increase must absorb the total increase in costs.
Producer welfare impacts in these markets are equivalent to the costs of
control. This scenario describes facilities in comﬁezciai Markets B and D.
Facilities that are located in market areas where a price increase is likely
are able to pass along a portion of the inc:eaéed costs of production. The
producer welfare impact in these markets is equivalent to some portion of the

compliance costs depending on the relative elasticity of supply and demand.

Consumers of dry cleaning services experience welfare impacts in markets
where price and output adjustments occur. Consumer welfare impacts in markets
represented by commercial Model Markets B and D are zero even though affected

facilities are in these market areas because price is not affected.

Figure 7-2 depicts the. approach used to estimate welfare changes for a
representative market with price and output impacts. Baseline equilibrium
occurs at the intersection of the demand curve, Di, and supply curve, Si.
Price is at the level of P1, with a corresponding output level of Q.
Assuming the cost-effective candidate NESHAP control increases the weighted
Average unit production.costs: in.this:market,. the: supply. curve:r will. shift" up
Lo a position such as S2. Control costs should not affect the demand
relationship in the industry; assuming the demand curve remains stationary is
plausible. The new equilibrium position is characterized by a prics/output
combination of (P2, Q2). The welfare changes attributable to the- candidate
NESHAP controls can be computed directly from Figure 7-2.
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Figure 7-2. Welfare Change Estimation

In a market environment, typically consumers and producers of the good
or service derive welfare from a market transaction. The difference between
tﬁe maximum price consumers are willing to pay for a good or service and the
price they actually pay is referred to as consumer sﬁrplus. Consumer surplus
is measuréd as the area under the demand curve and above the price of the
product. Alternatively, producers derive a surplus from a market transaction
if the product pricé is above: the:average variable cost of production.
Producer  surplus is measured as the area above the supply curve and below the

market price.

The downward sloping industry demand curve above the baseline price of
P1 in Figure 7-2. indicates: a: positive: consumer surplus. It is also evident
tnat*ccnsuﬁe:3~loseksoma~of:chat:;u:plusrwhenxtha*markenip;ice~;nc:ea=e=*i:cms
'P1 to P2. Specifically, the: loss in consumer surplus is the: sum of areas A +
"B + C, or the area under the demand curve and between the equilibrium prices.
The: slope- and: position: of  the:market supply: curve indicates that. producers: are:
also receiving a surplus at the baseline price. NESHAP control costs cause

producers to lose: the surplus area E + D and gain the areéa A, but the slope
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and position of the demand and supply curves assures a producer surpius lioss

as the net effect.

The sum of the producer and consumer surplus losses is an estimate of
the loss in social welfare due to the candidate NESHAP control. The net
welfare loss is equal to the area £ + B + C + D in Figure 7-2. Estimates of
the surplus changes for consumers and producers and the resulting change in
social welfare are presented in Table 7-15 througn Table 7-20. These welfare
impacts are projected for the first year after the regulation is in effect.
Lesser losses will be incurred in 14 subsequent years because existing '
uncontrolled machines are being replaced with controlled machines upon
retirement even at baseline. Estimated welfare impacts are zero fifteen years
after the effective date of the regulation assuming that the current stock of
uncontrolled dry cleaning machines would have been entirely replaced withi

controlled machines in this time peried.

Given the relative shifts in equilibrium price and output predicted for
self-service coin-operated facilities, the magnitude of the welfare change
estimate for the coin-opeﬁated sector is larger than either the commercial or
industrial sector value relative to the size of the sector. The estimated

‘change in sociai walfare of $6,250,000 is especialiy significant in comparison
to the size of the coin-operated sector. As discussed earlier, this sector of
the industry is the smallest with a declining growth rate in output and number
of plants that has continued for several years. 1In contrast to the estimated
Regulatory Alternative III welfare- Loss in the commercial sectox:
($47,600,000), this figure does not appear excessive; but the commercial
sector is more than 125 times as large in terms of yearly dry cleaning output.
Along the same lines, estimated price and output adjustments in the commercial
sector are relatively minor, leading to.a welfare loss estimate that is modest

in comparison to the size of the sector.

bespite the predicted welfaie loss in the coin-operated and commezcial
sectors, producar and consumer surplus can actually increase if a regulatory
control leads to cost savings that cause the price of the product to fall
instead of rise. In such a case, social welfare would increase. This
scenario is applicable to the industrial sector where a gain in welfare of
$274,000 is predicted.
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TABLE 7-15. CONSUMER WELFARE IMPACTS FOR EACH SECTOR OF THE DRY CLZANING
INDUSTRY BY REGULATORY ALTERNATIVE AND SIZE CUTOFF (S THOUSANDS)

Industry Sector ' o

and. Regulatory Size Cutoff®

Alternative None 1 2 3 4
Coin=Qpezartad
{self=service)
Reg I, II, & -537 -195 ) 0 0 0
IIIC .

Coin=Operated
{plant-operatad)

Reg I, II, & -262 0 0 0 0

IIIC

commexcizl )

Reg I -13,800 - -10,600 -7,700 -6, 460 -5, 320
Reg II -17,200 -13,300 -3,500 -8,080 | . -6,680
Reg III -19,500 -15, 600 -11,500 -9,860 -8,180

Induatzial
Reg I, II, & 0 0 0 0 0
III< - ‘

dValues are expressed in 1989 dollars and rounded to 3 significant digits.
Consumer welfare. losses in first year of regulation. Costs will be incurred
in subsequent years but will decline over time. Recurring annual costs will
be zero 15 years after the effective date of the regulation assuming that
the current stock of uncontrolled machines would be replaced by controlled
machines in the baseline over 'this time period.

°Sizeucutoff;levels;are:based%onubaselinerconsumpnien of perchloroethylene
(PCE) . The cutoff levels correspond. to target levels of annual receipts and
differ depending on the type of dry cleaning machine used. See Table 7-1
for description of cutoff levels.

cRegulato:y Alternatives I, II, and III are identical for the Coin~-Operated
and Industrial Sectors. CTe e o e

’
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TABLE 7-16. CONSUMER WELFARE IMPACTS FOR MODEL MARKETS IN THE COMMERCIAL.
SECTOR BY REGULATORY ALTERNATIVE AND SIZE CUTOFF ($ THOUSANDS)?

Model Market

and Regulatory Size Cutoff®
Altsrnative None 1 2 k! 4§
Rsg L
Market A 0 0 0 0 2
Market B 0 0 0 0 o]
Market C 0 0 0 ] )
Market D -0 . 0 0 0 0
Market E -6,700 -5,160 -3,730 -3,130 -2,580
Market F -7,130 " =-5,490 -3,970 -3,330 -2,740
Total Reg I -13,800 -10,600 . -7,700 -6,460 -5,320
Reg Il
Market A 0 0 0 ¢ 0
Market B 0 0 0 0 0
Market C 0 0 0 0 0
Market D 0 0 0 0 90
Market E -8,340 -8, 440 -4,600 -3,820 -3,240
Market F -8,870 -6,850 -4,900 -4,170 -3, 440
Total Reg II -17,200 -13,300 -9,500 -8,080 -6,680
Reg IIT |
Market A 0 0 0 0 )
Market B 0 0 0 0 0
Market C 0 0 0 Q 0
Market D Q 0 0 0 0
Market E -9,600 -7,680 -5,690 -4,870 -4,010
Market F -9,930 -7,910 -5,830 -4,9%0 -4,130
Total Reg III  ~-19,500 -15, 600 ~11,500 9,860 -8,180

== — Ty et —————— e P e —

dImpacts are zero for facilities in Model Markets A and C because no affected
facilities are represented: in. these markets. Impacts: are' zero for
facilities in.Markers: B and:D:due: zo. full cost. absorprion: by atffected.
facilities in these markets. Values are exprass in 1989 dollars and rounded
to 3 significant digits. Details may not sum to toctals due to rounding.
Consumer welfare losses in first year of regulation. Costs will be incurred
in subsequent years but will decline over time. Racurring annual costs will
be zero 15 years after the aeffective data of the regqulation assuming that
the current stock of uncontrolled machines would be rasplaced by controlled
machines in the baseline over this time period.

bsize cutofs levels are based on baseline consumption of perchlorcethylene

(PCE) . The cutoff levels correspond to targef levels of annual receipts and

differ depending on the: type of dry cleaning machine used. See Table 7-1

Zoxr descriprtion of cutoff: levels..
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TABLE 7-17. PRDDUCERfWELFARE IMPACTS FOR EACH SECTOR OF THE DRY CLEANING
INDUSTRY BY REGULATORY. ALTERNATIVE AND SIZE CUTOFF (S THOUSANDS) @

Industry Sector

and Regulatory _ Size Cutoff® ,
Alternative None 1 2 . 3 4
Coin—Qparaved.
d{self-service)
Reg I, II, & -1,140 -193 0 0 0
IIIC -
Coin=QOparated
{plant-operated)
Reg I, II, & -4,320 0 0 0 0
IIIC '
commercial
Reg I -15,000 -8,110 -5,850 " -4,900 -4,040
Reg II : -19,800 -10,100 -7,230 -6,150 -5,070
Reg III -28,070 -17,300 -13,600 -11,800 -9,810
Industzial
Reg I, II, & 274 274 274 274 274

IIIC

aValues are expressed in 1989 dollars and rounded to 3 significant digits.
Producer welfare losses in first year of regulation. Costs will be incurred
in subsequent years but will decline over time. Recurring annual costs will
be zero 15 years after the effective date of the regulation assuming that
the current stock of uncontrolled machines would be replaced by controlled
machines in the baseline- over this time  period.

°Size cutoff levels: are- based on baseliine consumption of perchlorocethyiene
(PCE) . The cutoff levels correspond to target levels of annual receipts and
differ depending on the type of dry cleaning machine used. See Table 7-1
for description of cutoff levels.

“Regulatozy Alternatives I, II, and III are idsnt;cal for the Coin-Operated
and Industzrial Sectors. . .
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ZABLE 7-18. PRODUCER WELFARE IMPACTS FOR MODEL MARKETS IN THE CIMMERCIAL
SECTOR BY REGULATORY ALTERNATIVE AND SIZE CUTOFF (S ITHOUSANDS)?

Model Market

and Regulatory : Size Cutoff?
Alternative None L 2 3
Reg T
Market A 0 0 0 G R
Market B -4,290 0 0 9 3
Market C . 0 0 0 0 0
Market D -824 -627 -452 -378 =310
* Market E -4,780 -3,630 -2,620 -2,1380 +=1,800
Market F -5,090 -3,860 -2,790 -2,330 -1,920
Total Reg I -15,000 -8,110 -5,850 -4,900 -4,040
. e
Market A 0 0 0 0 0
Market B -6,630 0 0 0 0
Market C 0 0 0 0 0
Market D -1,010 -782 -558 -473 -389
Market E -5,890 -4,530 ~-3,230 -2,750 -2,270
Market F -6,280 -4,830 -3, 440 -2,920- -2,410
Total Reg II -19,800 -10,100 -7,230 -6,150 -5,070
Reg II1
Market A 0 0 0 0 0
Market B -7,070 0 0 0 0
Market C o] 0 Q. 0 0
Market D -7,160 6,330 -5,480 -4,840 -4,070
Market E -6,800 -5, 420 -4,000 -3,420 -2,840
Market F -7,040 -5,590 -4,100 -3,500 -2,900

Total Reg IIIX -28,070 -17,300 -13,600 -11,800 -9,810
o= - e g — - = = T e ———]

4Tmpacts: are- zexo for-facilities- in- Model. Marketrs- A: and: C. because: no: atfected.
facilities are represented in these markets. Values are express in 1989
dollars and zrounded to 3 significant digits. Details may not. sum to totals
due to rounding. Producer welfare losses in first y=ar of regulation.
Costs will be incurred in subsequent years but will decline over time.
Recurring annual costs will be zero 15 years after the effective date of the
regulation assuming that the current. stock of uncontrolled macnines would be
replaced by controlled machines in the baseline over this time period.

DPsize cutoff levels are based on baseline consumption of perchloroethylene
(PCE) . The cutoff levels correspond to target levels of annual receipts and
differ derending on the type of dry cleaning machine used. See Table 7-1
for descriprtion of cutoff* levels. '
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TABLE 7—19, NET WELFARE IMPACTS FOR EACH SECTOR OF THE DRY CLEANING INDUSTRY
° 37 REGULATORY ALTERNATIVE AND SIZE CUTOFF (5 THOUSANDS)?

