
Appendix A. Pollution Abatement Form and Instructions 
A-1, 

MA-2ooll) ” s. DEPARTHENT OF COMMERCE ,1&2s431 suww” OF WI cE*su* 
INSTRUCTIONS AND DEFINITIONS 

1983 SURVEY OF POLLUTION ABATEMENT COSTS AND EXPENDITURES 

GENERAL INSTRUCTIONS and DEFINITIONS 

The purpose of the questionnaire IS to collect total expen- 
dltures made by Industry to abat; pollutant emissnons. The 
survey co”ers current operating costs and cap~ral axpen- 
;‘zrwe; made to reduce pollwon I” Its a,,, water, or sokd 

ANSWER ALL QUESTIONS. If you cannot answer a question 
from your company records. please estimate the answer 
carefully. In particular eases. identification of abatement 
expenditures may require the loint efforts of your 
establishment’s financial and engmeertng staff. If your 
establishment did not operate for a full year. please mdlcate 
the dinposItIon by marking the approprnate boxlesl m item 1 A. 
Operating Status. 

Report all value figures Ih thousands of dollars. 

Report data on a calendar year bests for 1983. However. If 
your establishment uses a fiscal year that ends between 
10131183 and Z/28/84. fiscal year data will be acceptable. 

For InformatIon concsrmng the possible use of reporting for- 
mats other than the form provtded. such as computer tape or 
pnntouts. contact Mr. Mendel 0. GayIs (301) 763 - 1755. 

Pdlutlon l batomont means the reductmn or elimmatlon of 
pollutants emmed from your property or actwltiss. Pollution 
abatement includes preventton. treatment, and recycling. 
Treatment refers to the wide variety of techniques used to 
cool, detoxify. decompose, and separate-to-store or 

Efforts to imorove environmental aesthetics or emolovee 
comfort, such as landscapmg or aw conditlomng, siroild not 
be Included in the answers to this survev. Do n&include 
expenditures for health and safew. Do lim include purchases 
of motor vehicles wvlth pollution abatement devtces. The Cost 
of such devices wll be estimated bv other means. 

Some establishments manufacture equipment and materials, 
such as electrostatic precipitators or dosulfurized fuels, to be 
sold to others for pollution abatement purposes. Current and 
cnpital expenditures for the production of such equipment and 
materials should not be reponed. 

Air pdlutmtta are airborne substances, including paniculates 
(dust. flv ash. smoke), sulfur oxides, nitrogen oxides, carbon 
monoxide. hydrocarbons. volatile organiccompounds. lead. 
hazardous air pollutants (as identified in Sec. 112 of the Clean 
Air Act), and other air pollutants. 

Water polwtanta are harmful or objectionable waterborne 
substances causing alterations in water qualrty. They include: 

l Conventional pollutants [total suspended solids. 011 and 
grease. fecal coliform, ph. SOD51 

l Nonconventional pollutants lafuminum, ammonia, iron, 
barium. boron, chlorine. cobatt, fluoride, manganese, 
phosphorous, sulfur-hydrogen sulfide, titanium) 

l Toxic metals/toxic inorganic compounds lantlmony, 
arsemc. asbestos, beryllium. padmium, chromium. copper, 
cvamde, lead. mercury. nickel, silver, thallium, zinc1 

l TOXIC organic Lbenzene, chloratha~e, chloremethane. 
toluene. zylene or those derignatad by the Clean Water 
Act and EPA) 

SoLd waste tncludes garbage, trash, sewage sludge, dredged 
. spools. incmerator restdue; wrecked or discarded equtpmem. 

Include solid waste produced as a result of en and water pollu- 
non abatement. “Hazardous solld waste are solid waste or 
combinations of sohd weste, which because of its quantity. 
concentration. or physical. chemical, or infectious 
characterlstlcs may (A) cause, or sigmficantlv contribute to en 
increase in serious wreverstble, or incapacnatmg reversible 
illness: or 16) pose a substantial present or potential hazard to 
numan health or the environment when rmproperly treated. 
stored, transported, or disposed of, or otherwise manage.” 
For ldentlficatlon and listing of hazardous waste. refer to Sub- 
title C-Hazardous Waste Management-Sectton 3001, 
Resource Conservation and Recovery Act 1976, Public Law 
gd- 580.42 US 6903. 