~adustry Sector

" @Values are expressed in 1989 dollars and rounded to 3 significant digits.

and Regulatcry Size Cutoff?®
Alternative None: 1 2 3 4
-“Q;' n—ngv-ar an
{ - 3 a)
Reqg I, II, & -1,670 -388 _ 0 0 s
IIIC
{zlanc-opezaced)
Reg I, II, & -4,580 0 0 0 0
IIIc
commerciai,
Reg I -29,000 -18,800 -13,600 -11,400 "~9,360
Reg II -37,000 -23, 400 -16,700 -14,200 -11,700
Reg III . =47,600 -32,900 -25,100 -21,600 -18,000
Industrizal
Reg I, II, & 274 274 274 274 274"
IIIc ‘

Details may not sum to totals due to rounding. Net welfare impaczs are the
sum of producer and consumer welfare impacts. Producer and consumer welfare
losses in £irst year of regulation. Costs will be incurred in subsequent
years but will decline over time. Recurring annual costs will be zero 13
years. after the effecrive date- of the:rrequlation assuming that the current.
stock” of unconcrolled: machines. would be: replaced by controlled:machines. in
the baseline over this time period.

bSize cutoff levels are based on baseline consumption of perchlorcethylene
(PCE). The cutoff levels correspond to target levels of annual receipts and
differ depending on the type of dry cleaning machine used. See Table 7-1
for description of cutoff levels.

CRequlacorffAlternatives;I,.II, and- III are identical. for the Coin-Operated-
and. Industrial. Sectors..
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TABLE 7-20. NET WELFARE IMPACTS FOR MODEL MARKETS IN THE CCMMERCIAL SECTOR BY
REGULATORY ALTERNATIVE AND SIZE CUTOFF (S THOUSANDS)?®

Ww
Model Market ‘

and Regqulatory ‘ Size Cutoff®
Alternative None 1 2 3 4
Reg I _
Market A 0 0 _ 0 0 0
Market B -4,290 o] ' 0 0 -0
Market C 0 0 0 0 0
Market D -824 -627 - -452 -378 -309
Market E -11,600  ~-8,790 -6,350 -5,320 -4,380
Market F 12,300 -9,350 -6,760 -5, 660 -4,660
Total Reg I -29,000 -18,800 -13,600 . ~-11,400 -9,360
Reg II
Market A 0 0 0 . 0 0
Market B -6,630 0 4 0 0 0
Market C 0 0 0 0 0
MarKet D -1,010 -782 -557 -473 - -389
Market E -14,200 -11,000 . -7,840 -6,660 -5,500
Market F -15,200 -11,700 -8,340 -7,090 -5,860
Total Reg II -37,000 -23, 400 -16,700 -14,200 -11,700
- , |
Market A 0 0 0 0 . 0
Market B ~7,070 0 0 0 0
Market C 0 0 0 0 0
Market D ~7,160 -6,330 -5, 480 -4, 840 -4,070
Market E -16,400 -13,100 -9,700 -8,290 -6,880
Market F -17,000 -13,500 -9, 940 -8,490 -7,040
Total Reg IIT  -47,600 -32, 3900 -25,100 -21, 600 -18,000

mw

aImpacts are zero for facilities in Model Markets A and C because no affected
facilities: are. represented in. these- markets.. Values. are: express. in. 1989
dollars and rounged to' 3 significanr’ digits. Decails may-not. sum. £o totals.
due to rounding. Net welfare impacts are the sum of producer and consumer
welfare impacts. Producer and consumer welfare losses in first year of
regulation. Costs will be incurred in subsequent years but will decline
over tima. Recurring annual costs will be zero 15 years aftar the effective
date of the: regulation assuming that the. curzent stock of uncontrolled.
machines would be replaced by controlled machines in the baseline over this
time pericd.

bsize cutoff levels are based on baseline consumption of perchlorcethylene
(PCE). The cutoff levels correspond to target levels of annual receipts and
differ- depending: on: the’ type: of dry cleaning  machine. used.. See: Table: 7-1
for description of cutsff levels.
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Aggregating the weifare effects from each sector leads to an industry
estimate of the regulatorv cost. The total industry welfare cost is estimated
<o be $43,250,000 under’Regﬁlatory Alternative II with no size cutoff.
Consumgrs of dry cleaﬁing sérvices are projected to lose a relatively smalle:'
sortion of their welfare (S18,000,000) than producers ($30,000,000). With a
size cutoff corresponding to $100,000 in annual receipts (cutoéf 4) welfare
impacts are considerably lower. Producers lose an estimated $4,800,000 and

consumers lose $6,680,000 for a net welfare loss of 511,400,600.
7.3.3 Rlapk Closures

Tc comply with a regulatory standard, facilities will normally incur
control costs and may have to reduce production levels, modify production
processes, or, as a last rescrﬁ, shut down:. In the sanort run, the decision to
shut_dowﬁ depends on the relationship between the price of the service and the
average variable cost of production. The position of the average variable
cost curve is difficult to estimate without t@e aid of detailed financial data
including input prices. As a result, this section offers qualitative impacts
based on ocutput adjustments for each sector. Closures measured in this way

provide an estimate of plant closures that is net of new plants entering the

market. In other words, if the regulatory alternative results in 10 plant
closures and 7 plant start-ups, the value estimated in this analysis
corresponds to 3 net plant closures. Although this may tend to underestimace
the total number of plants closing, two additional assumptions have the effect
of. making' the: estimaces worst-case. in: terms: of. net. clesures. First, it is
assumed that facilities do not reduce capacity utilization, but rather, the
entire output reduction is accounted for by facilities shutting down. 1In
addition, it is assumed that the smallest plants affected account for all the

plant. closures..

Tables 7-21 and 7-22 show the number of facilities in each sector and
model market that would shut down in net ifKtheventire'output reduction was
aé;ounted for by the smallest facilities: leaving the industry. Net plant
closures will not likely reach these levels, but for policy evaluation this

worst-case analysis of net closuraes is helpful.
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TABLE 7-21. PRQJECTED,WORSf-CASE NET PLANT CLOSURES IN EACH SECTOR OF THE DAY
CLEANING INDUSTRY BY REGULATORY ALTERNATIVE AND SIZE CUTOFF?

N 2 N e T
Industry Sector ) ' ‘
and Regulatory Size Cutoff®?

Alternative 2

Pgin-gng:azed
Aself-saryvice)

Reg I, II, &
IIIC

Coin-=Operatad
{plant-operated)
Reg I, II, &
IIIc

Commexcial
Reg I 1,001
Reg II ;,246
Reg III 1,41S

. Industrial

Reg I, II, &
IIIC

. o —

4Projected net closures are computed by dividing the estimated change in
output (Table 7-13) measured in kg per year by the minimum size affected
plant. Values reflect the assumption that plants do not reduce capacity
ucilization.

DSize cutoff levels are based on baseline consumption of perchloroethylene
(PCE) . The cutoff levels correspond to target levels of annual receipts and
differ depending on the type of dry cleaning machine used. See Table 7-1
for description of cutoff levels.

“Requlatory Alternatives I, II, and III are identical for the Coin-Operated
and Industrial Sectors.




TABLE 7-22. PROJECTED WORST~-CASE NET PLANT CLOSURES IN EACH MODEL MARKET QF
THE COMMERCIAL SEZCTOR BY REGULATORY ALTERNATIVE AND SIZE CUTOFFS

Model Market

and Regulatory - Size Cutoff®
Alternative None 1 2 . 3 4
Reg L
Market A 0 0 0 0 0
Market B 0 0 0 0 ]
Market C 0 0 0 0 0
Mazket D 0 0 0 ) ]
Market E 485 163 71 43 . 11
Market F 516 174 76 © 45 12
Total Reg I 1,001 337 147 88 23
Reg 1l .
Market A 0 0 0 0 0
Market B Q 0 0 0 0
Market C Q 0 0 0 0
Market D 0 0 0 0 0
Market E 604 204 88 53 14
Market F 642 217 94 57 14
Total Reg II 1,246 421 182 110 28
Reg III
Market A Q 0 0 0 0
Market B 0 0 0 0 0
Market C. 0 0 Q Q 0
Market D 0 0 0 0 0
‘Market E - 695 . 243 109 67 17
Market F 720 . 250 112 68 17
Total Reg III 1,415 493 221 . 135 34

2projected: net. closures- are computed: by dividing: che: esvimated: change:- in.
ocutput: (Table 7-14) measured in kg per year by the minimum size- affected
plant. Values reflect. the: assumption: that plants: do not reducs' capacity
utilization. . ,

Psize cutoff levels are. based on baseline: consumption of perchlorcethylene
(PCE)... The: cutoff levels correspond to. target. levels.of annual receipts: and.
differ depending on the type of dry cleaning machine used. See Table 7-1
for description of cutoff levels.

. T=35



Once again, the self-service coiﬁ-ope:ated facilities would experience
the—mos;;significant impacts with a potential for 190 net plant closures
without a size cutoff. This represents 89 percent of the self-serve
facilitieﬁ. Projected worst-case net closures of plant-operated facili._es in
this sectbr total 163 with no-size cutoff. This represents abqut 6 cascent of
the planﬁ-operated facilities in the coin-operated sector. 3ecause ary
cleaning‘represents only about 10 percent of a coin~operated laundry’'s tdtal
receipts, this estimate of plant closure is defined as the estimated number of
coin laundries that would discontinue their dry cleaning line of business.
Given past history and recent trends of the coin-operated sector some "plant
closures" will probably cccur, but it is uncertain whether they will be caused

by regulatory compliance costs or a naturally declining growtch rate.

Model Markets E and F in ﬁhe commercial sector represent markets in
which output reductions are likely. Based on the estimated outputr reductions
and the minimum affected plant size, pbtential net closures in these two model
markets total 1,415 under Regulatory Altermative III with no cutoff. However,
in each of thesé model markets estimated output reductions are less than 2

percent of total output.

In view of the size of the estimated output reduction, commercial plants
will probably adjust production levels without actually closing their ‘
facilities. Evidence from Census data indicates that facilities do respond to
changes in the quantity demanded by increasing or reducing output per
facility. Census data indicate that commercial facilities wich payroll were
opera;ing at higher output levels on average in 1987 than in 1982. Using data
on average annual receipts, the number of plants, the base price, and the
share of receipts from dry cleaning activities, the average facility dry
cleaned,24,489.kiloqrams:of:clothinqﬁin_l982;and;28;335 kilograms: in. 1987.

One industry spokesman indicated that thaese changes do not reflect a trend
toward larger dry cleaning plants; rather, plants are coperating at a higher
capacity utilization (Fishar, 1990a).

Finally, no plant closures are projected for the industrial sector in

view of the cost savings expected for this sector.
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7.3.%4 Zzoployment Effects

The dry cléaning.NESHAszay cause snort-run price impacts in the three
dry cisaning sectors being examined in this analysis. If the short-run effect
°f a regulatory alternative is to increase the equilibrium price of dry
zleaning services (in a given sector), then the short-run market-clearing
sutput cf services will be lower than the baseline output. If the market-
slearing output. declines, so may the demand for labor services by operators of.
dry cleaning facilities. Indeed, the reduction of labor demand may be
approxiﬁately proportional to the reduction in demand for dry cleaning
services. Current employees in dry cleaning faciiities may incur a welfare
loss in the form of reduced pay or lost jobs. This section discusses the

anticipated employment effects of the dry cleaning NESHAP.

- Facilities. subject tq“regulatioh under the NESHAP are generally
classified in one of three four-digit Standard Industrial Classifications .
(SICs): 7215 (Coin-operated laundries and dry cleaning), 7216 (Dry cleaning
plants, except rug cleaning), and 7218 (Industrial launderers). Nearly all
industrial laundering facilities (SIC 7218) are already in compliance with the
regulatory alternatives considered and those facilitieé tﬁat might be affected
have a near-perfect substitute'fo:‘d:y cleaning--water laundering. 1In
addition, facilities in this sector are projected to realize a cost savings.
Consequently, the anticipated output impacts on industrial launderers are
likely to be zero, so employment effects in this sector are not considered

further.

The employment effects in the coin-operated diy cleaning sector are also
not presented, but for a very different reason. The economic impacts analysis
indicates that the NESHAP would cause substantial facility closures unless EPA
exempts small facilities. EPA:wili»tnu:;probably'exemp:ismall‘coin-operated,
facilities, effectively exempting them all. Consequently, the employment

effects of the. NESHAP are expected to be minor.

Effectively, this: leavas commercial dry-cleaning plants. (SIC 7216) as.
the potentially-affected population. Two employment effects of the NESHAP in
the commercial sectors are considered: employee displacements and employee

displacement costs. Displacements are ' job terminations that result from cut-
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backs at operating facilities and/or plant closures. Cisplacement costs are

walfare losses incurred by those workers displaced by the NESHAP.

Emplovee Displacements. For reasons discussed in Section 4, the NESHAD

will have no long-run price or quantity impacts relative to baseline. Briefly
stated, retiring controlled and uncontrolled ary cleaning machines are being
replaced at baseline by controlled machines, so the long-run baseline price of
dry cleaning services already reflects control costs. Consequently, the
NESHAP causes no long-run quantity impacts eithe:, implying no change in long-

run commercial dry cleaning sector employment.

‘The NESHAP may nonetheless cause short-run disturbances in price,
output, and employment in the commercial dry cleaning sector. Aggregate
short-run ocutput reductions are projected to range from 0.42 percent of
baseline for Regulatory Alternative I to 0.59 percent of baseline for
Regulatory Alternative III. With market quantity impacts below one percent of
baseline under all alternatives, conceivably the market adjustment will occur
through output reductions at many facilities rather than through complete
closures at relatively few. If£, however, facilities are affected in ocne or
more markets with baseline average variable costs relatively close to price,

then these facilities will likely close.

Annualized ceompliance costs under Regqulatory Alternatives II and III are
in the neighborhood of $2,000 to $5,000 for most affected facilities {see
Table 7-9). Aan. annualized cﬁst of 54,3500 represents 4.8 percent of raceipts
of a facility with annual receipts of $94,000, 6.7 percent of receipts of a
$67,000 facility, 11 percent of receipts of a $41,000 facility, and 25 percent
of receipts of an $18,000 facility. Affected facilities in some markets will
be unable to pass along cost increases éven in' the sho:t-:un.'and those in
othe:imarkensswill;be»able:co,paaaralangicost:inc:eaaesvonly-for"a short =ime:
until new facilities open. Such facilities may be unable to absorb annualized
compliance costs as higﬂ as 25 percent of receipts. Some closures will likely

occur.

Bacause closures are likely to occur, and output reductions among

operating facilities can themselves result in worker displacements, this
dnalysis assumes: that short-run. employment. impacts: of regulatory alternatives.

ara proportional. to: projected. cutput: effecss.. An. escimated. 176,836. workers
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are on payrell at commercial dry cleaning plants in 1991.% The worker
displacements of the three Regulatory Alternatives at various size cutoffs
implied by the methodology and assumpcions are presented in Table 7-23.

r
N _ TABLE 7-23. PROJECTED WORKER DISPLACEMENTSS

“

Size Cutoff

Regulatory

Alternative None - 1 2 3 4
I 743 566 407 336 283
IT 920 707 513 424 354

III 1,043 ' 831 619 - 513 424

3Commercial dry cleaning sector, payroll employees only, assuming 1991
baseline employment of 176,836 workers and short-run output reductions from

Table 7-13.

Employee Displacement Costs, Displaced workers suffer welfare losses

through several mschanismé‘(see Haﬁe:mash, 1989; Maxwell, 1989; Blinder, 1988:

Flaim, 1984; and Gordom, 1978):
+ foregone wages and benefits dﬁring job search,
* out-of-pocket search costs,
* diminished wages and/or job satisfaction at new jobs, and

*~ p3ychological. costs:..

Diaplacemenp :i:k,'lika risks of injury, risks of death, or otherwise
unpleasant working conditions, is a negative job attribute for which workers
receive compensation in competitive labor markets (Abowd and Ashenfelter,
1381)... Abowdsand-Azhenfelts:x(1981)«found;that;thaslabc:fmarket;compensat334
anticipated layoffs and unemployment by 2 to 6 percent higher wages per year.
Topel (1984) used a hedonic wage function to estimate that an anticipated one-
point. increase: in theeprobabilityﬁof.unamplcymant {e.g. from § per hundred

lThere were 163,369 payroll workers in the commercial sector in 1987

(U.S. Department of Commerce, 1990b). The 1991 estimate is computed based on
the 1987 value and a 2 percent annual growth rate (see: Table 2-9).
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workers to 7 per hundred workers) requires a 2.5 percent increase in wages to

compensate workers.

Anderson and Chandran (1987) developed and demonstrated a methodology to
compute é willingness-co-pay based estimate of worker displacement using
Topel's estimated compensating wage differential. Their method is analogous
to that used by economists to estimate the implicit value of a life using
labor market data (see Moore and Viscusi, 1990). The hedonic displacement
cost estimate conceptually approximates the one-time willinéness—:o-pay ﬁo
avoid an involuntary unemployment episode. Theoretically, it includes all -
worker~borne costs net of any off-setting pecuniary or non-pecuniary |
"benefits" of unemployment (e.g., unemployment compensation, leisure time
enjoyment). The hedonic displacement cost estimate is a net present

valuacion.

Annual (1991) earnings in the (payroll commercial) dry cleaning ihdusn:y
are $11,504 (U.S. Department of Labor, 1991b). Using Topel's compensating
differential estimate and the Anderson-Chandran methodolcgy, dry cleaning
workers would demand an annual cohpensatiné differential of $288 ($11,504 *
.025) to accept a one-point increase in the probability of displacement. It
is assumed that they would be willing to pay an equivalent amount to avoid
such an increase in the probability of displacement. The implied statistical

cost of an involuntary layoff is thus $28,800 ($288/.01).

Regqulatory Alternative II would displace a projected total of 920
workers (with no size cutoff). The displacement cost would be $26.5 million.
The estimated worker displacement cost of $26.5 million under Regulatory
Alternative II with no size cutoff £falls to $10.2 million under size cutoff 4.
Table 7-24 shows the worker dislocation costs in the commercial sector under

2ach. regulatory alternacives and. size: cucoff..

As noted previgusly, worker displacement costs are computed based on the
estimaté& output reductions in the. commezcial sector. Output reductions occur
as facilities increase: prices to' cover the increased costs of production due
to costs of control. An increase in production costs would have occurred even

in the absence of regulation, however, as owners of dry cleaning facilities
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TABLE 7-24. PROJECTED WORKER DISPLACEMENT COSTS ($ MILLIONS)?

e —- ]

Size Cutoff

Regulatozy

Alternative None 1 C o2 3 ¢
1 21.4 16.3 11.7 ' 5.7 8.2
Iz 26.5 - . 20.4 14.8 12.2 10.2
IIT 30.0 23.9 17.8 14.8 12.2

3Commercial dry cleaning sector, payroll employees only, assuming projected
worker d;splacements from Table 7-23. One=time (non-recurring) cosct.

replaced retiring uncontrolled machines with controlled machines. ' Therefore,
the output reduction used to estimate worker displacement and displacement
costs would have occurred in the baseline over a 15 year time period (assuming
all uncontrolled machines would have been replaced over this time period).
Implicit in the estimated displacement costs is the assumption that this
baseline output reduction--and corresponding reduction in employment--would
have been accounted for through attrition rather than worker dislocation. In
" other words, the present value of foregone future displacement is assumed to

be zero.

7.4 CWNERSHIP ADJUSTMENTS IN. COMMERCIAL DRY:. CLEANING SECTOR

To estimate the financial impacts of the requlatory alternatives on
businesses, estimating the number of firms they affect is necessary. As
explained in Section 7.1, not all dry cleaning facilities would be affected by
the regulatory alternatives being considered. Within the commercial dry
Ccleaning: secrtor-itsedlf,. facilities- that: use: solvents- ocher than PCZ and. PCS
facilities that are already in compliance with the alternatives (perhaps
because of state requlations) will be unaffected by'the NESHAP. ' This suggests
that some firms will also be unaffected by the NESHAP.

Affected firms and affected tacilities are one-andrthe-same for s;ngle-

plant . f;zms (i.e., szngle-fac;l;ty firms withou: an affected facility are
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ra :
themselves unaffected as business entities). In the case of multiplant firms,

the number of affected firms is harder to estimate. A six-facility firzm, for
example, might have six ‘affected facilities, si# unatfected facilities, or any
combination of both. In this analysis, it is assumed that the proportica of
affected firms is identical to the proportion of affected facilities for all
firm s;zes. The estimated total numbe: of affected firms is probably not .tce
sensitive to this assumption because only 478 of 27,332 firms (1.75 percent)

have more than two facilities (see Tables §-2 and 5-4 in Section 5).

Estimates of affected firms are presented.in Tables 7-25 through 7-28.
Affected firms are categorized by size and baseline finmancial condition.
Tables 7-25 and 7-26 present estimates of affected firms by size and condition
assuming the financial scenario I relationship between.firm size and

condition, while Tables 7-27 and 7-28 are based on the the financial scenario

II assumption.

The financial impact of a regulatory alternative on a firm depends
largely on the number and type of affected facilities it owns, if any.
Because large numbers of unaffected facilities and unaffected companies exist,
many fi:m$ are not affected. Because most firms own a single facility and
most facilities have a single machine, most afzg::gd firms are affected by the
capital and annual operating costs of a single control device. Others,
however, are financially affected by the capital and annual operating costs of
two or more ceontrol devices because they own more than one machine in one or

more facilities.

The facility weighted-average equipment prices and annual operating
costs faced by firms in various receipts ranges under the three regulatory
alte:nativgs are presented in Table 7-29. Equipment costs are similar under
all alternatives: for fizms: under $100,000 annual recsipts because they are
essentially "single-machine firms."” Firms over $100,000 would face equipmen:
costs of 315,000 to $17,000, on average.

This analysis assumes that tha owner(s) of an affected firm will try to

pursue a course of action that maximizes the value of the £irm, subject to
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TABLE 7-25. NUMBER OF AFFECTED DRY CLEANING FIRMS BY SIZE AND BASELINE
’ FINANCIAL CONDITION, FINANCIAL SCENARIO I--REGULATORY ALTERNATIVES

I AND II .
Recéipts Range o Baseline Financial Condition
(so00) Total Below Average Average: Above Average
<25 . 3,188 . 3,188 0 0
25-50 l,684y ‘ 58 - 1,626 0
50-75—’ 772 0 ' 772 0
75-100 660 0 660 0
100-250 1,620 0 1,059 561
250-500 680 Q 0 680
>500 376 0 o - 376
Total 8,986 3,246 4;117 . 1,617

“Number of affected firms in each receipts range computed based on the
assumption that the proportion of affected firms is identical to the
proportion of affected facilities (see Tables 2-2, 5-2, and 7-2).

PAssumes a positive relationship between firm size and baseline financial
condition (Financial Scenario I). The share of affected firms in below-
average, average, and above-average financial ‘condition in each receipts
range is based on the distribution reported in Table 5-5 for all firms.

T=-43:




TABLE 7-26. NUMBER OF AFFECTED DRY CLEANING FIRMS BY SIZE AND BASELINZ
FINANCIAL CONDITION, FINANCIAL SCENARIO I-~REGULATORY ALIIRNATIVE

III , |
0 -
Receipﬁs Range Baseline Financial Condition
($000) Total Below Average Average Abcve Average
<25 3,396 3,396 0 0
25=-50 1,896 - . 65 ' 1,831 0
50~75 956 0 956 0
75-100 876 o] . 876 0
100~250 - 2,188 0 1,430 758
250-500 ' 920 0 0 920
>500 512 0 0 . 512

Total 10,744 3,461 5,093 2,130

ANumber of affected firms in each receipts réngg computed based on the
assumption that the proportiocn of affected firms is identical to the
proportion of affacted facilities (see Tables 2-2, 5-2, and 7-3).

bassumes a positive relationship between firm size and baseline financial
condition (Financial Scenaric I). The share of affected firms in below-
average, average, and above-average financial condition in each receipts
range is based on the distribution reported in Table 5-5 for all firms.
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TABLE 7-27. ﬁUMBER OF AFFECTED DRY CLEANING FIRMS éY SIZE AND BASELINE
FINANCIAL CONDITION, FINANCIAL SCENARIO II--REGULATORY
ALTERNATIVES I AND II

m

Receipts Range: Baseline Financial Condition
(5000) Totél ‘Below Average Average: Above Average
<25 3,188 797 ' " 1,594 797
25-50 1,684 421 842 421
50-75 772 193 ' 386 193
75-100 660 165 330 165
100-250 1,620 ' 405 810 405
250-500 , 680 170 - 340 170
>500 - .'. 376 94 188 . 94
Total 8,950 2,245 4,490 2,245

BRSSO

@Number of affected firms in each receipts range computed based on the
assumption that the proportion of affected firms is identical to the
proportion of affected facilities (see Tables 2-2, 5-2, and 7-2).