SPECIFIC INSTRUCTIONS 

item 1A - OPERATIONAL STATUS 

Report the status of operations at this plant at the end of 1983. 

Idlo Plqnb - If this plant was temporarily Idle during the 
entwe pergod covered by this survey, this repon should still be 
completed I” its entirety. Actual operations for the varnous 
Items should be reported aszero where appropriate. 

Sold OI Lawad Plmtt - If this plant was sold or leased to 
another cornpan;, to operate, lndlcate the month and year this 
action took place, report the new owner or operator I” item 
10, complete Item 3, and return form. 

Item 2 - WHO SHOULD REPORT? 

NO Pdlutlon Abotomwat ActlvlUcs - Every concern 
racewng a report form which had no pollution abatement 
operating costs, payments to government. or capital 
expenditures durmg 1983, should complete Only Items 2 and 
12. and return form for processmg. Fallwe to return the form 
wll require the issuance of tollowup letters. 

PdutionAibmmmtAcGvRlu - Every concern receiwng 
a repoR form whtch had some pollution abatement operatng 
costs, payment to government, or capital expenditures durtng 
1983, is reqwred to submit data for Items 3 through 11 as 

ICrM3tlWUfJbS- ANNUAL COST FOR POLLUTION 
ASATEMENT 

Item 3 - Report the wurual oparatfng CO& and .ap.ns.s 
for pollution abatement tncurred in 1983. Include all costsand 
axpen.saS to operate and mamtain plant and equipment that 
abate air or water pollutants and for solid waste management. 
Include serwces prowded by pwate contractor. 

This item should include the operatmg cost for all pollutwn 
abatement equaoment and processes in operation durmq 1983 
regardless of rh. veer the e&p”ent &as Installed or the 
process tmtleted. 

INCLUDE THESE COSTS 

l Operation and mamtenance of plant and equipment 

l Depreciation lor amortnatlon) due to usage of plant and 
eqwpment 

l Matenals. leasing of equipment. parts. and direct labor 

l Fuel end power as well as 8”~ mcreased cost due to 
increased consumption 

l Serwces provided by private contractor 

DO NOtiNCLUDE TiiESE COSTS 

l Expenditures for research and development 

l Expenditures for health and safety 

l Interest for financing pollution abatement capital 
expenditures 

l Payment to governmental units (item 41 

If you qbatq pdluta~ Mr. w-r, or SoHd wut.), k 
.um to c0mpl.m the c-pond- quwltity uction 
nanns-111. 

ItmlI4q - Report all pa- to gowmmmtUI unti for 
sewege service. include payments for mdustrlal or samtery 
sewage and payments to government for overstrength 
effluent charges, sewer distrut tax assessment, etc. include 
sewage serwce charges which are Included I” your local tax 
bill: e*ttmate if necessary. 

lam 4b - Rebon all ccvmcnts to morwnmwlt4l units for 
municipal sollb&te’coilectlon and-disposal services. 
Included are CollectIon cost to mumcipal agency lhaulerl and 
disposal cost such as dump or burial tees at a landfill or 
incmerator. 

1-m 6 - The estrmate of costs meowrod through 
abatement l ctlwitios may have two pens’ I1 ) the value of 
mater!& or energv recla#med throuyh abatement actwtles 
that were reusedin oroduct~on. and (2) revenue that was 
obtamed from the s&e of materials or energy reclalmed 
through abatement actwmes. Heat IS an example of reclaimed 
energy. Value and revenue are net of any additIonal cost 
mcutred for addlttonal processmg of “attwals or energy to 
make them reusable or salable. 

For adr and water. exclude the value of #terns if they would 
have been recovered, sold, or reused I” D,OdUCtlOn I” the 
absence of polluUon control regulations. In the case where a 
pollution abatement dewce IS mstalled solely for the purpose 
of makmg a manufacturmg process profitable: the recovery 
cost obtamed by the usage of this dewce should not be 
reported I” th1.s atem. 