Darssumes that 25 percent of affected firms arxe below-average, 50 percent of
atfected firms are average, and 25 percent of affected firms are above- -
average financial condition in the baseline (Financial Scenario II}.

7=45.




TABLE 7-28. NUMBER OF AFFECTED DRY CLEANING FIRMS BY SIZE AND BASELINE
FINANCIAL CONDITION, FINANCIAL SCENARIO II~-REGULATORY ALTERNATIVE

III ,
*————m
Receipﬁs Range Baseline Financial Condition

($000) Total Below Ava:aqe-‘ Average Above Average

<25 3,396 . 849 1,698 849
25=-50. 1,896 474 948 474
50-75 956 239 §77 239
75-100 876 219 a3g 219
100-250 2,188 547 1,094 547
250-500 820 | 230. 480 230

>500 512 128 257 128

Total 10,744 2,686 5,372 2,686

aNumber of affected firms in each receipts range computed based on the
assumption that the proportion of affected fimms is identical to the
proportion of affected facilities (see Tables 2-2, 5=-2, and 7-3).

.Dassumes that 25 percent of affectad firms are below-average, 50 percent of
affected firms are average, and 25 percent of affected firms are above~
average financial condition in the baseline (Financial Scenario II).
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TABLE 7-29. INSTALLED PRICE OF CONTROL EQUIPMENT AND ANNUAL OPERATING cosT, BY
REGULATORY ALTERNATIVE AND SIZE OF FIRM®

m

Receipts Range Regulatory Equipment. Price Annual Operating
. ($000) Alternative- ($) . Cost (%)
<25 T - 7,815 338
Iz 6,682 : 1,789
Iz 6,701 1,838
25-50 z 7,302 272
Iz 6,613 1,471
III 6,651 - 1,580
50-75 I 6,804 186
IT . 6,451 789
_ 11T 6,550 1,121
© 75-100 ‘ r 7,334 137
Iz 6,780 1,098
IIT 6,829 1,447
>100. - 16,538 -39
IT 15,222 ‘ 1,804
r 15,274 2,745

aall costs are weighted—averages across affected facilities and firms. Costs
are- computaed using the distribution of facilities and firms reported in.
Tables 7-2, 7-3, and 7-25 through 7-28 and the costs reported in Tables 7-6
and 7-7,

uncertainties about actual costs- of compliance and the benavior of other

firms. The owners' response options include
* closing the facility,
* bringing the facility into compliance: with the. requlation, and.
* selling the- facility.. -
If the expectad post-compliance value of an aftected facility is negative {ox

szmply lower  than the: "scrap value” of the facility), the ownexr of the plant
will likely close it. If the expected post-compliance value is positive and
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reater than the scrap value, the owner will eithex bring it into compliance

or sell it to another firm that will do seo.

Whether the £izm keepsior sells ihe facility depends on the financial
condition of the firm. If the firm has and/or can borrow sufficienc funds to
make a facility compliant, it keeps the facility. If instead the £izm has
‘inadequate funds and debt capacity, it sells or closes the facility. 1In this
énalysis, it is assumed that firms in below-average financial condicion cannot
borrow money. These firms either have sufficient cash and purchase the

control equipment, or they have insufficient funds and sell the facility to

another firm.

Firms in average or above-average finéncial condition are assumed to
borrow the required funds, though possibly some of them will use incernal
funds instead of or in conjunction with borrowing. It is assumed that seven-
year bank notes at 1l percent interest are available to above-average firms,
and that similar notes at 11.5 percent interest are available to average
firms. The annual amortized (principal plus interest) payments on these
'notgs--available only to firms in above-average or average financial
condition--are presented in Table 7-30. Just as the control equipment costs
vary little across firms under $100,000 annual receipts, so do the note
payments. Note payments for firms in average and above—-average financial

. condition are very similar because the interest rates are within one-half
percent of one another. Even though lenders are assumed to view firms in
below-average financial condition as mucn»rISkie:~tnan:tnosevin¢average:
financial condition, they are assumed to view above-average firms as only

slightly less risky than average firms.

Firms that purchase control devices with cash have high initial cash
outlays bur low: recurring. annual expenses.. Fizms that.purchase: contzol
davices with borrowed funds have low initial cash outlays but higher recurring
annual expenses. The initial cash outlays and recurring annual expenses
incurred by firms of different types and sizes are presented in Table 7-31.

As described above, firms in average and above-avarage financial condition can
borrow funds and thus don't have to use cash to purchase control equipment.
Their recurring annual expenses, however, include interest and principal

paymsnts on. seven-year notes: in: addition: to annual operating:costs. Fizms in:
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TABLE 7-30. ANNUAL PRINCIPAL AND INTEREST PAYMENTS ON A SEVEN=-YEAR NOTE. BY
REGULATORY ALTERNATIVE, FIRM SIZE, AND INTEREST RATE (§)@
ot EEE——————— e —

Regulatory Alternative

T Iz ITT

<$25,000 Annual Receipts

11.0% note ‘ 1,595 1,418 1,422

11.5% note 1,621 1,441 1,445
$25,000-50,000 annual receipts .

11.0% note - 1,550 . 1,403 1,412

11.5% note 1,575 1,426 1,434
$50,000~-575,000 annual receipts

11.0% note 1,444 1,389 1,390
. 11.5% note . . 1,467 . 1,391 1,473
$75,000-5100,000 annual receipts ,

11.0% note : ' 1,556 1,439 1,449

11.5% note 1,582 1,462 1,473
>$100,000 annual receipts

11.0% note 3,510 , 3,231 3,241

11.5% note : © 3,567 3,283 3,294

4Seven-yeazr notes at 11.5 percent interest available to firms in average
financial condition: 11 percent notes available to above-average flrms
Costs are computed using data from ‘Table 7-29.
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TABLE 7-31. INITIAL CASH OQUTLAY REQUIREMENT® AND RECURRING ANNUAL EXPENSES® 3V
_FIRM SIZE, FINANCIAL CONDITION, AND REGULATORY ALTERNATIVE (S)

Firm Financial Condition

Receipts Regulatory Zelow Average Average Abovs ..verage
Range Altern- Cash Annual ~ Cash Annual Cash Annual
(s000) atives outlay = Expense Outlay Expense Cutl:., Expense

<25 I 7,515 338 0 1,959 ” 1,933
Iz 6,682 1,789 0 3,230 0 3,207

111 6,701 1,838 0 3,283 0 3,260

25-50 T 7,302 272 0 1,847 0 1,822
IT \ 6,613 1,471 0 2,897 0 2,874

‘ III 6,651 1,580 0 3,015 0 2,992
50-75 S 6,804 186 0 1,653 - 0 1,630
B3 ¢ 6,451 798 0 2,189 0 2,167

111 6,550 1,121 0 2,533 0 2,511

75-100 I 7,334 137 0 1,719 0 1,693
IT 6,780 . 1,098 0 2,560 0 2,537

111 6,829 1,447 0 2,920 0 2,896

>100 1 16,538 -99 0 3,467 0 3,411
II 15,222 1,804 0 5,087 0 5,035

III 15,274 2,745 0 6,039 0 5,987

atnitial cash outlay equals cost of control equipment for firms in below-
average financial. condition assuming: they are unable to debt Iinance; zero
Zor average and above-average firms assuming debt financing (see-
Table 7-29).

PRacurring annual expenses include annual operating cost (all firms) (see
Table 7-29) plus seven-year note annual principal and interest payment for
average and above-average firms (see Table 7-30).




below-average financial condition have large cash requirements because they

cannot. borrow money but. have only operating costs as recurring annual

expenses.

The firm financial impacts of the regulatory alternatives are assessed
by ' o
* computing post-compliance pro forma income statements and balance

sheets of firms of different sizes and financial conditions:

* computing the implied post-compliance financial ratios of these
firms; and ’

° comparing baseline and post-compliance statements and ratios to
discern clearly adverse financial impacts.

The n:n.ﬁd:ma-fiqancial,statements of affected firms are presented in
Appendix A. ' In all cases, revenues are assumed to be unaffeéted by the
regulatory alternatives. The following adjustments are made to statements of
firms of all sizes in below-average financial condition. In the annual income
statement, other expenses and taxes increase by the amount of the recurring
compliance costs, and net profits fall by the same amount. In the balance
sheet, cash declines by the price of the control equipment and fixed assets
rise by the same amount. Thase firms have simply “traded” cash for contzol
devices in an accounting sense, so total assets and total liabilities remain
unchanged. Because, in fact, none of the firms in below=-avdrage financial
condition have adequate cash to purchase control devices, their failures will
be caused by capital availability constraints (see discussion.below). The.
liabilitiasxside«of.tna~balancs'snaet‘i:funaffec:ad'becau=e¥tha—firma~entar'

into no new legal obligatiocns.

The following adjustments are made to statements of firms of all sizes
in average and above-average financial condition. In the annual income
statemen:;Aother:expenses:and:taxea;inczeaseﬁby%thaﬁamnuntfofnthsﬁrecurrinq.
compliancs costs and. the annual note payments: (see Tabla 7-31), and net.
profits fall by the same amcunt. In ﬁhe b&lance sheet, cash is unaffactad
bacause these fixms-borzow'mnney-foz“pu:chasingtcont:QLAequipmnnt. Fi¥ad and
total assets increase by the value (price) of the control equipment. On the
liabilities side of the balance sheet, total.liabilities and net worth have to
increase by the same amount. Both: current and non-current liabilities
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increase. Notaes payable (this year)'increase by the amount of the annual
principal and interest payment (from Table 7-30). Nonwcurrent liabilities
(which include bank notes) increase by the loan amount (control 2quipment
price) lasa the amount of principal payable this year (which is part of the
increase in notes payable). Because the assets of the firm he''e increased by
the value (price) of the control equipment but the liabilities have increased
by that amount plus interest costs, the net worth of the fi=zm declines
somewhat. Financial ratios commonly used to measure financial viability are

described in Table 7-32.

The post-compliance {(and baseline reference) financial ratios of
affected firms of different s;zes and financial types derived from the pro
forma statements in Append;x A are presented in Tables 7-33 through 7-37.
Financial ratio zmpacts on firms with annual rece;pts below $25,000 are
presented first. All thzee regulatory alternatives will likely have
substantial adverse impacts on firms of this size, regardless of baseline
financial condition. The impacts of the alternatives on firms in below-
average and average financial condition are most apparsent, but impacts.even on
above-average firms may be substantial. The smallest-size, above-average
firms rem#in profitable under Regulatory Alternative I but may be unprofitable
under Alternatives II and III. Note that the debt ratios of average and
above-average firms increase very substantially because they borrow funds to

purchase contzol equipment.

The debt rartio of below-average firms is unaffected because. they must
rely on cash rather than borrowed funds to purchase equipment, but liquidity
impacts are substantial.

Financial impacts diminish as firm size increases. Although the
baae.i.ine;financial.,z:atios.;oﬁ:fiz:msrof:iall;sizas:in.-.any:givenfinancial~
condition are the same, the magnitudes of their flows and balances vary by
size. For example, even though f£irms of all sizes in average financial
condition have the sama baseline profit-to-sal;;':atio {7.0), a firm with
twice the sales receipts of another nas twice the annual profits- as well.
Because the cost of purchasing and operating comtzol equipment is about the
same for most firms unde:.SlOO,OOO}Ythé.financial impacts.are greater for the

smaller"fiﬁmsr
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i TABLE 7-32. KEY FINANCIAL RATIOS .
m
LIQUIDITY Current Ratio: total current assets divided by total current

liabilities. Measures the degree to which current
liabilities—legal obligations coming due wichin the
year—are covered by current assets—assets that can be
readily converted into cash. Post-compliance ratios
‘significantly below 0.8—the lower quartile (LQ) racio
for dry cleaning firms (firms) in the Dun and
Bradstreet (D&B) data base—are considered indicators of.
failure.

ACTIVITY Eixed Asset Turnover Ratio: annual sales divided by fixed

assets. Measures how efficiently the firm uses its
plant and equipment to generate sales. Post-compliance
ratios significantly below 2.30—the LQ ratio for firms
in the D&B data base—are considered indicators of
failure.

LEVERAGE Rebt Ratio: total liabilities divided by total liabilities
' plus nec-worth. Measures the legal debt burden of the
firm., Post-compliance ratios significantly above 60
percent—-the LQ ratio for firms in the D&B data base-are
considered indicators of capital availability
constraints and thus business failure.

PROFITABILITY Rrofir-to-Sales Ratio: annual net profit divided by annual
sales, expressed as a percentage. Measures the excess
of annual revenues over annual accounting costs of
doing business. Post-compliance ratios significantly
below one percent—the LQ ratio for firms in the D&B
data base—are considered indicators of busines
failure. .

Bxofit-to-Assets Ratig: annual net profit divided by total

assets, expressed as a percentage. Measures the return
to current and non-current assets. Post-compliance
ratios significantly below 1.4 percent—the LQ ratioc for
firms in the D&B data base—are considered indicators of
business: failure..

=tQ- = ig: annual net profit divided by the
net-worth of the firm, expressed as a percentage.
Measures the accounting return to the owners of the
£irm. Post-compliance ratios significantly below 3.6
percent—the LQ ratio for firms in the D&B data base—
ara considered indicators of business failure.

e

Source: Van Horne, 1980.

7-53




TABLE 7-33. BASELINE AND AFFECTED FINANCIAL RATIOS: <325,000 FIRM RECEIPTS®

M
¢ . Baseline Financial Conditisna

. Below Average Average  :bove Average
Liquidicy
R cutrent ratio (times)
Baseline 0.80 1.73 5.10
RA I -1.64 0.92 1.16
RA II -1.37 0.97 1.27
RA III -1.38 0.97 1.27
Activity
fixed asset turnover ratioc
(times)
Baseline '2.30 5.56 7.54
RA I 1.17 1.66 1.80
RA II : 1.23 '1.80 1.96
RA III 1.23 1.79 ©1.96
Leverage
debt ratio (percent)
Baseline 60 46 15
RA I ‘ 60 ‘ 77 64
RA II 60 75 62
RA III 60 75 62
Profitability
profit to sales (percent)
Baseline 1.0 7.0 13.0
RA I -0.9 -4 .0 2.1
RA II -9.1 ~11.2 -5.1
RA IIIX -9.4 -~11.5 © ~5.4
Prorfic to assets (percent).
Baseline l.4 14.5 32.5
RA I -1.3 T =4.5 ‘ 2.6
RA II -13.0 -13.0 -6.5
RA III -13.4 -13.4 -6.9
Profit to net-worth
(percent)
Baseline: v 3.8 26.8. 38.2°
RA I -3.2 -19.1 7.2
RA II -32.4 ~31.35 -17.¢
RA III -33.4 «52.9 -18.0

dBaseline ratios are computed using data from Duns Analytical Services (1990).
.Ratios under each Requlatory Alternative are computed using cost data in
Table 7-31 and data from Duns Analytical Serxvices (1990).

7-54




TABLE 7-34. BASELINE AND AEFECTED FINANCIAL RATIOS: $25,000-50,000 FIRM
RECEIPTS?
=/ - .. _—— - - — .. ]
Baseline Financial Condition

Below Average Average Above Average
) Liquidity
current ratio (times) . :
Baseline : 0.80 1.73 5.10
RA I -0.24 1.26 2.09
RA II -0.14 1.29 2.21
RA III ' -0.14 1.29 2.21
Activity '
fixed asset turnover ratio
(times)
Baseline 2.30 5.56 7.54
RA I 1.63 2.78 3.20
RA II 1.67 2.92 3.38
RA III - "1.67 2.91 3.37
Leverage ‘
debt ratio (percent)
Baseline 60 46 15
RA I 60 64 45
RA II 60 62 43
RA III 60 63 43
Profitability
profit to sales (percent)
Baseline ‘ 1.0 7.0 13.0
RA.I. 0.3 2.4 8.5
RA II -2.6 -0.1 5.9
RA III o -2.9 -0.4 5.8
profit to assets (percent)
Baseline- 1.4, 14.5. 32.5
RA: I° [t D 3.7 14.7
RA II -3.8 -0.2 10.5
RA IIIX ’ -4.1 -0.7 10.0
Profit to net=worth
{percent)
Baseline 3.6 26.8 38.2
RAL I~ 1.2. 10.2: 28.5
RA II° -9, 4 -3.8" 8.4
RA. IIT ~10.4- -1.8" 17.5

aBaaeliné*ratiOSiara~computed‘usingfdata from Duns Analytical Sexvices. (1390).
Ratios’ under 2ach: Regqulatory- Altsrnative. are: computed. using. cost data: in:
Table 7-31 and data from Duns Analytical Services (1990).




TABLE 7-35. BASELINE AND AFFECTED FINANCIAL RATIOS: $50,000-73,000 FIRM
RECEIPTSS

Below Average Average tbove Average
Liquidity
current ratio (times)
Baseline 0.80 1.73 5.10
RA I . 0.22 1.43 2.81
RA II 0.25 1.44 2.88
RA III 0.24 1.44 2.86 .
Activity '
fixed asset turnover ratio
(times)
Baseline 2.30 5.56 7.54
RA I . 1.87 3.55 4.27
RA II ©1.89 3.62 4.37
RA III 1.88 3.60 4.34
Leverage
debt ratio (percent) h
Baseline ' 60 46 15
RA I 60 57 34
RA II 60 57 34
. RA III 60 . 57 34
Profitability
profit to sales (percent)
Baseline 1.0 7.0 13.0
RA I 0.7 4.5 10.6
RA II -0.2 3.7 9.8
RA III -0.7 3.2 9.3
orofit t©o assetrs (percent)
Baseline 1.4 14.5 32.5
RA I ' 1.0 7.8 21.1
RA II -0.3 6.5 18.7
RA III -1.0 5.6 18.6
Profit to net=-worth
(percent)
Baseline- 3.8 26.8 38.2.
RA I 2.6 18.2 32.1
RA II _ L =0.7 14.9 29.7
RA III -2.4 12.9 28.1

SE— A o e

dBaseline ratios are computed using data from Duns Analytical Services (1990).
Ratios under each Regulatory Alternative are computed using cost data in
Table 7-31 and data from Duns Analytical Services (1990).
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TABLE 7-36. BASELINZ AND AFFECTED FINANCIAL RATIOS: $75,000-100,000 FIRM
.RECEIPTS®

Baseline Financial Condition

Below Average Average sbove Average
Ligquidity
surrent ratio (times)
Baseline , 0.80 1.73 5.10
RA I 0.35 1.49 .14
RA II 0.38 1.50 3.23
RA III 0.38 1.50 3.22
Activity
' fixed asset turnover ratio
(times)
Baseline — ' 2.30 5.56 7.54
RA I 1.95 3.87 4.74
RA II ‘ 1.98 3.97 4.88
RA III . 1.97 3.96 4.87
Leverage
debt ratio (percent)
Baseline . 60 46 15
RA I 60- 55. 31
RA II ) 60 54 30
‘RA IIT 60 55 30
Profitability '
profit to sales (pe:cent)'
Baseline 1.0 7.0 13.0
RA I 0.9 5.2 11.2
RA II -0.2 4.3 10.3
RA III -0.5 3.9 9.9
profit to assets (percent) A
Baseline: 1.4 14.5. 32.5
RA I : 1.2 3.2 - 23.4
RA II -0.2 7.7 21.8
RA III -0.8 7.0 21.0
Profit to net=worth
(percent)
Baseline: 3.6 26.8 38.2
RA. I0. 3.1. 20.5: 33.8:
RA IT -0.6 16.9 31.0
RA III -1.9 15.4- 29.9"
m

“Baseline ratios are computed using data from Duns Analytical Services (1990).
Ratios:under*eachvaegulatcry'Al:e:native~4re~computed‘using cost data in
Table 7-31 and data from Duns Analytical Services (1990).
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TABLE 7-37. BASELINE ANDlAfFECTED FINANCIAL RATIOS: >§$100,000 FIRM RECIIPTS®

“m
Baseline Financial Conuitiz-

Below Average Average ir-ve - :rage
Liquidity
' current ratio (times)
Baseline g.80 1.73 5.10
RA I 0.54 1.58 3.758
RA II 0.56 1.59 3.83
RA III 0.56 1.59 3.83
activity ' :
fixed asset turnover ratio
(times) .
Baseline 2.30 5.56 7.54
RA I 2.09 . 4.45 5.63
RA II ' 2.10 4,52 . 5.753
RA III’ ' 2.10 4.52 ' 5.74
Leverage
debt ratio (percent)
Baseline 60 46 15
RA I 60 51 25
RA II 60 ‘ 51 24
RA III 60 51 24
Profitability '
profit to sales (percent)
Baseline 1.0 7.0 13.0
: RA I 1.0 6.1 12.1
RA II 0.5 5.6 11.6
RA III 0.3 5.2 11.4
profit to assets (percent)
Zaseline- 1.4 L4.5 32.5
RA I 1.5 11.5 27.1
RA II T 0.7 10.7 26.3
RA III 0.4 10.2 25.8
Profit to net-worth
{percent)
Baseline: 3.5 26.8 38.2
RA I. 3.7 23.7 36.0.
RA II 1.8 21.9 34.7
RA III 0.9 20. 33.9

“Baseline ratios: are computed using data from Duns Analytical Servicess (1380).
Ratios under each Regulatory Alternative ars computed using cosc data in
Table 7-31 and data from Duns Analytical Services (193%0).
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To illustrate, cbnﬁider:the impacts of Regulatory Alternmative II on
profit-to-net worth of two firms in average financial condition~-one with
annual receipts of $40,545 and the other of 593,829. Even though the sales of
the latter are 2.3 times those of the former, the cost of puzchasing and
operating the control device is about the same for both (see Table 7-28). The
caseline profit-to-net worth ratio is 26.8 percent for both firms, bﬁt the
profits and net worth of the larger firm are 2.3 times higher than those of
the smaller firm. Thus, Regulato:? Altexnative II reduces estimated
profitabiliﬁy of the smaller firm to -0.6 percent but reduces estimated

profitability of the larger firm to 16.9 percent.

Once firm size reaches $75-100,000 in annual receipts, firms in average
and above-average financial condition are affected‘but remain reasonably
profitable, liquid, and properly leveraged under all three regulatory
alternatives. The projected finéncial impacts on even the largest firms in
below-average financial condition, however, remain significant. Table 7-37 i
indicatgs that large{ below-average firms have estimated baseline
profitability ratios (to sales) of 1.0 percent. Regulatory Alternatives II
and. III reduce profitability to 0.5 percent and 0.3 percent, respectively.
Reéulatory Alternative I has a small profitability impact because operating
costs of the control capital are low (see Tablae 7-31). The below-average
model firm's estimated cu::ent';atiorfallstsignificantly{fromvo.so te 0.54,

however, because control capital costs are high relative to cash balances.

Projected. financial. failures of businesses.under the financial. scenario.
I’ are presented in Table- 7-38. BSusiness failures. are thus- dissoliutions or-
legal entities. 1In this context, businesses fail either because they do not
have and arze unable to borrow sufficient funds to puzrchase control egquipment
for the dry cleaning facility(ies) they own or because after making the dry
clesaning: facility(les). they own: compliant,. revenues. would. be insufficient to
meet legal financial obligations. Again, business: failures are- not
necessarily associated with facility- closures. Economically viable-compliantc
facilities may be sold rather than closed, because they still generate
revenues¢in'excéssJOf'variablercostz.m Because the. excess revenues:may: be .
insufficient to pay existing and new legal obligations of some firms, however,

the: facility may be sold to another, mo;e:f;ﬁancially viable firm.
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TABLE 7-38. PROJECTED FINANCIAL FAILURES OF COMMERCIAL DRY CLEANING FIRMS BY
REGULATORY ALTERNATIVE AND SIZE CUTOFF, FINANCIAL SCENAR™O I
- (NUMBER OF FIRMS AND PERCENT)? | v ‘ .
o i 000
Requlatory Size Cgtoff (S )

Altermative. yone <25, 000 <50, 000 <75,000 <100, 000
T 3,246 s8 0 0 0
11.9% 0.2% 0% 0% 0%
I 4,872 1,684 0 0 0
17.8 6.2% Y 0% 0%
Iz 5,292 1,896 o 0 0
19.4% 5.9% 0% 0% 0%

e - - _______________________ - - |

dpercentage of all dry cleaning firms in U.S. in 1991. Assumes full
absorbtion of compliance costs. Financial failure is defined as (1) the
lack of sufficient funds or inability to borrow sufficient funds to purchase
the required control equipment or (2) insufficient revenues to meet legal
financial obligations due to increased costs of production.