Do not reduce annual costs of abatement Iitem 31 bv the 
estrmate reported here. 
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SPECIFIC INSTRUCTlONS - Continued 

Items 6 through 8 - CAPITAL EXPENDITURES FOR 
NEW PLANT AND EQUIPMENT FOR POLLUTION 
A8ATEMENT 

Capital exrrenditures for new plant and ectu~pm~nt ‘-c:ude 

Caoltal exoendnures are those cnarqeable 10 YOUI 
establishment s accounts for plant ind eowpment that are 
sublect to depreciation or ‘0 amor:~rar~o” Total capital 
expenditures for abatement include expenditures for both 
end-of.llne teChn,ques and changes-,n-prOductIon processes 
Exclude expend,t”res for research and development 

Item 6a - End-of-line techniques treat ar pollutants after 
the,r generanon in your production processes by “se of 
seoaratelv ldentlflable abatement Iretrofltl facllltleS such as 

.dust collectors. scrubbers. preciprtators. or other treatment 
processes. These facll!tles are installed excluswelv for the 
purpose of abattng pollutant em~wons from your plant or 
properry 

Item 6b - Changes-in-production procssses reauce of 
ellmmate the generanon of pollutants by employing matetlal 
substntlon. improved catalysts. reuse of waste or water. and 
ecau,,,ment alteratmn These chanoes ma” involve convert~nq 
&$&ent to handle the “se of sui)stnute fuels that generate 
less DOfh,tantS Th!s item refers to new plant and equ,pme”t 
necessary for such changes I” productton processes If “o”r 
establ!shment has made expenditures for changas-in- 
production procssrer. estimate the expendwres as the 
difference between exoendltures on new olant and eoulDme”t 
that your establ~shme& actually made for’changes-1”: 
productmn processes and what your establishment would 
have spent for comparable plant and equipment wlthout air 
pollution abatement features 

Item 6d - To estimate the mvact of emission standards 
upon capital investment for poliut~on abatement I” industry. it 
IS necessary to match investment expenditures to major types 
of pollutants abated. Note: When a smgle device has the 
abliny to abate more then one pollutant. the classlficatlon of 
the device IS to be guided by the primary Dwpose for which 
the dewce was mstalled 

Item 7a - Same as !tem 6% except that it refers to waste 
water weafment techniques such as trlcklmg fllters. settling 
ponds. clarifiers. otl spill dikes, and other separately Iden- 
tlflable treatment techmques. 

Item 8a - SolId waste managemenr 1s rhe collecf~o~ and 
disposal of solId waste matena~s and energy recoverv and 
changes-In-produCt1on processes to reduce the generatIon of 
so114 waste Collection and diSDOSal refer to the col1e~l10n 
Storage tra”SPOrt processing. and dlsoosal of sol,d waste bv 
i”Cl”erSTl0” Sa”lta,” or other landfill methods and dumDi”g 
m autnowed areas Materials and energy tscovery reter to 
taking m.Sterlals that cannot be converted unto profItmakIng 
output and recycling them for further use Included are caprtaf 
expendwres to recycle scrap metal. scrap paper scrap wood. 
e:c.: excluded are capital expenditures for secondary 
products le g anlmal hIdesi 

Item 8b - To estwnate the Impact of em~ss~o” standards 
upon capital investment for pollution abatement m Industry. It 
IS necessary to match mvestment expenditures to major types 
of poilutants abated. 

Items 9 through 11 - TONNAGES OF POLLUTANTS 
REMOVED 

Item 9 - Report the total tonnages Of air DOfbtantS abated 
dun”0 1983. The tonnaoes should Include all atr pollutants 
abate; durmg 1983 by Gew as well as prewousl; exstmg 
pollution abatement eqtnpment If thts mformavon 1s not 
avallable from records report eng,“eer,ng estm~ates where 
possible. 

Item 10 - Report the total tonnages of the llsted water 
pollutants during 1983 The tonnages should Include all water 
pollutants abated durmg 1983 by new as well as prev~ousIv 
ex#stmg pollution abatement eqwpment If this ~nformanon IS 
not avaIlable from records. report engmeermg esnmates 
where possible 

Item 11 - Report the total tonnages of solId waste dbsposed 
of by means acceptable to local state, and Federal 
authormes Solid wastes dfsDosed Consist Of all solld wastes. 
mcludmg those wastes generated by arr and water pollution 
abatement actwmes. In thb casm where soltd waste IS com- 
b,ned with lndustrlal wastewater and disposed. m&de only 
the actual amount of hazardous solld waste dwosed. Do nor 
tnclude the weight of the wastewater that was added for 
disposal pwposes. If this mformatlon IS not avaIlable from 
records. report engnneenng estrnates where possible. 

IF YOU HAVE ANY GUESTIONS REGARDING THIS 
REPORT, PLEASE CALL I301 1763-l 765. 
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Appendix B: State Abbreviations

MD

STATE
ABBREVIATION

AL
AR
CA
CT
DE
FL
GA
IA
IL
IN
KS
KY
LA
MA

MI
NJ
NY
OH
OK
PA
RI
SC
TN
TX
VA
WA
WI

STATE

ALABAMA
ARKANSAS
CALIFORNIA
CONNECTICUT
DELAWARE
FLORIDA
GEORGIA
IOWA
ILLINOIS
INDIANA
KANSAS
KENTUCKY
LOUISIANA
MASSACHUSETTS
MARYLAND
MICHIGAN
NEW JERSEY
NEW YORK
OHIO
OKLAHOMA
PENNSYLVANIA
RHODE ISLAND
SOUTH CAROLINA
TENNESSEE
TEXAS
VIRGINIA
WASHINGTON
WISCONSIN
WEST VIRGINIAWV



Table 1: Frequency and Percent of Plants in the Study
Sample for N Years, N=1, 2, . . . , 11

Cumulative Cumulative
N Frequency Percent Frequency Percent

1 480 25.6 480 25.6
2 241 12.8 721 38.4
3 225 12.0 946 50.4
4 177 9.4 1123 59.8
5 147 7.8 1270 67.7
6 125 6.7 1395 74.3
7 124 6.6 1519 80.9
8 120 6.4 1639 87.3
9 86 4.6 1725 91.9

10 73 3.9 1798 95.8
11 79 4.2 1877 100.0

Table 2: Frequency and Percent of Plants in the Study
Sample that Opened Before and After 1970

Frequency Percent
Cumulative Cumulative
Frequency Percent

Opened Before 1970 1199 63.9 1199 63.9
Opened After 1970 678 36.1 1877 100.0

Table 3: Frequency and Percent of Observations (Plant-Years)
in the Study Sample in Each Year

YEAR

79
80
81
82
83
84
85
86
88
89
90

Cumulative Cumulative
Frequency Percent Frequency Percent

966 12.0 966 12.0
939 11.7 1905 23.7
890 11.1 2795 34.8

1036 12.9 383  47.7
402 5.0 4233 52.7
447 5.6 4680 58.3
493 6.1 5173 64.4
652 8.1 5825 72.5
617 7.7 6442 80.2
944 11.8 7386  92.0
645 8.0 803  100.0



Table 4: Frequency of Plants in the Study Sample 
by State and Year 

STATE 1979 1980 1981 1982 1983 1984 1985 1986 1988 1989 1990 

AL 
AR 
CA 
CT 
DE 
FL 
GA 
IA 
IL 
IN 
KS 
KY 
LA 

MI 

MO 
MS 
NC 
NE 
NJ 

OH 
OK 
PA 
RI 
SC 
TN 
TX 
VA 
WA 
WI 

19 19 20 22 12 10 12 9 
14 14 13 12 5 5 6 0 
64 61 59 65 22 29 32 46 

9 9 9 12 0 5 6 8 
13 13 12 8. 5 5 5 7 
24 24 23 29 13 11 9 16 
28 26 27 30 14 15 15 15 
10 10 9 15 5 5 7 6 
82 78’ 73 75. 24 29 30 43 
21 21 21 21 7 11 9 16 

9 10 9 15 8 7 10 11 
22 21 18 21 10 11 12 20 
55 56 53 48 30 36 35 46 
18 18 16 19 6 6 7 13 
20 19 18 20 6 9 9 13 
31 29 28 28 8 ,lO 13 18 

7 6 0 0 0 0 0 0 
29 29 28 28 7 14 11 21 
11 11 10 9 0 0 9 7 
24 23 21 35 19 20 22 20 

5 5 5 6 0 0 0 0 
106 105 100 116 38 40 51 67 
47 46 43 57 19 21 21 35 
67 65 61 73 23 21 31 41 

0 0 0 -6 0 0 0 0 
46 42 45. - 52 23 21 19 28 

0 0 0 5 0 0 0 0 
24 23 20 21 11 .13 13 19 
30 29 29 31 15 13 16 23 
87 85 85 102 48 56 57 75 
18 16 16 21 11 10 13 12 
0 0 0 5 0 0 0 0 
5 5 0 9 0 0 0 0 