Under financial scenario I that most firms in below-average condition
have annual receipts under $25,000 and all have receipts under $50,000, the
number of financial failures assuming no size cutoff ranges from 3,246 éc
5,292, depending on the Regulatory Alternative. Projected failures are »
substantially reduced with a $25,000 :eceiptﬁ cutoff, and zero with a $50,000

or higher cutoff.

Projected financial failures under financial scenario II with no
systematic relationship between firm size and financial condition are
presented in Table 7-39. While projected failufea are only 11 pe;cent to 17
percent higher (depending on the. Regulatory Alternacive). under the financial
3canario Il assumption: assuming-no: aize: cutorf,. thay: are: substancially higher:

undar any positive size cutoff,

7-60




s

/

TABLE 7-39., PROJECTED FINANCIAL FAILURES OF COMMERCIAL DRY CLEANING FIRMS BY
: REGULATORY ALTERNATIVE AND SIZE CUTOFF, FINANCIAL SCENARIO II
(NUMBER OF FIRMS AND PERCENT)?

m
Size Cutoff (5000)

Regulatozy
Alternative None <25,000 °  <50,000 <75,000 <100,000
I 3,839 1,448 1,027 834 669
14.0% - 5.3% 3.8% 3.1% 2.4%
II - 5,478 2,290 1,027 . 834 669
20.0% 8.4% 3.8% 3.1% 2.4%
III 6,183 2,787 1,365 1,126 905

22.6%

10.2% 5.0% 4.1% 3.3%

2Percentage of all dry cleaning firms in U.S. in 1991. Assumes full
absorbtion of compliance costs. Financial failure is defined as (1) the
lack of sufficient funds or inability to borrow sufficient funds to purchase
the required control equipment or (2) insufficient revenues to meet legal
financial obligations due to increased costs of production.

-

The effects of alternative size cut-offs on business failures are
illustrated graphically in Figures 7-3 through 7-8. ~These figures also
illustrate the types of estimated financial failures. Businesses in poor
financial condition aie‘estimated to fail unless they have. sufficient cash to
purchase required control equipment (because they are assumed to be unable to
borrow money). Failures of this type are referred to as capital availability
failures. BusinesseSsin:averaqevof~better‘financial,condition can. borrow
money but still fail if expected revenues are insufficient to cover baseline
plus :ecu:;ing régulato:y costs~=loan payments, recurring fixed control costs,

and variable control costs. These failures are referred to as profitability
failures.
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Under financial scenario I, Regulatory Alternative I is projected to
result in failures only of firms in below-aveéage financial condition at
baseline (see Figure 7-9). Regulatory Alternatives II and III, however, are
projected to result in failures of fi:ms‘ih both average and below-average
baseline financial cendition, though there are no failures with a size cutoff

of $50,000 or higher (see Figures 7-10 and 7-11).

Under financial scenario II with no systematic relationship between firm
size and financial condition, a share of projeétgd closures are among firms in
average and above-average financial'cbnditiod, but only with no size cutoff or
a $25,000 size cutoff. With any size cutoff of $50,000 or higher, all
projected closures are of firms in below-average financial condition (see

Figures 7-12 thrxough 7-14).

7.5 EFFECTS ON SMALL BUSINESSES

The Requlatory Flexibility Act requires that special consideration be
given to the impacts of all proposed :ggulations affecting small businesses.
Obviously, small business effects within the industrial sector are not an
issue because production cost savings are predicted for this sector.
Therefore, the focus of the analysis of small business effects will be limited

to the coin-operated and commearcial sectors.

The Small Business Administration (SBA) sets the standards for
classifying a business as small. If 20 percent of the small affected firms in
a4 regulated industry: will incur a: significant adverse economic. impact: then. 2
Requlatory Flexibility Analysis must be prepared or size cutoffs that mitigate
impacts on small facilities must be implemented. Criteria for deta:mining\
what is a "significantly adverse economic impact® on small business entities
are as follows (EPA, 1982): '

* Annual compliance costs incremase total costs‘oﬂ production for small
entities by mores than 5 percant.

* Compliance costs as a percent of sales for small entities are at

least 10 percent higher than compliancs costs as a percent of sales
for large: entities.
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"+ Capital costs of compliance represent a significant portion of
capital available to small entities, considering internal cash flow
plus external finanecing capabilities. .

+ The requirements of the regulation are likely to result in closures
of small entities.

Firms in the dry cleaning industry are classified as small or large
based on annual sales receipts (Code of Fadezxal Regulations, 1991). For the
coin-operated sector small businesses are defined as firms earning less than
$3.5 million in annual receipts. Likewise commercial firms are classified as
small if they earn less than $2.5 million per year. By these definitions,
over 99 percent of coin-operated and commercial dry cleaning firms are small

(U.S. Dept. of Commerce, 1990b).

There are an estimated 27,332 commercial dry cleaning firms operating in
the U.S. Table.7—38 projects the number of commercial firms likely to .
experience financial failure under financial scénarioll and the share of all
commercial firms that this number represents. Under Alternative I, about 11.9
percent of commercial firms are likely to expegience financial failure with no
size cutoff to mitigate the impacts of the regqulation. Under Requlatory
Alternative II approximately 17.8 percent of firms will experience financial
failure, and under Alternative III the share of firms that experience
financial failuze is about 19.4 percent. If a size cutoff equivalent to
$25,000 in annual receipts is included in the regulation, the- share of firms
in the commercial sector that expérience financial failure decreases to 0.2,
6.2, and 6.9 percent under Regqulatory Alternatives I, II, and III,
'respectively. If: any size:cutoff: is: included:as part of the. regulation,. the-
share of financial failures falls well below the 20 percent criterion under

all three alternatives.

Table 7-39 projects the number of commercial firms likely to experience
finaneial. failure. under: financial. scenarios II. and: the: share. of. all.commercizal.
" firms that this number represents. Under Altarnative I, about 14 percenc of
commercial f£irms are likely to experience financial failure with no size
cutotf,to'mitigate the: impacts of the regulation. Under Regulatory
Alternative: II approximactely 20° percent. of firms will experience: financial
failure, and under Alternative IIT the share of firms that experience
financial failure-is about 23 percent. ;z.a;size cutoff equivalent to $25,000
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in annual receipts is included in the regulation, the share of firms in the
commercial sector that experience financial failure decreases to 5, 8, and 10

percent under Regulatory Alternactives I, II, and III, respectively.

-ad

Tnquestionably, self-sexvice ccin-operate& facil;ties would incur the
largest percentage increase iﬁ production costs as a result of the NESHAP.
The majority of these facilities are relatively small entities, especially in
comparison to commercial and industrzial plants. With no cutoff to mitigace
impacts, more than 20 percent of the facilities with dry cleaning capacity in
this sector would éxpe:ience advers=2 economic impacts. ’Howeve:, if any size
cutoff above $25,000 is included in the regulation, virtually all coin-

operated laundries will be exempt.
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SECTION 8
CONCLUSION

This Econcmic Impact Analysis (EIA) examines the economic and
financial impacts associated with three~regulato:y'alteﬁnatives
considered for proposal in the dry cleaniné industry. In addition, five
size cutoff levels based on solvent consumption corresponding to target

levels of annual receipts are analyzed.

* Of particular concezn to EPA is the large number of small entities
potentially affected by the regulation. The commercial and coin-
operated sectors of the dry cleaning industry are comprised of thousands
of small facilities. According to Census data, approximately two-thizrds
of commercial facilities and over 85 percent of coin-operated facilities
earn less than $100 thousand in annual receipts (U.S. Department of.
Commerce 1990a; U.S. Department of Commerce 1990b). The industrial
sector has much larger facilities with over 90 percent earhing over $100
thousand in annual’receipts; The alternatives do not apply to all
facilities in these three sectors. Only those facilities that use pPCel
and. do not. have the required contzrol equipment are affected under the
alternatives analyzed. Over 12,000 potentially affected facilities are
in. the commercial sector, and approximately 1,600 potentially affected
facilities are in the coin-operated sector. The industrial sector

includes only about 65 potentially affected facilities.

An- integrated- approach: that considers both: the: economic and:
financial. impacts of the altarnatives is used to address the concerns
regarding small business impacts. Key elements of the economic analysis
are listed below:

--Analyzed;impacts;usinq:a,modalhplant;approach:based’on'lS model

planta:tnat;cnarac:a:izezmacninestechnology;mmachineicapacity,.
and. opearating practices of typical dry cleaning machines.

Impacts: are measured. at multiple capacity utilization levels
for each model facility.

lthe regulatory alteznatives apply to facilities that use PCE or
1,1,1-TCA. However, all facilities that use 1,1,1-TCA are in compliance
with the candidate regqulatory alternatives in the baseline. Therefors,
impacts are computaed. only for facilities. that use: SCE.. '
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+ Analyzed impacts using an urban/rural model market approach.
Model markets differentiate the market for dry cleaning
services by number of facilities in the market, the share of
affected and unaffected facilities in the market, the baseline
price of dry cleaning services, and the projected behaviora.
response to regulation.

« Estimated supply and demand elasticities using simultaneous
equation modelling techniques and recent time-series data.

+ Estimated the weighted average cost of capital (WACC) for firms
in below-average, average, and above-~average financial
condition. Computed annualized compliance costs using
engineering data and the WACC estimated for firms.

e Estimated short-run grice'and output adjustments and
corresponding consumer and producer welfare impacts using
applied welfare economics.

¢ Projected net plant closures based on the assumption that the
entire reduction in output is accounted: for by the smallest
size affected plants leaving the indusctry.

¢ Estimated one-time worker displacements and displacement costs

The financial analysis of affected dry cleaning firms is based on
the costs computed for the economic analysis. Key elements of the

financial analysis are listed below:

* Characterized the baseline distribution of commercial dry
cleaning firms by financial condition and firm size under two
financial scenarios. Financial scenario I assumes that since
capacity utilization is significantly lower at smaller firms,
all firms in below-average baseline financial condition have
annual receipts below $50,000, that all firms in average
condition have annual receipts between $25,000 and $2350,000,
and thar: all Zirms in above-average- condition have receipts of -
at least $S100,000. Financial scenario II assumes that 25
percent of all firms of all sizes are in below=—average
condition, S50 percent are in average financial condition, and
25 percent are in above-average condition.

* Constructed prp forma baseline financial statements and
financial. rarios: of: commercial. dry- cleaning: £irms. of different
sizes in below-average, average, and above-average- financial.
condition. 0. allow assessment of the financial impacts of
regulatory alternatives with alternative size cutoffs.

« Evaluated the availability of funds to firms of different
baseline: financial condition and differenc output. levels.

_ ¢ Evaluated profitability impacts on firms by baseline financial
status and baseline ocutput level.




K3

. Projected.changesviﬁ ownership due to profitability impacts and
capital availability constraints.

' The econemic and. financial impacts are computed for three
regulato:y'alteznatives:and £iveksize cutoff levels. In all, fifteen
regulatory scenarios are considered. The analysis shows that including
a size cﬁtoff slgnificantly decreases economic and f£financial impacts. To
show the mitigating influence of a size cutoff, two iegulatory
scenarios--Alterntive I with no size cutoff and Alternative II with a
cutoff corresponding to $100,000 in annual receipts—--are highlighted in

the balance of this section.

The total annualized cost is estimated at $42.% million under
Regulatory Altarnative II with no cutoff. Thesérregulatory costs result
in short-run price increases and output decreases representing less than
one percent deviation from baseline values. Producers and consumers are
projected to incur approximately $18 million and $25 million in welfare
losses, respectively. The minimal price and quantity adjustments
estimated indicate that impacts on consumers are relatively small.
Impacts on producers, however, ars not distributsd across all producers
"equally. The impacts that an individual dry cleaning firm may incur
depend on a comb;naticn of the market conditions, the baseline financial

condition of the firm, and the size  of the firm..

Alternative II with no cutoff would result in an estimated 1600
net plant closures assuming that the reduction in. output is entirely
accounted. Ioxr by closure. of the smallesc size-affected. facility: In
addition, an estimated 920 employees in the commercial sector alone
would lose their jobs resulting in an estimated $26.5 million in one=-

times worker displacement costs.