21 21 19 20 13 14 13 17 

11 
7 

48 
8 
7 
9 

19 
0 

46 
14 
6 

18 
39 

9 
13 
17 
0 

18 
7 

19 
0 

63 
23 
36 

0 
29 

0 
18 

ii5 
14 
5 
0 

17 

18 13 
9 8 

65 43 
10 10’ . 
12 7 
18 12 
34 17 

9 0 
70 39 
24 15 
.6 5 
22 17 
49 41 
17 11 
18 10 
33 26 

5 0 
25 14 

9 8 
30 ‘23 

0 0 
75 53 
39 26 
72 47. 

5 0 
48 32 

0 0 
25 23 
28 20 

114 88 1 
23 20 ,’ 

6 0 
8 0 

18 17 



Table 5: Frequency and Percent of Plants Reporting
Zero Abatement Operating Cost

Year

1979

1980

1981

1982

1983

1984

1985

1986

1988

1989

1990

32

77

101

142

0

8

10

5

4

34

12

3.3

8.2

11.3

13.7

0.0

1.8

2.0

0.8

0.6

3.6

1.9

Frequency Percent



Table 6a: Estimated Coefficients From Truncated Regressions’ 

Variable l.!z! 

Constant -6.65** -6.49+* 
Log(h5f 1.12’5 1.10** 
Age 0.03** 0.02’ 

AL 
AR 
CA 
CT 
DE 
FL 
GA 
IA 
IL 
IN 
KS 
KY 
LA 
MA 
MD 
MI 
MN 
MO 
MS 
NC 
NE 
NJ 
NY 
OH 
OK 
PA 
RI 
SC 
TN 
J-3 
VA 
WA 
WI 
WV 

0.58 0.63 
0.52 .0.45 

-0.18 -0.06 
-0.01 0.45 
0.69 0.80 
0.32 0.22 

-0.19 -0.18 
-0.33 -0.40 
0.38 0.28 
0.63 0.63 
0.39 0.80 
0.21 0.13 
0.50 0.25 
0.00 0.00 
0.57 0.06 
0.52 0.43 

-0.10 -0.23 
-0.29 -0.39 
0.23 0.05 
0.22 0.39 

-0.73 -0.18 
0.21 0.29 
0.47 0.52 

-0.23 -0.07 

Oil 

-0:28 
0.48 

-0.09 
-0.27 

0:76 
0.56 

0:03 

0:17 
0.49 

-0.05 
-0.20 

I:15 
0.37 

-6.18** -5.45** -3.82’* -4.00*+ -5.36** -4.88** -4.84** -6.05** -4.10** 
1.09** 1.05*+ 0.92** 0.92** I.0511 1.00** 0.97** 1.07’2 0.95” 
0.02** 0.02” 0.03+* 0.03** 0.04** 0.02** 0.02** 0.03+* 0.02+* 

0.45 0.44 
0.3 1 0.19 

-0.41 -0.44 
0.03 -0.47 
0.37 0.31 
0.03 0.53 

-0.55 -0.32 
-0.56 -0.3 1 
-0.05 0.04 
0.27 0.43 
0.16 -0.63 

-0.21 0.03 
0.13 0.17 
0.00 0.00 
0.03 0.00 
0.35 0.58 

'0.00 
-0.18 
-0.43 

-0:23 
-0.60 
-0.47 
0.09 

-0.32 
-0.38 
-0.57 
-0.28 
-0.28 
0.00 

-0.28 
0.41 

-0.01 -0.17 
0.31 0.16 

-0.35 -0.32 
-0.95 -1.20 
-0.5 1 -0.52 
-0.85 -0.53 
-0.57 -0.60 
-0.76 -0.65 
-0.33 -0.67 
0.12 -0.58 

-0.91 -0.98 
-0.33 -0.47 
-0.24 -0.29 
0.00 0.00 

-0.31 -0.73 
-0.13 0.09 

0.10 
3 

-0:02 
-0.52 
-0.28 
-0.49 
-0.68 
0.05 

-0.20 
0.05 

-0.48 
-0.24 
-0.10 
0.00 

-0.23 
0.39 

0.16 
0.09 

-0.09 
0.06 

-0.52 
0.09 

-0.38 

-0.27 
-0.16 
-0.44 
-0.61 
-0.67 
-0.80 
-0.3 I 

-0:13 
0.34 

-0.15 
0.25 

-0.15 
0.00 

-0.01 
0.66 

-0:42 
-0.17 
-0.75 
-0.08 
-0.18 
0.00 

-0.29, 
-0.01 

-0:33 
-0.26 
0.02 
0.33 
0.02 
0.42 

-0.36 

-0:49 
0.44 

-0.05 
-0.45 
-0.11 
0.21 

-0.22 
0.16 

-0.06 
0.58 

-0.21 
-0.01 
-0.36 
-0.22 
-0.73 

-Oh8 -0:96 

-Oil -0:55 

0:05 -0123 
-0.22 -0.12 
-0.46 -0.76 

-0:06 -0:62 

-0:41 -0:56 
0.09 -0.10 

-0.61 -0.51 
-0.35 -0.3 1 

-1:22 
0.22 

-0.62 

-0126 
-0.49 
-0.78 

-0:90 

456 
-0.38 
-0.70 
-1.05 

-0:72 -0142 
-0.06 -0.3 1 
-0.90’ -0.37 

0.11 
0.52 
(I.08 

-0.12 
0.21 

-0.14 
-0.46 
-1.14’ 
-0.38 
-0.14 
0.04 
0.10 

-0.15 
0.00 

-0.46 
0.51 

-0.88 
-0.66 
-0.05 
-0.40 

0:01 
-0.11 
-0.33 

0:02 

i68 
-0.36 
-0.23 
-0.60 

. 

0:24 

-0.17 
0.10 
0.06 

0:20 

-0:03 
0.30 

-0.29 
-0.48 
0.19 

-0:32 
0.13 

-0.30 
-0.19 
-0.50 

-0118 
-0.16 
-0.54 

-0:23 
0.07 

-0.44 

-0:13. 

-0:65 ’ 
-0.56 
-0.35 
-0.76* 

-0.43 ) 
0.12 -0:28 

- . 

-0:27 -0:21 0:19 

-0:32 
0.01 

-0.37 
-0.50 
-0.55 

. -0.02 
0:03 0:19 

’ Truncated regressions are of lo&abatement operating cost) regressed on state (dummies), 4digit SIC code 
industry (dummies), the age of the plant, and log(tota1 value of shipments) (log(M)). Heteroskedasticity was 
modeled by making the variance of the’error term a function of log(tvs). The coefficient of log@) in the error 
variance is always negative and always significant~at the 99% level of confidence. 
‘The hypothesis that the coefficient of log(M) is 1 .O is tested using a Wald test statistic in each separate-year 
analysis. The null hypothesis cannot be rejected (i.e., the coefficient is not significantly different &om 1.0) in all 

Y 
ears except 1979. 
‘.’ signifies that the state is not included in the analysis because of insufficient observations. 

*Significantly different from zero at the 95% level of confidence. 
**Significantly different from zero at the 99% level of confidence. 



Table 6b: Estimated Coefficients From Truncated Regressions’ 

. 

Variabk 

2812 
2813 
2816 
2819 
2821 
2822 
2823 
2824 
283 1 
2833 
2834 
2835 
2836 
2841 
2842 
2843 
2844 
2851 
2861 
2865 
2869 
2873 
2874 
2875 
2879 
2891 
2892 
2893 
2895 
2899 

0.90 1.30 1.22 
-1.42*+ -D2 -1.99** 
0.90*+ 1.20** 0.83*’ 
0.14 0.53+* 0.48+ 
0.00 0.00 0.00 

-0.17 0.10 -0.05 
-0.02 0.12 0.46 
-0.63* -0.64* -0.63* 
-1.87*+ -1.79”. -2.22*+ 
0.43 0.52 0.56 

-2.21”. -2.04** -2.12** 

-1.81*+ -1.65’2 -1.83** 
-2.41.’ -2.68*+ -2.46** 
-0.28 -0.33 -0.15 
-2.67*+ -2.47+* -2.48*+ 
-1.25*’ -1.13+* -0.90’ l 