Thsvrssuit::oi:tha:financial;analysismindicatﬁ%tnat‘amall~
businesses. are likely to. incur' significant. adverse: impacts unless.a size
cutoff is included in the zeguiation. For azample,.unda: Regulatory
Alternative II and financial scenario I, approximataly 4,872 changes in
ownership are projectad with no size cutoff. None of these projected
'changes are for firms in above-ava:ag; financial condition, and two-
thirds: are for fizms below-average condition.. Unader financial scenario
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II, about 14 percent ¢f the approximately 5,500 changes in ownership
represent businesses in above-average baseline financial condit:ion,
another 44 percent are in average financial condition, and the rem:ining

42 percent are in below-average financial condition.

The Regulatory Elexibiliﬁy Act rééuiresvchat special cuuasideration
be given to the impacts of‘al; proposed regulations affecting small
businesses. To comply with the guideline; set forth in the Act and to
help mitigﬁte the impacts of‘the alternative selected for proposal, five
cutoff levels based on solvéent consumption that correspond to target
levels of annual receipts are conside:ed.. The inclusion of a cutoff
level corresponding to $100,000 in annual receipts would result in the
following economic and-financial impacts under Regulatory Alternative

II:

¢ Annualized costs $11.5 million
* Producer welfars losses $4.8 million
» Consumer welfare losses $6.7 million
¢+ Net plant closures 28

« Number worker displacements 354

* Worker displacement costs $10.2 million
* Projected changes-in ownersnip 0 - 669

Impacts under Alternative II with nb cutoff are significantly
higher than impacts with a cutoff corzeﬁponding to $100,000 in annual
receipts. Annualized costs, producer welfare losses, and consumer
welfare losses are reduced by about 73 percant compared to the impacts
with no cutoff. Projected net plant closures‘axe reduced by over 98
pezcent. It should be noted that the 28 net plant closures projected
with the cutoff represent much larger plants on average (over $100,000
in. annual. receipts: per: plant) than: the 1600 closures projectad with. no
cutoff!(less than $25,000 in annual recsipts per plant). Worker
displacements and corresponding dispiacement costs would be reducad by
over 50 percent. Perhaps the most significant reduction in impacts is
seen in the projected. changes in ownership.. Undar the  financial
scenario I assumption that all firms in below-average financial
condition at baseline have annual receipts below $50,000, there are no

projected’ changes. in  ownership.. Undar the- financial scenario. II.




assumption, approximately 4,800 fewer changes a;e.projected.with a

cutoff, and all of those are in below~average condition at baseline.

EPA must propese a regulation that: adequately reduces the level of
HAP emissions while considering the impacts on small businesses. This
EIA measures the small business impacts under each of the requlatory

alternatives and helps to provide quantitative support for selecting the

regulatory scenario that meets both criteria.
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TABLE A-~1. EASELINE -FINANCIAL STATEMENTS OF DRY CLEANING FIRMS IN BELOW-
AVERAGE FINANCIAL. CONDITION

Company Sales Range < $25K $25-50K $50=75K $75«~100K > smox

locome Statement
Sales : 17,736 40,545 67,021 93,823 367,510
cost. of goods sold 8,288 18,948 31,320 43,848 7 171,745
gross profit. - 9,448 21,597 35,701 49,981 195,764
other expenses and 9,270 21,1982 35,030 49,042 192,090
taxes

' net profit , 177 405 ' 670 938 3,675

Balance Sheet
cash . 315 720 1,190 1,666 6,526
accounts receivable 1,225 2,799 ll 4,627 6,478 25,373
cash plus accounts 1,539 3,518 5,817 8,144 31,900
receivable .
other current assets 924 2,112 3,490 4,887 19,140
total current assets 2,463 5,630 9,308 13,031 51,039
fixed assets ' 7,698 17,597 29,087 40,722 159,500
other non-current 2,255 5,154 8,520 11,928 46,718
assets

total. assets- 12,415 28,382 46,915 65,680 257,257
accounts payable 665 1,520 2,513 3,518 13,779
loans: pavable- 58. ' 132. - 218 306 1,198
notes payable 795 1,817 3,004 4,206 16,474
other current 1,561 3,569 5,899 8,259 32,349
liabilities
total current . 3,079 7,039 - 11,635 16,289 63,800
liabilities. ‘
aon-current: liabilities:  4,370° 9, 990: 16,514 23;119 90,554

total liabilities 7,449 17,029 28,149 39,408° 154,354
net worth. 4,966 11,353 18,766 26,272 102,303
capital - 9,336 21,343 35,280 49,392 133,457

Total Liabilities 12,415 28,382, 46,915 65,680 257,257

and Net Worth .
““
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TABLE A-2. BASELINE FINANCIAL STATEMENTS OF DRY CLEANING FIRMS IN AVERAGE
FINANCIAL CONDITION
—w

Company Sales Range < $25K $§25-50K $50-75K $75-100K > $100K
Income Statemsnt
sales 17,736 40,545 67,021 93,829 77,510
cost of goods sold 7,786 17,799 29,422 41,191 .81,337
gross profit 9,950 22,746 37,599 52,638 206,173
other expenses and 8,709 19,908 32,907 46,070 180,448
taxes
net profit 1,241 2,838 4,691 6,568 25,725
Balance Sheet
cash | 1,548 3,540 5,851 8,191 32,083
accounts receivable 650 1,486 2,457 3,439 13,471
cash plus accounts 2,198 5,026 8,308 11,630 45,554
receivable
other current assets 958 2,190 3,620 5,069 19,853
total current assets 3,157 7,216 11,928 16,699 65, 407
fixed assets 3,191 7,285 12,057 16,880 66,il7
other non-current 2,207 ‘5,045 8,340 11,676 45,732
assets
total assets 8,533 19,556 32,325 45,255 177,257
accounts oSayable 394 900 1,487 2,082 8,154
loans payable- 34. 78" 129 181 709
notes payable 471 1,076 1,778 2,489 9,749
other current 924 2,11é 3,451 4,888 19,144
liabilities ‘ :
total current. 1,822 4,165 6,885, 9,639 37,758
liapilities.
non-~current. liabilities- 2,105 4,811 7,952 " 13,133 43,606
total liabilities 3,927 8,976 14,837 20,772 81,361
nat worth: 4, 828 10,579 17,488, 24,483 85, 38%
capital 6,732 15,391 25,440 35,616 139,501
mn:al.hia;ili:iaa, 8,555 19,556. 32,325 45,255 177,257

4 0 A
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TABLE A~3. BASELINE FINANCIAL STATEMENTS OF DRY CLEANING FIRMS IN ABOVE-
’ AVERAGE FINANCIAL CONDITION

550-75K $75-100K > $100K

.Company Sales Range < $25K

$25-50K.

- locome Statement :
Sales 17,736 40,545 57,021 93,829 367,510
cost of goods. so0ld 7,284 16,651 27,524 38,533 150,928
gross profit 10,452 23,894 39,497 55,296 216,582
other expenses and 8,147 18,624 30,784 43,098 . 148,806
taxes :
net profit 2,305 5,270 8,713 12,198 47,776
Balance Sheet
cash 1,379 3,152 5,21]7 7,285 28,574
accounts receivable 267 © 611 1,010 1,414 5,338
cash plus accounts 1,646 3,763 6,221 8,709 34,112
receivable ' .
other current assets 753 1,720 2,844 3,981 15,5894
total current assets 2,399 5,484 9,065 12,691 49,706
fixed assets 2,352 5,377 8,887 12,442 48,732
other non-current 2,344 5,358 . 8,857 12,399 48,566
assets :

" total assets. 7,095. 16,218 26,808 37,532 147,004
accounts payable 102 232 384 537 2,105
loans pavable 9 20 33. 47 183
notes- pavaple- 21 278 459: 543" 2,317
other current - 238 545 301 1,282 4,942
liabilities
total current 470 1,078 1,777 . 2,488 9,746
liabilities ’
aon=-current. liabilitiss: 53845 1,3887 2,244 3,14% 12,3058

total liabilities: 1,064. 2,433 4,021 5,.630. 22,051,
net. worth ' 6,030 13,785, 22,787 31,%02 124,983
capital 6,624 . 15,143" 25,031 35,043 137,258

Total Liahiliries 7,095 16,218 26,808 37,532 147,004

and Net Worth .
*“




TABLE A-4. FINANCIAL STATEMENTS OF FIRMS IN BELOW-AVERAGE FINANCIAL
CONDITION: REGULATORY ALTERNATIVE I

—m

Company Sales Range $0-25K  $25-50K $50-75K $75-100K % >100K
Income Statemant
Salgs r 17,736 40,545 67,021 93,829 367,510
cost of goods 8,288 18,948 31,320 41,191 43,848
gross profit 9,448 21,597 35,701 49,981 195,764
other expenses and taxes 9,608 21,464 35,216‘ 49,179 191,990
net profit -161 133 485 801 3,774
Balance Sheat
cash . =7,200 -6,582 —5f614 -5,667 -10,011
accounts receivable 1,225 2,799 4,627 6,478 25,373
cash plus accounts -5,975  -3,783 -387° 811 15,362
receivable
other current assets . 924 2,112 3,490 4,887 l§,140
total current assets ;5,052 -1,671 2,504 5,637 34,502
fixed ;saets 15,212 24,899 35,891 48,055 176,037
other non-current assets 2,255 5,154 8,520 11,928 46,718
total assets 12,415 28,382 46,915 65,680 257,257
accounts payable 665 1,520 2,513 3,518 13,773
loans payable 58 132 - 218 306 1,198
notes pavable 795 1,817 3,004 , 206 16,474
other gﬁr:ent liabilities 1,561 3,569 5,899 8,259 32,349
total current liabilities 3,079 7,039 11, 635 16,289 63,800
non=current liabilities 4,370 9,990 16,514 23,119 90,554
coral liabilities.. 7,449~ 17,029 28,149 39,408 154,354
net worth - | 4,966: 11,353 18,766 26,272, 102,303
capital 9,336 21,343 35,280 49,392 ‘193,457
maral Liabilifi ‘ 12,415 28,382 46,915 63,580 257,257
and Nebt _Worth

——




TABLE. A~5. FINANCIAL STATEMENTS OF FIRMS IN AVERAGE FINANCIAL CONDITION‘
REGULATORY ALTERNATIVE I

- Company Sales Range $0-25K  $25-50K $50-7SK $75-100K S >100K

Zngome Statement
Sales 17,736 40,545 67,021 93,829 367,510
cost of goods X 7,786 17,798 29,422 41,191 161,337
gross profit 9,950 22,1746 ©37,599 52,638 206,173
other expenses and taxes 10,667 21,754 34,560 47,789 183,915
net profit _ -717 991. 3,038 4,849 - 22,258
Balance Sheet
cash ‘ 1,548 3,540 5,851 8,191 32,083
accounts receivable 650 1,486 2,457 3,439 13,471
cash plus accounts - 2,198 5,026 8,308 11,630 45,554
receivable ’
other current assets 958 2,190 3,620 5,069 19,853
total current assets 3,157 7,218 11,928 16,699 65,407
fixed assets 10,706 14,59§ 18,861 24,214 82,655
other non-current assets 2,207 5,045 8,540 11,676 45,732
total assets 16,069 26,858 39,129 52,589 193,794
) accounts payable : 394 300 1,487 2,082 8,154
loans payable 34 78 123 181 709
notes pavable 2,091 2,650 3,245 4,071. 13,318
other currenrc liabili;ies 924 2,112 3,491 4,388 13,144
total current liabilities 3,443 S,740 8,353 11,221 41,322
non-current liabilities 8,863 11,378 14,071 17,728 58,479
total liabilities 12,306 17,118 22,424 28,949 99,801
net: worth . 3,764 9,750' 16,705 23,640 83, 333
capital 12,827 21,118 30,777 41,368 132,472
Iotal Liabilitios 16,069 26,858 39,129 52,589 193,794

and.Net Woren:
S —




TABLE A-6. FINANCIAL STATEMENTS OF FIRMS IN ABOVE-AVERAGE FINANCIAL
' CONDITION: REGULATORY ALTERNATIVE I

Company Sales Range $0-25K  $25-50K = $50-75K $75-100K S >100K
Income Statement
sales : 17,736 40,545 67,021 93,829 167,510
cost of goods 7,234 16,651 27,524 38,3533 150,928
gross profit 10,452 23,894 39,497 55,296 216,582
other expenses and taxes 10,079 20,445 32,414 ‘ 44,791 172,216
' net profit 373 3,449 7,083 10,504 44,366
Balance Sheet
cash ‘ _ 1,379 3,152 5,211 7,295 28,574
accounts receivable 267 611 1,010 1,414 5,538
cash plus accounts 1,646 3,763 6,221 8,709 34,112
receivable
other current assets 753 1,720 2,844 3,981 15,594
total current assets 2,399 5,484 9,065 12,691 49,706
fixed assets | 9,867 12,678 - 15,691 19,775 65,270
other non-current assets 2,344 5,358 8,857 12,399 48,566
total assets 14,609 23,520 33,612 44,865 163,542
accounts payable © 102 232 384 537 2,108
locans payable 9 20 33 47 183
notes payablg 1,716 1,827 1,303 2,199 6,026
other current liabilities 238 545 901 ‘1,262 4,942
total current liabilities 2,065 2,625 3,221 4,045 13,256
non-current liabilities . 7,341 7,913 8,352 9,725 27,152
total. liabilities 3, 406- 10,538: 11,574 13,770 40, 408
net worth 5,204 12,982 22,039 31,095 123,134
capital 12,544 20,895 30,391  40,821. 150,286
In:ai.LiéFi;i:iaa 14,609 23,5200 33,612 44,865 163,542
and _Net Worth