0.35 -0.19 -0.44 
0.75’ 0.88** 0.94’ * 
0.339 0.61+* 0.55*+ 
0.64+ 0.52 0.41 
0.74* 0.63 0.84 

-2.26”’ -D 
-0.21 -0:38 -0.04 
-1.97*+ -1.09* -1.44’ 
-0.04 0.29 0.47 
-D -D* -D 
0.54 0.63 0.07 

-0.42 -0.55’ -0.66’* 

1.07 
-0.66 
0.91** 
0.66** 
0.00 
0.07 
0.47 

-0.77** 

oj3+ 0.84 0.91 0.62 
-2.92” -2.31’: 
0.86 1.12*+ 
0.60* 0.83** 
0.00 0.00 
0.10 -0.03 

D 0.45 
-0.73+ -0.32 
-2.38*’ -2.17** 
0.44 0.69 
-1.93” -1.86*+ 

0.62 0.80 
-0.97 -1.25*+ 
1.13’ 1.07*+ 
0.88*+ 0.79*+ 
0.00 0.00 
0.48’ 0.24 

0.96' 
-1.65 
0.79* 
0.82** 
0.00 
0.29 

D ’ 
-0.42 

1:35** 1:73*+ 
0.68* 0.97** 
0.00 0.00 
0.33 0.47 
0.39 D 

-0.47 -0.60 
-3.02** -2.21** 
0.58 0.79+ 

-1.96*’ -1.61** 

a.41 -0.53’ 

0.49 
-2.25** 

0.60* 
-1.08” 
-0.57 
-D 

-1.48** 
-1.64** 
0.57 
-1.84+* 
-0.81+* 

1:06*+ 
0.94’ + 
0.63 
1.20.’ 

0:95+ l 
-0.78. 
0.78 
-0.78 

-0.15 
-1.94** 
-2.32** 
-0.85 
-1.59** 
-2.14’ 
-0.21 
-1.74** 
-0.62’+ 
0.01 
0.89*+ 
0.71++ 
0.22 
0.76 
-D 

0.57*+ 
-0.42 

0.60* 
-1.56*+ 
-1.71** 
-1.00 
-1.94++ 

0:67 
-1.73** 
-0.61++ 

D 
0:56* * 
0.74.’ 
0.27 

-2.73** 
-2.01+* 
-2.45+* 
-0.3 1 
-2.65** 
-1.24** 

-D 
0.46’ 
0.54’ l 

0.24 
-0.01 

-1.95+* 
-2.39’ l 

0.63 
-2.77** 
-1.55** 
-0.10 
0.60* 
0.74’. 
0.45 
0.97’ 

-1:49** -1.52+* 
-2.26’. 
0.14 
-2.39** 
-1.21+* 
-0.52 
0.56+ 
0.63** 
0.47 
0.93 

-1.60.5 
-1.90++ 
0.45 

-2.215’ 
-1.15*+ 
0.51 
0.80+* 
0.69** 
0.27 
0.85+ 

-1.47++ 
0.62’ 

-0.85 
0.50 

-1.375 
-2.02 
-0.14 

-1.39*+ 
0.3 1 

-2.89” 
-1.26+* 
0.17 
0.76’ 
0.87*+ 
0.68 
1.04++ 

0:82*+ 
-0.41 
0.49 

0:71++ 0.72*+ 
-0.43 

-0.18 
-1.34’. 
-0.59 
-1.02 
-1.33’2 
-0.53+ 

0.42 * 
-0.91* 
1.03 

-1.44 
-;, 

-0.26 

-0.20 
0.79 
-D 

-1.73** 
0.03 

-D 
-D 

-0.371 -0:09 r 0.07 0.04 

’ Truncated regressions are of log(abatement operating cost) regressed on state (dummies), 4digit SIC code 
industry (dummies), the age of the plant, and log(totzi1 value of shipments) (log(tvs)). Heteroskedasticity was 
modeled by making the variance of the error term a function of log(M). The coefficient of log(M) in the error 
variance is always negative and always significant at the 99% level of confidence. 
* ‘D’ signifies that the number is withheld to avoid disclosing operations of individual companies. 
3 ‘.’ signifies that the industry is not included in the analysis because there is not more than one observation in the 
industty in that year. 
* Significantly different from zero at the 95% level of confidence.. 
** Significantly different from zero at the 99% level of confidence. 