TABLE A~7. FINBNCIAL STATEMENTS OF FIRMS IN BELOW‘AVERAGE FINZNCIAL
CONDITION: REGULATORY ALTERNATIVE II

CGmpany Sales~Range  $0-25K $25-50K  $50-75K $75-100K $ >100K

Income Statement
Sales ’ ' 17,736 40, 545 67,021 93,829 367,510
cost of goods: i 8,288 18,948 31,320 43,848 171,746
gross profit . ' 9,448 21,597 35,701 - 49,981 195,764
other expenses and taxes - 11,059 22,663 35,828 50,140 193,894
net profit -1,611 1,065 -127 -160 1,871
Balance Sheet
cash | : -6,367  -5,893  -5,261  -5,114  -8,696
accounts receivable 1,225 2,799 4,€27 6,478 25,373
cash plus accounts _ -5,142 -3,094 -634 1,364 16,678
receivable - -
other curzent assets 924 2,112 3,490 4,887 19,140
total. current. assets. -4,219 -982. 2,858 §,251 35,818
fixed assets 14,379 24,209 35,539 47,502 174,722
other non-current assets 2,2551. 5,154 8,520. 11,928 46,718
total assets 12,415 28,382 46,915 65,680 257,257
acgounts payable 665 1,520 2,513 3,518 13,779
loans payable 58 132 218 306 1,198
notes. payable: 795 . 1,817 3,004 4,206 16,474
other current liabilities 1,561 3,569 5,899 8,259 32,349
total current liabilities 3,079 7,039 11,638 16,289 63,800
non-current liabilities 4,370 9,990 16,514 23,119 90,554
total liabilities 7,449: 17,029 28,149 39,408 134,354
net worth. . 4,966 11,353 18,766 . 26,272 102,903
capital : | 9,33¢" 21,343 35,280 49,392 . 193,457
abilirias- | 12,415. 28,382  46,9315: 65,680 257,257

A~7




TABLE A-~8. FINANCIAL STATEMENTS OF FIRMS IN AVERAGE F'INANCIAL CONDITION:
REGULATORY ALTERNATIVE II

*

$50-75K $75-100K S >100K

Company Sales Range $0-25K $25=50K

Income Statement
sales 17,736 40,545 67,021 33,829 . 367,510
cost of goods 7,786 17,799 29,422 41,191 161,337
gross profit , 3,950 22,746 37,599 52,638 206,173
other expenses and taxes 11,938 22,804 35,096 48,630 185,535
net profit -1,988 -59 2,503 4,008 20,638
Balance Sheet
cash 1,548 3,540 5,851 8,191 32,083
actounts receivable 650 1,486 2,457 °© 3,439 13,471
cash plus accounts 2,198 5,026 8,308 11,630 45,554
receivable
other current assets ' 958 2,190 ° 3,620 5,069 19,853
total current assets 3,157 7,216 11,928 16,639 65, 407
fixed assets 9,872 13,907 18,509 23,660 8},339
other non-current assets 2,207 5,045 8,340 11,676 45,732
. total assets 15,236 26,168 38,777 52,035 192,478
accounts payable 394 900 1,487 2,082 8,154
loans péyable~ 34 78 129 181. 709
notes pﬁyable 1,911 2,502 3,169 3,951 13,032
other current liabilities 924 2,112 3,491 4,888 19,144
total current liabilities 3,263 5,591 8,277 11,101 41,038
non-current liabilities. 3,114 10,758 13,754 17,231 57,2936
total liabilities: 11,377 16,349 22,031  28,332. 98,334
net worth 3,859 9,819 16,746 .. 23,703 94,145
capital ' 11,973 20,577 30,3500 40,934 151,440
Iotal Liabjlities 15,236 26,168 38,777 52,035 192,478
and Net Worth ‘




TABLE A-3. FINANCIAL STATEMENTS OF FIRMS IN ABOVE-AVERAGE FINANCIAL
’ CONDITION: REGULATORY ALTERNATIVE IT

$0-25K

$ >100K

$50-75K $75-100K

Company Sales Range:

angome Statement

. Sales 17,736 40,545 67,021 93,829 367,510
cost of goods: 7,284 16,651 27,524 38,533 150,928
gross profit 10,452 23,894 39,497 55,296 216,582
other expenses and taxes 11,353 21,497 32,951 48,635 173,841
net profit \ -901 2,397 ‘ 6,546 _ 9,661 42,741

Balance Sheet
cash 1,379 3,152 5,211 7,295 28,574
accounts receivable 267 611 1,010 1,414 5,538
cash plus accounts 1,646 3,763 6,221 8,709 34,112
receivable
other current assets 753 1,720 2,844 3,981 15,594
total current assets 2,399 5, 484. 9,065 12,691 49,706
fixed assets 9,033 ‘11,989 15,338 19,222 63,954
other non-current assets 2,344 5,358 8,857 12,399 48,566

total assets | 13,776 22,831 33,260 44,312 162,225
accounts payable 102 232 384 537 2,108
loans payable | 9 20 33 47 183
notes pavable- 1,53§~ 1,881, 1,828; 2,081 s,747
o;he: current liabilities 238 545 901 1,262 .4,942
total cuzrent liabilities 1,888 2,479 3,147 3,927 12,977
non-current liabilities 6,592 7,294 8,036 9,228 25,970

total liabilities: : 8,.481. 9,773  11,182: 13,156 38,947
net worth. 5,295 13,058: 22,077 31,156 123,279
capital 11,888 20,352 ° 30,113 40,384 149,249

Total Iiabilities:. 13,776 22,831, 33,2580 44,312 182,225

and Net Worth
“m




TABLE A-10. FINANCIAL STATEMENTS OF FIRMS IN BELOW-AVERAGE FINANCIAL
REGULATORY ALTERNATIVE III

CONDITION:

$0-25K

$25-50K

$50-75K

5 >100K

a-10’

Company Sales Range $75=-100K

Income Statement

_ sales | 17,736 40,545 67,021 93,829 357,510
cost of goods 8,288 18,948 31,320 43,848 171,746
gross profit 9,448 21,597 35,701 49,981 195,764
oéner expenses and taxes 11,108 - 22,772 36,151 50,489 194,835
net profit -1,660-  ~1,175 -450 -509 . 930

Balance Sheet
cash -6,386 -5,931 -5,360 -5,163 ~-8,747
accounts receivable 1,225 - 2,799 4,627 6,478 25,373
cash plus accounts -5,162 -3,132 ‘-733 .1,315 16,626
receivable
other current assets 924 2,112 3,490 4,887 19,140
total current assets ~4,238 -1,020 2,758 6,202 35,766
fixed assets 14,399 24,248 35,637 47,551 174,773
other non-current assets 2,255 5,154 8,520 11,928 46,718

total assets 12,415 28,382 46,913 65,680 257,257
accounts payable 665 1,520 2,513 3,518 13,779
loans payable 58 132 218 306 1,198
notes payable 795 1,817 3,004 4,206 16,474
other current liabilities 1,561 3,569 5,899 8,259 32,349
total current liabilities 3,079 7,039 11,635 16,289 63,800
non-current liabilities 4,370 9,990 16,514 23,119 90,554

:ota+‘liabilitiesp 7,449 17,029 285,149 35,408 154,354
net worth: 4,966 11,353 18,766 26,272 102,903
capital 9,336 21,343 35,280 49,392 193,457

ZFexal Liabilikties 12,415 28,382 46,915 85,680 257,257
and Net Worth '




TABLE A-1l. FINANCIAL STATEMENTS OF FIRMS IN AVERAGE FINANCIAL CONDITION:
REGULATORY ALTERNATIVE IIX

= e s e et p———— =

Company Sales Range $0-25K $25-50K $50-75K $75-100K

$ >100K

Income Statement
Sales 17,736 40,545 67,021 93,829 367,510
cost of goods 7,786 17,799 29,422 41,191 161,337
gross profit 9,950 22,746 37,599 52,638 206,173 
other expenses and taxes .11,991 22,922 35,441 48,990 186,487
net profit -2,041 -177 2,158 3,648 19,686
Balance Sheet
cash 1,548 3,540 5,851 - 8,191 32,083
accounts receivable 650 1,486 2,457 3,439 13,471
cash plus accounts 2,198 5,026 8,308 11,630 45,554
receivable
other current assets 958 2,190 3;620 S,069 19,853
total current assets 3,157 7,216 11,928 16,699 65,407
fixed assets - 9,892 13,945 18,607 23,709 81,381
other non-current assets 2,207 5,045 8,340 11,676 45,732
total assets 15,256 26,207 38,875 52,084 192,530
accounts payable 394 900 1,487 2,082 8,154
loans payable 34 78 129 181 709
notes: payvable- 1,816 2,510 3,180 3,962 13,043
other current liabilities 924 2,112 3,491 4,888 19,144
total current liabilities 3,267 5,800 8,298 11,112 41,049
non=current liabilities 8,131 10,792 13,843 17,274 57,342
total liabilities | 11,399 16,392 22,141 28,386 98,391
net worth 3,857 9,815 16,735 23,698 94,139
capital 11,988 20,607 30,577 40,972 151,481
Total Liabilitias 15,256 26,2907 38,875 52,084 192,530

w
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“aABRLE A~12. FINANCIAL STATEMENTS OF FIRMS IN ABOVE-AVERAGE FINANCIAL
CONDITION: REGULATORY ALTERNATIVE III

Compaﬁzisales Range $0-25K $25-50K $50--75K $75-100K § >100K
Sales 17,736 40,545 57,021 33,828 267,510
cost of goods ‘ 7,284 16,651 27,524 38,533' 150,928
gross profit 10,452 23,894 39,497 35,296 216,582
otheér expenses and taxes 11, 406 21,615 33,295 45,994 174,793
net profit -954 2,279 6,202 9,302 41,790

Balance Sbeet
cash 1,378 3,152 5,211 7,285 28,574
accounts receivable 267 611 1,010 1,414 5,538
cash plus accounts 1,646 3,763 6,221 8,709 34,112
receivable ‘
other current assets 753 1,720 2,844 3,981 15,594
total current assets 2,399 . 5,484 9,065 12,691 49,706
fixed assets 9,053 12,027 15,437 19,271 64,006
other non-current assets 2,344 5,358 8,857 12,399 48,566
total assets v 13,796 22,869 33,358 44,360 162,278
accounts payable 102 232 384 537 2,105
loans pavable 9 20 33 47 183
notes payable 1,544 1,689 1,849 2,092 5,758
other current liabilities 238 545 so1 1,262 4,942
total éurrent liabilities 1,893 2,487 3,167 3,938 12,988
non-cgrrent liabilities 6,610 7,329 8,124 9,272 26,017
total liabilities | 8,503 9,815 11,292 13,210 39,004
net worth 5,293 13,054 22,067 31,151 123,273
capital 11,903 20,382 30,191 40,423 149,290
Total Liabilities 13,796 22,869 33,358 44,360 162,278
and Net _HWorth

I - .
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